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- ootu, 111 
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- dilutua as. Ricken 112 
- duraoinua 111 
- eburnOU8 l JJ 
- clat.ior 111 
- emollitus 111 
- &ryt.hrinrut 112 
- evomena 11 2 
- OVOBmUS l 08 
- fraodu!OOU11 109 
- gontili• 108 
- g],luoopus 109 
- holvolloidoo Ill 
- hnlvolue 113 
- bomit-richua J 13 
- hinnuleu.s 112 
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- impennis 112 
- inciSUI 113 
- infractua 109 
- J\mgbuhnii JJ 3 
- !argue 109 
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Cortinn.?ius- moltifonnie: var. conifo. 
mrum 108 

- nl\p_ua 108 
- obtU<ru1J I 13 
- orcllruioidH. 108 
- orellanua LOS 
- orichalceua 110 
- pe.leaoous 113 
- p<>roomlo 110 
- pholidoua 110 
- privigna. 112 
- privignoidoe )12 
- psammocephnlu• 111 
- peoudobolW'ia 110 
- peeudonapwt 108 
- pseudo-talu• 108 
- pumilua J ll 
- pwpur8Mlens JI O 
- purpu.ra.scent vor. latgu.10idee: UO 
- rapb.anoidee 107 
- ronid- 112 
- Tigidua 11 3 
- n1bicundulu.e. 1 10 
- rubrioosu.a l 13 
- &ru1iOl!!IU! 10$ 
- aaporatus 108 
- gatu,atua 1 12 
- aatu.m.inus 11 2 
- sob6ccua 108 

- """""""" 108 - apadiccU8 109 
- stcmmatuB 113 
- subbalAostinus 113 
- sobforrugiQOUA ... Bffi!adolA 112 
- subhygroph,.,,;coo 108 
- suboortipca 1 J.2 
- i1\1btriumpho.ne 88. Moear 109 
- eubumbillco.tua 109 
- snbvnlirhts JOO 
- sulfurioua 110 
- talus \ 08 
- to!"VWI 112 
- trsganUB 110 
- trifo:rm.iR ) 12 
- t.riwllpbaua I 09 
- t.riviallff 111 
- tcivialia var. 11quamcl8ipm. lll 
- t.urmalia 108 
- umoeus 1 13 
- va.rittCO!or 109 
- vnrius 10» 
- vibratilis 111 
- xonthocbroua 109 
Craterellus oornucopioides 125 
Crepidotua B rcsa<ioloc I U. 
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Cropidot.ua pubeecens lJ4-
CronfU"tium flo.ooidu.m 172 
Cnteibulwn vuljit&l'O 110 
Crypt.odinporthe hyt1trix 1 i3 
Orypt<JBplln.oru,. populina 174 
Crypk.lllporolJo. hypodonnia 174 
t:ucurbiluriA. berboridia 17.( 
- olongam I 74 
- ribia 174 
- spu.rtii 174 
Ouuuiughamella 262 
- bertl:1ollet.W.O 200, 209 
- oohi.uulato. 207 
Oyat.hu.s st.r iutUB 1J U 
Qystingophora 278 
Cy8t.odem1n. w:uiant.inuru 104 
- ce.rohftl'l.88 1 o, 
- gra..r.111108\lm l 04 
Cyot.otJIBlium 278 
Cytophoma pruin°""' 179 
Cytospora oodrol.in& 262, 263, 204 
- CbryBOl!pe.l"Ol& 179 
- gn,villeao 203 
- mangi!ero.o 203, 264 

Doocymyoos deUquCftOOoa 128 
D.wdol«> confN1goaa I 21 
- qu~J"C.i..M. lU 
Daldin.in coaceutrico. 174 
Do.ngoardi.U. moerospon. 174 
Dosyocyphw, c"1yooliformia 89 
Dendroccin. 2'i8 
Dormocybo cilma.nlOme& 107 
- croc&ifoHn. 107 
- mslioor in. J 07 
- phoonfooa I 07 
- oan!!"inea 107 
- ecm1-ea.nguinca 107 
Diachoo suble6A.ili8 210 
Diaportho cral.oegi I H 
- duloruna.me 174 
- 8ln1mcl1& 174 
- volata. 174 
Dio.trype d.iseifonnifi: l 74J 286 
- etigmaa. 174 
- syzygii 284 
Diot.rypolfa quoreina l H 
Didel1llo. platyewpum vo.r. pltLtyca.r-

pwo 211 
Didymolla l.l-i!olii 174 
l);dya>ium squomul08UJXI 211 
DidymOHpo rio.a e.ooria l 7B 
Diplodia orataogi 179 
- go.li.i 180 



Diplodia mrunlllMA 179 
- rho.roni l i9 
- robi 170 
Diplopolli.t 266 
- to1!00 269. 271 
Diaooll&oarbo08003 l80 
Diseina. a.no.ilia 90 
- porlat& 90 
- VUllOSl\ 178 
Dieoo.;a 266 
- o.rt.ocrelui180 
- rou.e 269, 271 
Di11ooaiopsis 268 
- roMO 268, 271 
D isoulina N..,.;1 180 
Ditopolla. dJtopo 174 
Dothidee- samboci J 74 
Dothforolla p......,Ji 268. 271 
Duro1lD oonniv®B 178 

Eohnoa infornaIU, 174 
Elaphornyccs gran11Jt1tU11 89 
Ewnoe 293. 293 
- lopsgei 293, 296 
EndotnelMooniam pini 180 
Endothella Jonci I 74 
"Eryoipbo nit.id.a 175 
- polygoni 175 
- tortili11 175 
- \1mbellifomrttm l 75 
Eutypo. flAvovircaoonM li6 

Fabroo.o. mnnncuU 178 
- ltoflNOO,Ul\l1a. l 78 
lo"avoJws ou.ropaous J 73 
~'en.,.lclla fonoo!rot& 173 
- V8l.ila J.7 6 
.ll'istulina h9P"ti e& 124 
Elamula conni"88na sa. Ricken I 06 
6'1uwmulina volutipoo 09 
F1avoba.ct.erium diffu.sum I 03, 106 
Fornes fomentnrius 121 
- rut\.rginat.us 121 
- MlicinU& 173 
l!'omitopsi& annoea 121 
- pinicola 121 
Fuclu,li• ribi• 180 
F'ullgo IIOJ)lica 126 
F'w<icoccum 206 
- 1'00&6207. 27 l 

Oanodorma applan6tum 122, 173 
- ba.coaturo 122 
- lucidum 122 
- PfoJJrori l 22 

Gnutioria graveolcrut J 19 
(~trum Bl")·lWLii 120 
- fimbrilit.Uin 120 
- rul°""""" 120 
Gela.t.i:uoeporiwu pinMtri 180 
C.eopyxis carbonarin. 91 
CecronenuL st.rombcxles 95 
Clobaris. bov:ista. I 1 ll 
OlooophyUum i,opitlrlum 122 
Olix.~ porus a.morphus 121 
Gl_oeosporidiella. variftbiliis 180 
O loeosporidium aln01..un 180 
Oloeooporiwn 131 
- oitrioolum 13 1 
- llmattiooh\Dl 131 
- P3idii 131 
Gomphicliua glutinofliU8 93 
- l"'OilCUA 93 
- rutihut 93 
- vise-i<lUA 93 
Ouopinia. he.lvello idcs 126 
Gymnopiltli!i: hybrldu.!.l 114 
- microsporua 114 
- peootran.o I I i 
- Mpineua 144. 
- •pectabili& 114 
Oyrocophalua rufus 126 
OyromilTa. oecu.Jcnta 90 
- infulo. 90 
GyrophADA l acryrx>llNI I 2-1. 
Gyrothtix thevotia.c 286 

R apalopilUR n idulana 120 
H aplornvonelio hobsoni 277, 278, 270 

281 
1Iapl09porella 128 
Harpogm.phium 81 
l:lobulomn crUH.tuJinifom10 IOi 
- f"8tibilo I 07 
- longicaudu[I) l 07 
- mdicoaum 107 
- sl.rophoswn 107 
Hel voUa. oriepa 90, 178 
- lacuno&a 178 
H otcroephaoria pe,i.olla 178 
Ret.erospo1iul'll gr&cifo l82 
llimooln auricu.18. l2G 
Hinchioporua abjet.inua J 2 1 
B yaloooru hypocici.num 180 
Hydnu1n auranli.acum 124 
- ir:nbrioa.t.um J 24: 
- nigru.m 124 
- repandum 12' 
- ruf......,.,.. I U 

IX 



Hydnum velutinum 124. 
- T:On&t.um J 24. 
Hygrooybe oit<inovinma 95 
- oonioa 9:S 
- fuci~ta BB. Ricken l l l 
- 10.ini&ta 96 
- rusr-,ens95 
Hygrophorop1.U! aurantiaoa. 93 
Hygrophorua a gat.h08lllua 96 
- ohry888piB 9• 
- chryoodoo 94 
- coeeua 94 
- ebumeus 94 
- erubeoceno 94 
- glut.iniferua 9rs 
- hypothojua 9( 
- lucornm 95 
- ~uolu1195 
- mcW'.ous 94 
- pudorinw 95 
- pustularoo 95 
- vitollin:ua o, 
Hymaoochoete rubigin- 124 
Hymooula cilio.tia 182 
Hypbolomo. capnoidoa 105 
- fascieularo l 05 
- sublatmitium 10:S 
Hypocroa ci trina 1 i G 
- fungicola 17 5 
Hypo:<ylon frsgiformo SD 
- nummulariwn var. mouillii 286 
- rubiginoeum 17 6 
H y•toropo,Ju potiolario I 78 

Inooybo oervicolor 108 
- deaci.iwa vn..r. bru.nnoo-at.m 106 
- featigial& 108 
- Friesii 106 
- Godoyi 100 
- gri1t00-vol11-te. l 06 
- latcra.ria. l 06 
- Patouillardii 98, 100 
- Riokoni I 00 
- 'I'tinii 106 
I.uonotus hispidus 123 
- radiatua 123 
Ireuo aoorvata 78 
- cheirodendtoniM 78 
- exiliii 78 
- inermia 77 
- perottotiae 78 
- pwggi"'" 10 
- soaevolioola 79 
- eplenderuo 78 
- trilobo 77 

x 

Irene cyrtandrao 78 
- pipturi 78 
Jrenino oyrtaod"'6 78 
Ircmopaia 8C8.evoliool11 79 

Kellennannio?li• 267 
- l'08fMl 207. 2 71 
Kuohneromyooo mutabil iB 100 
LAccari& a.root.hyst.ina. 95 
- IAccata 95 
Lnchnum nidulua 178 
.Laatariua aurnutiacuae s. Breu.dola 

118 
- blennioo I 18 
- e&mphoratu• 118 
- chryaorrbOOWI 117 
- cilioioldo. 111 
- ci:rcellatm 118 
- dolioioouo ll 7 
- Ooar:uOIIWI 118 
- fuliginoout 117 
- glycyoomu, 118 
- bol"'11 ll8 
- bepatioua 110 
- Ribb&rdiae 118 
- iehomtus 118 
- inauJaua 118 
- lignyotua 117 
- mam.mosua 118 
- mitiaaimua lJ8 
- nOO&tor 117 
- pergomerui> l I 7 
- piperatue 117 
- plumbous I 17 
- pominsi.8 118 
- pteroopo,rua 117 
- pyrogalua 118 
- rDfWI 118 
- ttcrobiculatua 117 
- eeriftuua 11 9 
- epeoioeua 117 
- aubdulcio 119 
- aubooriooua 118 
- tabidu.t ... Konrad 118 
- thojogalu.o 118 
- t.onninooua 117 
- triviAliB 118 
- turpiB 117 
- uvidua 117 
- veUoroua 117 
- vol.emus 118 
Laotiporua aulphureu.t 120 
Leooinwn &urc.ntiaoum 93 
- ocabrum 93 



LentinoUus bi.eua 98 
- ooohleetu,, 98 
- Oabellinus 98 
- omphalod"" 98 
Lootinua lepidoua 9' 
- oqw>mOO\lO 9, 
LenzilA!e botulina 121 
- 80pie.ria 122 
Leotia gclatin0ta 178 
Lepiote. 01-YJ,oola.ria 104 
- oriat&ta I 04 
- Hoydrichli 98 
Lepi.et& nud& 100 
- p<>rt<mat<> 100 
LeptoophacriA aeut& 176 
- arond.inacea 115 
- d ........ 176 
- dolioloid<>o 175 
- galiorum 175 
- juncill!> 175 
- m&eroaporll 176 
- Ni ... lOMA 176 
- ogilvionoi.e 175 
Lept<>opo,olla 266, 271 
-~266 
Leptothyrolla roeoo 270, 271 
Louoocortin&ri\18 buJbiger 114 
Louoopc,xiUUJI gigo.uteua D7 
LibertAllla faginoa I BO 
- parva 180 
Liapspora caprooe 17 6 
Longia 278 
Lopbodllrmium brnohypodii 177 
Lyoogola epirlendrum 126, 216 
- 11&,·ofuscum 214, 216 
Lyooperoon dep""'8\Ull 120 
- oohinatum 120 
- s=,natum 119 
- hlemoJo 120 
- perlatum 119 
- pNW!IUIO 120 
- pyriforUJC 119 
- WJ>brinum 119 
Lyophyllum oonnatwn 98 
- d-98 
- fllXD<>OWD 98 
- immundnm 98 
- loricatum 98 

Maorolopiot& aflini.e 103 
- excoti&ta 103 
- gracilont& 103 
- prooon> I 03 
- puollaria 103 
- rMCOdea 103 

Maernpbomo 266 
- rnooo 268, 2il 
Macrneporium clado.-porioid .. 182 
.Mamiania fimbriat.o. 176 
Mar-ai,mjellua rameelia 99 
Marasmiua and.rouceus 99 
- oreados 100 
- rotula 99 
- soorodoniua 100 
- Wynnoi 100 
Manoonina CaAtegnei 180 
- poten.tillae 180 
Mo.MtUie. aoomia 17 6 
- inquinanl 176 
M......-ina 83 
- colobrookiMl 84, 86 
- eburn ... 83 
- oogen.iae 8{, 85 
- graminfoola 83 
- himaJayenais 84, 86 
- ja.acninioola 83, 84, 86 
- lonioera.e 86 
- puaoitie& 83, Sil 
- polymorpba 83, 85 
- poidli 83, 85 
- wiswan.atbi 85 
!faublanoomyooo gigao 90 
Molampoora oupborbioo 4, 154 
- larici.populina 104 
Molampoorolla aympbyti 172 
Melanoonium Dcamaziori 180 
- juglaodinum 180 
Mclanolouce. oognata 9'7 
- humilia 97 
Mel.a.J1opsichium 199, 200 
MelMmia. e.oorina 180 
Meliola 287 
- aoorvuta 78 
- W.yxit1e 74, '76, 77, 78 
- argeotina va.r. hawQ.ileWWI 18 
- at860t.ina 74, 76, 76, 78 
- cheirodendronia 7 8 
- cook1>Ma var. m&jor 79 
- cyrtAndrae 78 
-dnM:oonao75,78 
- gouldiM 78 
- gouJdina 76 
- grogorum&. 761 78 
- bawaiiensi.e 76, 78 
- bot.orooeta 74, 78 
- juddiana 76, 77, 78 
- kaduae 76, 77, 78 
- kaufU.ei.w.l 77, 79 
- ki.eubienoi.o w.r. poleicoh, ?7, 79 
- koae 76, 79 

XI 



Meliola lobe\iae 70, 70 
- lyoni 77, 79 
- morbosa 76, 70 
- osmcwt.hi 70, 79 
- oswa.nthi var. hawa.iionai.s 76, 79 
- 011mo.n..th.icola 76. 79 
- oarna.ot.bino. 70, 79 
- palmioola 76, 76, 79 
- pcloao 70, 77. 79 
- praot.orv iAA 76 
- roourvipoda 77, 79 
- sandwicensia 76. 79 
- sa.ndwioens.is ,•or. goulditt.0 7i, 79 
- 8AO.dwicenJU9 var. ooojor. ?7, 79 
- ..,...volioo!A 76, 79 
- sideroxylonu, 77, 79 
- strau.8.'!UBe 77, 79 
- sydowiana 76 
- vacoinii 75, n. i9 
- viBci 76, 70 
Moliolaooao 73. 76 
MoliolinA hA1>loobaota 76, 70 
- moUio 76. 76. 79 
- novae,zeland.iae 75, 76, 79 
- sydowillll.ll 76, 79 
Menili1Js lacryroe.nB 124 
- t.rPmellosua I ~4.. 
Aricmooocu.s oonoentricu1:1, 193, 194, 

106, 196, 107 
- conglomera tua 36. 3 7, 38 
- roeottaooua 193, 194, 19li, 196, 197 
Mierompha.lo pcrfon ms 00 
'MioroaphMra R.81:ragali 17G 
Mforoetomf\ jnglnndiA: 182 
Mforot.hyrium qnorcu.s 266, 271 
.Microxypbimn ulangi 260 
l\Iitrophora hybridn SD 
- somiliberA 89 
- rimosipos 89 
Mitnili:, pballoi<l06 178 
Munost.ichollo .Kabe.rgei 180 
Morchcllu conioo 89, l 78 
- esculonto. 80, 178 
- vulgnrio SU 
Mucor 41, 40 
- adria.t.icus 42, 4 7, a4, 
- alboator var. sphaorosporua 47 
- """"'°1em:io 41, 42, 48, 40. 62, 51, 67, 

68, 62 
- boclrcbAni 4 7, 50 
- bero!inewu.o 41, 42, '7 
- brwuieo,griaoUJI 41, -i2, 48, 61., 64, 

61 
- brunnou.o 41, 42, 0, 64 
- b\l.Iltingii 47. 62 

XII 

Mucor chibiJwn..._quJ 47 
- cncoineua 47 
- cnmoo.liR 52 
- delien.tulue 4 7 
- d ispcrsus 41, 43, 4•1. (8, 40. ll-0, 62, 

GS. 61 
- d.isperims Vtu', megaJoeporua 4 l . 4..2. 

43, 44, 48. 50, 62, 63 
- ra.Ica lus 42. 4 7, 60 
- fimetario• 47 
- fondlntu 47 
- rWIOU& 42, 4(, 48, 61, 62, 56, 58, 62 
- geophilus 4.6 
- globosus vor. i.otormediua 47 
- bogoni.i 47 
- bet.orosporw:1-11.i.b iricus 68 
- j..ruscni 41, 42. 47, 48. 61, 52. 67, 62 
- j~j V&J', i..ndie& 48, IU, 52, 58, 

62 
- kan.ivcevij ,1, 42, .C 6 
- kuruaoovii 41, 42, 117, G7 
- lomprooporu• 4 I , 42, 4 3, 48, 60, 62, 

63, GI 
- latorit-iu• 47 
- macrQil:porus 4 7, 68 
- miehci 4.1, 42, 44 , 4 8, 50 
- paolet,t.ianua 47 
- pot rinsulMiil 4 1, "2, 44, 66 
- t)GtTiru!:U.IMilJ VlU", OO)lj003()0tu8 66 
- pot.rinsu.lnr l11 var. nlCgDlospoma 56 
- p lum bcus 42, 43, 46, 48, 49, 60, 62, 

63, M, 64 
- plum boos var. intonnorulli< 66 
- plumboua wu·. nu.nu. 42, M 
- plwnbous Ylll'. rooUJ"VUB 42, 64 
- plwnbcus v lU'. spincsceuJ!I 04 
- psychropbilis 41 , 4-2, 47 
- pusiUus 41, 4 2, 44-. 4~. 46, 48, (9. 52, 

61, 60 
- nuWgor 60 
- rocurvus 42 
- BpllAON>oporn• 42, 4S, 68 
- spb.ne:roe:poMU1 vo.r. n111.jor 68 
- .,.,,,., Spboorosporus 41 
- spioet100ns 42, 54 
- spinoeua 4 l ,4:!, 54: 
- atognalia -l7 
- n'tiotu.s u , 46, 47 
....... 11ul,obloJ'08porua 4 7 
- ouhagi•nai• 41, 42, 46. 4.8, 49. 61, 

62, 64, 66, 64 
- taucioua 60 
- turfoou.o •U. 58 
M y,,eno QJ04lina I 00 
- opipt<>rygia. 100 



Myoc.na ga.lorlouls.t.& l 00 
- basmawpodn 100 
- polygnt.mma 100 
- pum 100 
- rooclla 100 
- VlSO(IM 100 
- vil.llia 100 
Myooopbaerella atropne 176 
- bypcrio, 176 
- U1ola.nop.lt1oa 176 
- populi 170 
- ec.-pl-0,-i,apcma I 7li 
- IUmunatea 176 
- VAOOinjj 170 
My:zocybo radiooswn 107 
M)--xoflllicoocum com .i 180 

N aucorin oteh4U"Oide11 1111. Rick~n I 14 
- furfuraooa -.. Rickl'n J 14 
- pclluclda ... Rioknn Jl4 
NoctJ'ia eirulObo.ri,n.& RO 
Noogyromitra g,g ... GO 
Nooravcn~lin 278 
NeurophyJlum ch\Vntom J 25 
Nitrobftet<U' n.gi1i , 07 
Nitocb~ia cupularis 178 
~ummularia BuU.iaJ'(L 176 
- d ii,cro..,. 176 
Nyol.6lio ool<lrophoro 00 

Oct-ll&ria ooollnta 178 
OidiUJ"O evonyroj.japoniCBO 182 
- quercinum 182 
Omph&lin brooodolM 06 
- gra.vool,.ua 98 
- ilyponntba 95 
- bepot.ic& 96 
Opbiobolu. oouminAI"" 170 
- t,,Ml!ua 176 
Osmoporu,, odoraLUB 121 
Olide& loporina 178 
- oootica 90 
Oodemanalolla muc1da UY 
-radicat& 09 
Ovul&ria ..-perifolii 182 
- dont1AI. 182 
- baploopor& 182 
- ob~qUA 182 

P..,.,IIWI styptious 99 
Panua carnootoo,ent.oow, 94 
- conchAtwo u, 
- Loruloe"" 94 
l'apuluia 1p~ma 183 

Pnrndidyrnolla to.I& 176 
Paronuct.ria mcliolioola 1~7 
P .....tora dcp-.. 182 
Pas.ill~ a.trotomcntOS\1.8 03 
- fllamoot.oou• 03 
- gign.nteua 97 
- involut.u.11 93 
- J)61luOil1('8 93 
Po.xma aoot.abulum 90 
- 8UIOAt..o. 90 
Per ioh&0na depf'0:8M 2 1 
Pe.riconia pyouoepora 182 
Porono«pora A011tfrali8 171 
- urlJorOSOOM 17J 
- floru,a., 111 
- N1-1oana 171 
- oymphyti J 71 
- vAriabilis 17 l 
- v1olae Lil 
Peila.loLLll cinnt\momi 286 
I Joat.a.l.oz-z.ia funtrca 182 
Pe>iu badia 91 
- cc:nouaria. 90 
- moo.rospenno GO 
- n,pa.nda 01 
- ves.ioulosa 90 
Pbaeolus sia, o.....,moidce 122 
- Sc.h"·oirutzii J !I 
})b.a.eotna.ra.smiu.s aridUI 107 
- orina eeu& 107 
- aiparius 107 
Pbn!Jua jmpudicu, 120 
Phe.Umu. fcmtginoeut 123 
- ignion"" u a 
- p i.n i 123 
- pomooous 123 
- puncs.atus 123 
- robustus 123 
Philact.eria o.nthooophal~ 124 
Ph.logm&eium oywwpua IOU 
- ovoe.mus I 08 
- piowm 109 
- paoudonapus I 08 
- J>llOndo-talus 108 
- 8\tbhygropbauicwn 108 
- t.ur binatum 108 
Phlog,o, .. rufa 126 
PbohoLa &d.ipoaa 106 
- alrucola 106 
- e.p1orea 106 
- aunvolla 106 
- coper&La I 07 
- rad,ooown 107 
- sq~arrow. 106 
Phoma typhioola 180 
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P homopsis aohilleae 181 
- poeudacac;..o 181 
- putator 181 
- gpiro.eina. 181 
Plu-agmjdium mucroo..tum 165, 167 
P braamotricbwn obailletii 181 
P byllootinia gut.tat,,. 176 
P byllooticta aquilog,oola 181 
Phyllo..ticf.ino. cn.1on.t& 18 1 
- •ph8"topoidoa 18 l 
P byllotopcia nidulaoo 94 
P hyaa.rclla oblongata f. alba 211, 212 
Phy1U1.ro.m cinoreum 211 
- pusillum 211 
P iptoporus betulinllll 121 
Pirotit:60& venet& l 78 
Pl.aoodee vogetua sa. Rickon 122 
Platyohoro ulmi 176 
Pla.Lyat.omum oompreuum 176 
Plenodomw, e.cutw, 181 
Pleoru.venelio. 27 8 
Plcocpbaeropoia 127, 128, 129 
- capparidia 127 
- dalbergi .. 127 
Plooopora aorophulariae 176 
Pleurooybella porrigona 96 
l'leurocyl<l<lpore. veot it& 181 
Pleurodon aun,oatplum 125 
Pleurotua coJwnbinWl 94: 
- dryinuo 94 
-octreatua 94 
Plioari& fuligi.nee. 90 
Plue.au. atrioo.pillua 102 
- atromarginatus 102 
- ohrytopbacuo 102 
- nlgrofiocco«Ull I 02 
- pollitus 102 
- xan<hophaeuo 102 
Poeltio. 127 
- miooni&e t2'7 
Pooltioll& 127 
-- moliolioole. 127 
- m.iconiao 127 
Polyporm o.roolariua 94 
- brwnalia 03 
- cup-,Jaocatuo 122 
- el-ua9• 
- imboibio 121 
- nui:ri(uu,'tta 121 
- l<jW\JllCIOUIJ 9.\ 
- variua 9( 
PolyMOOOpcia 109, 201 
- weronymi 200, 201, 203 
Polyaiict.1t1 hinrutus 173 
- pereru:tls 122 

XIV 

P orphyrellos poeodoaco.ber 9 l 
Pringoheiroia oepmcola 177 
l'roothooium elli-rum 177 
Proatharoium betulioum 181 
Proteuo vulg&ri• I 93, 19+, 196 
P63thyrolla CandoUoon,, 105 
-egoouJ& J05 
- fstua. l05 
- obt.uoa<a 105 
- aaroooopbala oe. IAngo I 05 
- apadicea 106 
- apadi""" -. Lo.ngo 105 
l'ooodographiellB 81 
- indJe& 81 
- varii.eeptata 81 
P8oudohydnum gulati.nosum 120 
Pseudomomu:, 36, 38, 391 187, 188, 194.. 

197, 198 
- asta.tioa. 103, 194 
- chloruphaona 186, 187, 188, 193, 

JD4 
- oohR<>rena 193, 194, 196, 197 
- flt10ffl'IOCll8 193. 194. 
- geniculu.ta 36, 37 
- gra,,nis 193, 194 
- lirllnophila 186, 187, 188, 115, 193, 

199, 194, 197 
- P<'•tAi 36, 37, 38, 186, 187, 188, 100, 

194 
- putrofacion.a 193, 195, 197 
- aaocbaropbfla 1'7 
- telmatophils 36, 37, 38, 39 
- l<ralocida 193, 191,, 195 
Paeudoomphalina oompreai pee 98 
PseudovolaA lanci!ormia 171 
Poilocybo phyaaloidoo 106 
Puooin.ia 140, 164 
- alstroameri&a 4, 221 23 
- antucanai.a 8 
- ara.,tca.na. 6, 22, Z3 
- ~Miao 172 
- ariotidao I 55, 167 
- MOnnA 172 
- baoehnriw• 155, 100, 157, 167, 168 
- btachypodii v&.r. poa.e-ncrnoralie 

JOI 
- buchnric&. Hll 
- bulfoniae I ~o 
- bulbocaatani HO 
- ""11aquonsl, 10 
- 08'1oina 7, 23 
- Cfj.noia-b.ractoosao 8 
- carlcls~baomato,hynche.o 8 
- carthruni 8, JI , 23 
- cicbori.i 11 



Puceinia circo.eae 172 
- cirtli 172 
- cirsii-Jancoola.ti 9, 1J , 23 
-oo,onatalff7 
- •~167 
- dign& 107, 167, !08 
- digraphid.is 172 
- diak,nta 10, 22, 23 
- encelia.e 186 
- gorauli 100 
- guraruicola 160 
- goranil-ailvatici 100 
- gn=innlla 168 
- Hariotl 141 
- h6lianthi 10. 23, 172 
- hicrMli 10, II, 23, 172 
- bydrocotylea 169 
- bypooboe,idia II 
- int.ervOAA>Dfl 168 
- lampcanao II , 172 
- leonoc.idicola 279, 281 
- levoilleana 159 
- Jeveilloi 169, 167, 108 
- litt<>ralia 16 
- lolii 172 
- lu.tulina 12 
- M'.ognUlliana 172 
- malvacearum 160, 187, 188, 172 
- monthM II , 160, 187, 168 
- uiundula 13 
- naaollae 168 
- obocura I I , 23 
- pbilippii 12. 13, 22, 23 
- phlomidis 141 
- pipt.ochaoti 13, 22, 23 
- pll-0&1.a 141 
- poaa-llUJ.eLicae 161, 167. 168 
- polygou..i-amphibii 14 
- reooudit& 161 
- fflicbci 161, 107, 168 
- tJ\l\()Ontici 141 
- nbesii,pendulac 7 
- mllouBio va.. faldoTUW1 1 GS 
- S&nicalao 172 
- ............ 162, 167, 168 
- &ilvat.ioo 172 
- sorgbi 102 
- Btriiformi• 14, 102 
- tanaceti 172 
- l1U1118"i II , 103, 167, IG8 
- teuariae 103. 107. 108 
- tiflioeaaia 142 
- t.ragopogi 172 
- w.nuyQncnai, 108, 107, 168 
- Unlliniarunl 16, 22, 23 

Puccinia wonlermMnii 164 
P uccini.os:trum cpilobii 173 
'Pulverobolctus hemichrysua 92 
J>ycnolhera 269 
- ootdiae 268. 269, 264 
Py.rcuocbaeta darjeoling,,moia 255 
- glycineo 265 
- mitt.oriel!&, 266 
- phlogis 266 
- tandanii 255 
Pyrenopoz.iu. gn.lii-veri 178 
- plantagirua I 78 
- rubj 178 

Qua.tema.ri.8 272 
- anonae 272, 276, 276 
- cleroclendrontis 273, 276, 276 
- rounkii 21,, 276, 270 
- quatemat.a. 177 

s..dulum laetuui 173 
R6m&tis abietin& 125 
- amethyatina 126 
- """"' 125 
- botrytis 126 
- cinotoa 126 
- a.. ... 126 
- formoe.. 125 
- ochro.ooo.-virans 125 
- pallid& 126 
- st.licta 12~ 
&malaria ajugao 183 
- talOOA \83 
- cupulari8" 183 
- cylindroido& 188 
- gorunii-pb.a,e,i 183 
- kuautiao 183 
- lacte& 183 
- U,p,!IV180 183 
- waculari• 183 
- primulae 183 
- rbei 183 
- umbuciu.a. 183 
- t6n.lroci 183 
- urllcae 183 
- va.riabilia 188 
RavenelJe. 278 
- h10.-ony,w 166, 167, 168 
- hobeoni 278 
Rhabdospora galoopoidia 181 
Rhizina inJ!ata 90. 178 
Rhiz.opogon vire.M 119 
Rbodophyl!Wl aprilis 101 
- ootm~Ull IOI 
- olypeatua 101 

xv 



Rhodophyllllll sepiuw 101 
- 60riOOus 101 
- vemue 101 
- viridulo1 J 01 
RoeeUinia tbelena 177 
Rozitoo caperok\ I 07 
Rwoiula ndust-a ll i 
- seruginea 115 
- albonigra lli 
- a.lut.o..cea. 116 
- aurota 116 
- MU'Ol'a M. Mcb. et. Zv. 11 S 
- badJa 117 
- cbLLID&dloont.in.a. llG 
- o.lu.rofiavB M. Mclz. &t Zv. llil 
- ooeroloa. 116 
- cyauoxanth 116 
- decolorlUl.ll 116 
- delie& 114 
- densifolia II~ 
- dupallen3 116 
- drimaiA 116 
- elophnnti.n& 116 
- Efmetie& l l6 
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Franz Petrak 
1886-1973 

Von K.H. Recbinge r, Wien 

Franz Petrak wurde am 9. Oktober 1886 in Miihrisch-Weillkin:ben 
- Spiiter Hranice genannt - als Sohn des Johann Petrak, Obergiirtner 
an. der Oberrealscbule dortselbst, geboren. 

Die iiulleren Lebensumstlinde Franz Petraks slnd bald gesclilldert. 
Sein Leben gliedert sich in vier Absdinitte: Der erste Aufenthalt in 
.Mahrlsch-WeHlkirchen von der Geburt bis :rum Absd>luJl der Gymna­
sia(studlen, der erste Wiener Au!enthalt vom Beginn der Universitlits­
studien bis zum Ende des ersten Weltkrieges unterbrocben durch den 
Mililardienst 1916-1918, der zweite Aufenthall in Mii.hriscb-Weill­
klrchen bis 1938 und ansd>liellend der zweite Wiener Au!entbalt bis 
zu selnem Lebensende, unterbrocben von einem zehnmonatigem Auf­
enthalt in Belt.sviUe, USA., in den Jahren 1950 und 1951. 

Viel !dlwerer ffillt es, ein Charakterbild von diesern in jeder Hin­
slcht eeltisamen Mann zu entwerfen. Die Mehrzahl seiner Wesenzilge 
lii6t sich wohl von einlgen Grundeigensdiaften ableiten, die !.hm in 
ungewollnlicher Intensitiit :ru eigen waren, niimlich: Drang nach Unab­
hiingigkeit, Ausdauer, KompromHlloslgkeit, Verschlossenheit und Be­
dilrCnislosigkeit. 

Dem Drang nach Unabhiinglgkeit bzw. dem daraus result!erenden 
Mangel an Anpassungsftihigkeit 1st es in erster Linie zuzuschreiben, 
daO er den gr66ten Tell seines Lebens Privatmann gewcsen ist. Er war 
in!olge :,elner Unfll.higkelt sich anzupassen eher geneigt aut einem nach 
heutlgen Begrit:!en unglaubllch nledrigen Lebcnsstandard zu beharren 
als diejenigen Konzesslonen :ru machen, dle nun einmal mit der Aus­
Obung elne. jeglichen Berufcs verbunden sind. Seinen Lebensunterhalt 
wahrend der zweiten V:eillkirchner f ·eriode erwarb er dadurch, da.Jl er 
Kartoffeln und Gemuse selbst anbaute, zeitweise Kakteen in einem 
S'elbst <!rricl:ite\Cn Glashaus aus Samen filr den Verkauf zog, femer aus 
cl.en Honoraren !ilr die mykologischen Referate fur Just's Bot.anlschen 
Jabreobericht snwie aus dem bescheldenen Erl6s aus dem Verkauf von 
Exsikkaten. Wcsentliche Ersparnisse erzielte Petrak dadurch, dall er 
seinen Sohn Hans in siirntlichen Gegenstiinden bis zur Matura selbst 
unterrlchtete, nuch durch die Voruabme last samtlichcr hiiuslicl:ier Ar­
beiien und Rcparaturen In eigencr Regle. Es ist schwer vorstellbar, 
wann und wle untcr dicsen Umstilnden seine zahlrcicben, langwierige 
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mikroskopische Untersuchungen erfordernden mykologischen Arbelten 
zustande gekommen sind, umsomehr, als Petrak nur eln ein!aches 
Mlkroskop und an Literatur zuniichst nur eiruge Biinde von Raben­
horst's Kryptogamenflora und der Pilzflora der Mark Brandenburg 
und ellic:he Separata zur Verfilgung standen. Bezeichnend {ilr den 
Charakter des Verstorbenen ut Ubrigens, daO er auc:h in spliteren 
Jahren die Verwendung neuerer technlschen Hilfsmittel, ja selbst einer 
Sehreibmaschin.e oder eines Mlkrotoms strikt ablehnte. Hervorregende 
manuelle Geschldtlichkeit und bis in6 hohe Lebensalter scharfe Seb­
kraft mit griiOter Konzentrationslllhigkeit und clnem ans Unglaubliche 
grenzenden Formengediichtnis ermijglichten cs Petrak, seine Manu­
skripte am Mikroskop direkt ins Reine zu schroiben. Dem Mangel an 
Literatur begegnete er durch die Jahnebnte Jang !ortgCS<!ttte, enge Zu­
sammenarbeit mit H. Sydow, Berlin. Ditter !ibernahm filr Petrak die 
Durchsicht der Llteratur ln jedem einzelnen Fall, ein umstiindllches 
und zcllrnubendes, filr den AuJlenstehenden kaurn begreifliches Ver­
fahren, bei dem, wic sich on erst viel $pater zcigte, Irrt.llmer und 
Fehler rucht ganz auszuschalten waren. Petrak rcvanchkrte sich durch 
weitgehende Hll.(elelstungen be! den Untersuchungen und Beschreibun­
gen ftlr H. Sydow's e.igene Arbeiten. Kennzeichn.end filr die grolle Treue 
und Bcstlindlgkcit Petrak's !st, dall H. Sydow bis in Petrak's letzte 
Lebensjahre in Gesptiidien lmmer wlederkehrte und dall er der Fort­
sctzung der von Sydow begrtindeten .Annales Mycologicl" den Namen 
.Sydowia" gab. Zutiefst betroffen war Petrak, der im Jahre 1925 eine 
Woche Jang in Berlin Sydow'• Gast gewesen war, von der Vemlchtung 
der Sammlung und der Blbllothek 5ydow's durdi Bomben im Novem­
ber 1943 und von Sydow'• Tod drei Jahre spat.er. 

Nach abgelegter Lehramtspriifung unterrlchtete Petrak im Jahre 
1914 voriibergehend Naturgeschichte, GeograpbJe und Mathematik am 
Gymnasium in Wien IX. Im September 1916 wurde Petrak zum Mlli­
tiirdi.enst einberu!en. lnfolge eines Herzteblers wurde er filr nlcht 
frontdiensttauglich betunden und als Rechnungsuntero!fizler verwendet, 
erst in Strij und Stanislau in Gallzien dann 1918 in Albanlen. In beiden 
Gebleten legte Petrak wiillr.end seiner Frelzeit reiclillche mykologische 
Sammlungen an. Bei dem ilbentiirzten R!ickzug aus Albanlen konnte 
er nur retten, was er selbst tragen konnte. Ohne Zogem entschied er 
sich fur seine Pilzausbeute und liell einen gu1en Tell seiner person­
lichen Babe zuriick. Wiibrend eines Diensturlaubes am 8. Juru 1917 
heirate\e er J osefine Wrfler. Der Ehe entsproll ein einzlges Kind, Hans, 
geboren am 25. 2. 1921, gcgenwartig mil dem Titel Amtsrat am BotanJ­
schen Institut der Universltat Wien tlltlg. Petraks Ebo mull g!Ocklich 
gewesen sein. Er hatte in frilheren Jahren Mters erwiihnt, dall er, lm 
Falle seine Frau vor ibm sterben sollte, Selbstmord begeben wurde. 
Diese Absicht hat er zum Gluck nlcht ausgefilhrt, sondem er hat seine 
im So=er 1969 verstorbene Frau noch mehr als vier Jabre ilberlebt. 
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Obwohl selbst seit 'Viel.en Jahren leidend, war Ihm seine Frau of!enbar 
seeli.sch eine g_rolle Stiltze. Er war au!fallend, in welcbem Malle Petrak 
sicb S!'tl dem Tod seiner :Frau zurudczog, sicb zusehends vernacb.lassigte. 
Auch die ZwlespAltigkcit seines Wesens macbte sich mehr und mehr 
gellend, indem er clnerseits Ober rnangelnde l 'ellnahme seiner Umwelt 
klagte, .-ruforerscilll jedcn Rat und jcde Hille oft in bcleldigend schrof­
ler Form zuriidcwies. 

Petrak war von hoher, kri!ftiger, ebenmaJliger Gestalt. Seine 
blauen Augen konnten schar! blicken1 bekamen aber einen warmen 
Glanz, ~nn etwa von seinem gellebten Hund oder von Pflanzen­
kultur die Rede war. Seine Stimme war eher hoch und wi.rkte in der 
Erregung ochrill. In mittleren Johren hotte er cinen weit ausgrei!enden, 
eber l ei.sen Gang, der etwas mUde wirkte. Im Grunde genommen mull 
seine Konstiwtion sehr kraftlg gewesen 9ein. Ein broauerlicber Mangel 
an gcsundcn lnstinkten li.eO ihn im Krankheitsfall gcwill zu s<>incm 
Schaden an seiner gewohnten Lebensweise bis zum 1iullerst,en fest­
halten, vor olletn an scincn Ellgewohnheiten. Er p!legte nur ein bis 
zwei Hauptmahlzeiten einzuneb.men, dabei jeweils grolle Mengen Erd­
iipfel und Gl!m!l3'! zu genieOen, auch als ihm der Ant wcgen seines 
Magenleid.ens zu mehreren kleinen Mahlzeiten gcraten hatte. ArzUlche 
Hille lehnte er ilberhaupt so la.ng es nur lrgend mOglich war, ebenso 
wle jede andere Hilfe ab. Er war nicht zu bewegen Milch zu sich zu 
11ehmen, gan.z zu scltwei.gen Kase: .Ich esse nlchts Verdorbencs1•. 

Seiner ursprilnglichen Anlage nach war Petrak gewill nicht ein­
seitig, Chemie war nach selnen elgenen AuOerungen sein 1-lauptinte­
resse. Dall er sdtliellllch Botanik als Bauptfacb und Chemie nur als 
Nebenfach gewablt hat, soU durch die zu hoben Kost.en des Chemie­
studiuma begrOndet gewesen sein. Aber auch G,,schichte inleressierte 
ihn 11ehr und er hntte in dlesem Fach wohlfundierte und au.sgedehnte 
Kenntiase. Petrak war aber auch muslkalisch; er splelte Geige und 
sdtlen eine Vozllcbc filr technisch schwier!ge Stildce mil virtuosem 
Einsdtlag gebabt zu habcn. Jahrclang spielte er mil seinem Sohn 
Violindactte. Es ist anzunehmen, daO Petrak auch Im Gcigenspiel 
Autodidakt wo.r. Se.ice bcsanderc Llcbbaberei ware.n Uhren. Es tat 
ib.n> 111<:btllch web, eine bcscbiidigte Uhr verkommen zu S<?ben. Einen 
dcrort!gen !nvoliden wieder in Stand zu setzen, bcreitctc ihm fast 
ldndliche Freude. Ein bewundernswertes, vielleicht von scincm Valer 
ererbtes °"5dllck hatte er im Kultivieren von Pflanzen. Einige 
Dutundc .z. T. scltene, sanst nicht in Ku!tur beflndllche Kakleen zag er 
jahnehntelang an dl)Jl b.ofseit!gen ~·enslem der Botanlschen Abtellung 
d8'1 Naturb.istori!chen Museums und es gelang ihm, selbst widerwill!ge 
Arten frurt. alljiihrl.icll zur BlOte zu bringen. 

Petrak hatte bei Richard von Wettstein ilber den Fonn,enkrels des 
Clrsium erlophorum (L.J Sc-op. in Europa clissertlert (Bibliotheca Bo­
tanica 78 (197.2)). Der durch das seibstgewlihlte Dissertalionsthema be-
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stlrnmten Neigung ist Petrak, der vielen Zeitgenossen nur als Mykologe 
beknnnt war, zeiUebens treu geblieben. Nach elgener Aussage hatte er 
eine umfassende Monographie der Gattung geplant und im Manuskripl 
weitgehend fertiggestellt. E-s war ihm jedoch nicht gelungen, die Typen 
einiger, von japanischen A<1t:oren au.fgestellter Arl,en zur Ansicht zu 
erhalten, daher vemichtete er eines Tages sein Manuskrlpt. Die Im 
Beihefl z<1m Bot. Centralblatt 27, 2: 207-255 (1910) erschienene aus­
filh.rliche Bearbeitiung der zentral- und nordamerlkanlsdien Cirslen isl 
das einzige erha.lten gcl)liebene grollere BruchstUck dieser Monographie. 
Zeugnls filr sei.n nie erlahmendes, ak1.ives Interesse a n dieser Gattung 
i.st cine Reilie kleinerer in unregelmlilligen Abstiinden orsdu.enencr 
Artikel, schlielllich die Bearbeitung von Clrsiwn fi.ir die Flora lranica, 
dcren Manuskript er mir etwa Z\VCil Jahrc vor seinem Able.be.a ilber­
geben hat. Die darin besehriebenen neuen Arten wurden im Am. der 
Ost. Akad. Wiss. Math.-Nal Kl. 109; 165-169 (1972) publ:lziert. Petrak 
hat wahrend seiner Welllklrcbner Zeit audt ein Exsikkatenwerk .Cir­
siotheea universa" ausgegeben und gelegentlich seines England-A<lf­
entholt.es Im Jahre 1946 einen wesentlichen Teti der Clrsien im Herbar 
des British Museums revidiert. Sein Cirsiwn-Herbar hatt<! er bi.s au£ 
geringe, sparer an das Wiener Museum gelangt<, Reste von WeiOkirchen 
a us an das Prager National-Museum verkauft. 

Viele Jahre hindurch zeigte Petrak auch lebhaftes Interes.se fur 
die Gattung Mcntha. Seine d lesbezQglichen Sh1dien scheinen aber nicht 
fiber die ersten Anslitzc und ilber umf.angreiche Matel<ialsammlungen 
hinausgediehen zu sein. 'Obrigens hat er Menth.a uber seinen eigenen 
Wunsch fur meine Flora Aegaea in Denkschrift.i,n der Aluldemie der 
Wissenschaften Wien, Math.-Nat. Kl. 105, l (1943) bearbeitet. 

Als Sammler und Herausgeber von tadellos priiparlerten Phancro­
gamen-E,wkkaten hat Petrak netx,n der bereits erwahnten Cirsiothe<:a 
auch einige Jahre lang eine .Flora Bohemiae e t Moravlae exnccata" 
herausgegeben. Von seinem A<lfenthalt in Nordamerika besonders aus 
der Umgebung von Beltsville (Maryland) und selnet Fahrt tn die Rocky 
Mountains hat Petrak auch eine mehre hundert Nummern umfassende 
Phanerogamen-Ausbeute mitgeb'!'llcht, die er zumeist selbst bestunmt 
hat. Sle wurde dem Herbar des Naturhi.storischcn Museums in Wien 
cinver1eibL 

Die B.inwendung zur Mykologie erfolgte nach Petrak,; eigcner Mit,­
te!l<1ng durch einen liuJleren AnstoB. Er erhielt 1910 da.s Pilzherbar des 
Dr. C. A. EichJer, Teplitz-Schonau, und einige Bande von Rabcnhorsts 
I{rypt:ogamenflora. Daraus resulti<!rten die als Exsikkaten ausgcgebe­
nen .,Fungi Eichlerianl". Er gelangte bald zur Erkennlnis, daB Im 
Reiche der Kleinpi!ze, besonders der Askomyi.eten und Fungi imper­
fect,! auch im bezi.igllch Bliltenp!lanzen relativ gut bekannten Mittel­
europa noch schr vie! zu erlorschen wiire. Petmks erste mykologlsche 
J\.rbeit erschien 1914 im 12. Band der Annales Mycologicl; sic leitet cile 
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kaum Obersehbare hunderte von Titeln umfass,ende Reih.e von Petraks 
mykologischen Artikeln ein. Als Mykologe war Petrak Aulodidakt. Die 
Gcislicshaltung eines solchen mil alien Vorzilgen und Nachleilen wex 
ihm im hochslen Ma6 zu e igen und blieb cs bis an sein Lebensendc. 
Einerselts war er unbeein!luBt von alien wemselnden Lehrmcinungen, 
Modest,:iimunsen und onginell in seinen Beobachtungen, andererseits 
von der Richtigkeit der eigenen AuUas.sung zutie!st durchdrungen, 
voreingenommcn und unduldsam bezilglich der Melnungen anderer 
Forscher und von einem im hoheren Leben8alter zunehrnenden Starr­
sinn. 

Die polit!schen Verhaltnisse des Jahres 1938 machten Ihm das 
Weitcrf!ihr.en seines seit zwanzig Jahren gewohnten Lebens in Mii.h­
risch-WeiBkl.rchen unm6glich. In den Jahren 1938 bis 1951 war Petrak 
Vertragsbeamter des Wisseru;chaftlichen Dienstes am Wiener Natur­
hlsto:rischen Museum. Es mag Petrak schwer gefallen sein, im Alter von 
52. Jahren eine Anstellung anzunehmen, nachdem er - abgesehen von 
eincn l<urzen Intermezzo als M1ttelschullehrer in Wien und vom Mili-
1.ardienst im enten Welt.krieg - zeitlebens scin eigener Herr gewesen 
war. Petrak fie! in seiner Stellung die Betreuung des Kryptogamen­
herbars sowie die Ausgabe der .Crlptogamae exsiccata<?" zu, ferner das 
Sidi.ten und Bestim.men grocer, na.dl der Pensionierung von Dr. Karl 
von KeiJller unbearbeitet liegel\ gcbHe.benen Pilzkollektionen. Dabei 
ging er bei den hoben Anforderungen, d1.e er seiner Gewohnheit gemliB 
an Herbarbclege stelllc, sehr rigoros vor. Bezilglicb der Qualitii! von 
PUz-Exsikkaten stellte Petrak hobe Ansprlicbe. Die rcich.en Erfahrun­
gen, die er berei\s in friiher.en Jahren durch Ausgabe seiner pers<ln­
llchen Exsik.katen-Werke gesammclt hatte, kamen den vom Natur­
bistorlschen Museum ausgegebenen .Cryptogamae exsiccatae" wgute. 
E:t hat die Zenturlen 33 bis 47 booorgt, slimtllcbes auch voo anderen 
Sammlem zUl' Ausgabe eingesandtes Material auf Portionen verteilt, 
elngekapselt un.d bei Kleinpilzen auf Rekhlichkeit und Entwicklungs­
zustand der Bclege hin ilbe.rpru!i. 

Die personellen Verhaltnisse an der Botanischen Abteilung waren 
darnals altersmi16ig unkonventioncl.L Da ich bereits sell 1929 an der 
Botanischen Abteilung tatig, vom natlonalsozialistlschen Regime trotz 
meiner .,polltischen Unzuverliissigkeit" als provisorischer Abteilungs­
leiter .bis auf weit,eres" geduldet war, war ich also formell der Vorge­
selzle desum genauzwanzigJ ahre iilteren Fran2Pctrak, fibrigens einige 
J:ihre l.ang glcichzcitig auch des um zehn Jahre als ich lilleren Georg 
CufodonU... Ungeachtet d..s sozusagen negativen Altersunf.cl:schiede,; 
und aller peroonlichen Charakter- und Temperarnentunterscll.iede 
entwick~lte sich bald ein wecbscLse!tig<>s, f-reundschaftliches Vertrauens­
verhllltnls. Zunachst glng trotz K.riegsausbruches die intensive, wissen­
scha!Uichc Tiitigkeit an der Botanischcn Abteilung noch weiter. Im 
Jahre 1941 wurde ich zum Militilrdlenst elngezogen, kurz darauf auch 
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Cu!odon tis. Der Junge Hydrobiologe Dr. Wolfgang Pichler, der ab 1938 
kurze Zell der Botanischen Abteilung zugeteiH gewesen war , war glelch 
zu Kriegsbeginn eingerilckl und bald darauf ge!allen. So knm es, dall 
Petrak als einziger wl&il!nscllaftlicher Beamler ab 1943 die van den 
BehOroen angeordnete .Bergw,g• van Herbarlum und Bibllothek 
organisieren und durduilh~n muJlte. Unter Bergung war im Falle 
der Blbllothek deren Abtransport und Aufstellung in den unl;erirw­
schen, var Bombenangrilie sicheren Riiumen ciner Bank im Stadtinneren 
zu verstehen, im Fall des Herbariums des Verpad!::en und Abtranspor­
tieren in filn! verschiedene, den Behorden als geelgnel erschei.oende 
Scltlooser innerhalb Niedecosterrei.chs. Dieser Aufgabe hal sich Petrak 
mit Umslcht und SeLbstaufopferung unterzog,en, ebenso hat er einen 
wesentlichen Tell der RUckfuhrung der Sammlungen nach Krlegsende 
durchgefilhrt unter Verhtiltnlssen, di.o heule jedem, der sle nicbt se.lbst 
erlebt hat, unvorstellbar erscheinen, galt es doch zuniichst von der 
sowjetischen Besatzungsmacht dir Beistellung von mllitarlschen Last­
wagen zu erreichen, bzw. durch ofl wocbenlans-, Verhandiungen die 
Beistellung von Eisenbahnwaggong zu erlangen und belm Belad.en und 
Entladen selbst m.itzuhelfen. In Wien angekommen, muJlte dann Paket 
filr Paket hiindlsch die 144 Stufen ins oberste Stockwerk des Museums 
gebracht werden, da der Aufzug erst 1958 (I) inatalllert wurde. Das 
Ertragen van Hunger und Kiilte in den letzten Kriel:$- und. ersten 
Nachkriegsjahren fie! Petrak leichteT aJs vielen antler.en, weniger 
asketisch veranlagten Personen. Immerhin machte skh schon damals 
ein merkwii.rd.ig zwiespaltiger Zug in scinem Wcsen geltend indem er 
niimlich einerselts wegen seines chronisch.en Herz- und Mngenleidens in 
seiner Lebens- und Ernahrungswelse einer Art kaprlzierten Anspruchs­
losigkeit buldlgte, andrerseits aber de facto infolge seiner enormen 
Willenskraft und SelbsLilberwindung immer nocli leistungs!iihigcr war 
als ein Durcbscbnittsmensch. Dieser zwiespiiltige W~& versUirkte 
sich in seinen letzten Lebensjabren in einem MaBe, da!I es seJbst filr 
seine niichste Umgcbung o!-t kaum mog!Jcb war abzuschiitzen, wie 
schlecht jeweils seln kilrperllches Befinden tatsiicblicb war oder ob und 
wie weit er es aggravierte. um sich irgendwelcben wohlgemelnten aber 
ihm unwillkommenen Prozeduren zu entziehen. 

Im September 1944 wurdo Petrak's Wohnhaus, Wien n., Zirkus­
gasse 52 von einer Sprengbombe getroUen. Sein.e, :un zweitcn Stodt­
werk gelegene Wobnung war zwar nur relativ le:icbt bescbadigt, jedodl 
bis lange Zeit nach Kriegsende unzugiingllch, da das Stjegenhaus zer­
stort war. Wahrend dieser Zeit hatte ich Petrak in der Wohnuni: 
meiner Eltem, die die letzten KrlegJ>- und crsten Nachkriegsjahre au! 
dem Lande verbrachten, einquartlert. Petrak batte zum Glild<: seine 
Sammlung und Bibllotbek berei.ts vorher in Sicherheit gebraeht. Eln 
relativ bomb.ensicherer, ebenerdiger Depotraum des Museums diente 
lhm. seiner Frau und seincm gellebten Hund cine zeitlang als Not,. 
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quartier und N<>tlaborntorlum, denn seine mykologischen Untersuchun­
gen erfuhren kaum eine Unterbrecb.ung. Unmiltelbar nach dem Bom­
benangrltf war oeine Hauptsorge, seine Kaktcen, die durch den Lutt­
druck aui die Stralle geschleudert worden waren, aus dem Schutt zu 
bergen, von Glussplittem zu befreien und wlcder einzupflanzen. 

Wahrend der Kampfhandlungen und wiihrend des Einzugs der 
SowjetiBchcn Annee in Wien im AprU 1945 wohnte Petrak im Mu­
seum. Durch seine Kenntnis der tschechischen Spradle konntc er sidl 
mil den Rus.sen noltlilrflig verstiindigcn. Gewill isl es mindestcns 
teilweisl> Petrak ,u verdanken, dall das Mw,eum und die wcnigen 
damals dort verbliebenen Personen diesc kritischen Tage relativ gut 
ilberst.anden haben. 

Ende Mai 1045 gelang es Petrak, den Bergungsort Kleinhoflein 
im nordlichen Niederostcrreich w ieder aufzusuchen. Dort muBtc er 
feststellen1 daB einige Wochen n.ach Beendiguug der Kampfhaodlun­
gen in dem Schloll, in dem ein Tell des MuseW'IUlberbars eingclagert 
war, Feuer awgebrochen war. Der groBere der beiden Bergungs­
caumi, war vollstlindig ausgebrannt und etwa 2000 Faszikel Mono­
kotyledonen und Monoch.lamydeen waren vern.ichtet. Aus der Art, 
wie Petrak mlr spater liber diese Katastrophe berichtete, konnte man 
scliliellen, wle tief ihn dcr Anblick der Vernlchtung crschiittert bat. 

Mcln.c peroonliche Bekanntscha!l mlt Petrak reicht bis in die 
Mltte der dreilligcr Jabre zuriick.. Ge.gen Ende des Schuljahres pOegte 
er sei.nen Sohn Hans jeweils zum Ablegen dcr Jahresschlu6prillung 
am Gymnasium nach Wien zu begleiten und be! dieser Gelcgenheit 
dle Botanische Abt.;.lung des Naiurhistorischen Museums zu bcsuchen. 

In den ersten Jahren seines zweiten Wienec Aufenthaltes hobe ich 
Petrak mehrlach au! Sammelexkursionen begleitet. Er hat mlch immer 
wieder a:ngeregt, auf meinen Reisen neben Phanerogamen auch 
Pilze zu sarnmeln. Er hat meln Augerunerk einersi,its auJl Wirtspflan­
zen gelenkt, die erfabrungsgemii.ll oit verschiedenarUge Pilze bcher­
bergen, andrerscits vcranlaBt, auf cventuellen Pilzbcfall bci ,.scltencn", 
wen.lg verbreiteten oder wenig auf!iilllgcn Bliitenpflanzen zu achten. 
Al• cifrlgen und erfahrenen Pilzsammler waren ihrn zahllose Bko­
logischo und phlinologlsche Tatsochen selbstverstilndllch, die wohl kaum 
jemals scill'ifllich niedergelegt worden •ind, obwohl sie in mebrfocher 
Rlnsid>t hOchstes lntc.resse beanspruchen. 

In den Krlegs- und Naehkrleg•jahren, wle uberhaupt in den 
letzten Jahrzehnten seines Lebens !and Petrak im Durchmustem von 
umfangrerehen Pha.neroganu!flkollektlonen au( Pilzbefoll bin einen 
gewl.ssen Ersatz fur elgene Ex_kursionen und Reisen. So bat er meine 
gesamten Phancrogamcnausbeuten aus dem Flora Iranicn-Geblet aus 
den Jabrcn 1937, 1948, 1956/57 und 1962 ganz und die aus den Jahr.en 
1965 und 1967 wenlg,itens teilweise auf besonders crgiebige Gattun­
gen bin, dun:hmustert, auch elnen wesentUchen Tell melner Gric-
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chenland-Ausbeuten. Als b=nders ergiebig erwie<!Cl\ s\ch Im Orient 
die zahlreichen Ralbs\rliucher aus verschiedenen Pflanzeniamilicn 
sowle Astragalus-Arten mit verdomenden, meh.rere Vege1.a\ionspe­
rioden hindurch erhalten bleibend en BJattripp.en, bc,,onder., solche, die 
aus schneerelchen und dadurch bis in die wiinnere Jahreszelt hlnein 
feuchteren Lagen stammen. 

Ober seinen Aufenthalt in Beltsville, Maryland von 1. April 1950 
bis 2. Februar 19~1 verdanke kh neben Petrak's elgenen, n icht scl!r 
aus!uhrlichen Erzahlungen ergllnzende Mltteilungen Herrn Dr. J. A. 
Stevenson und Miss Muriel O'Brien. Der AuCenthaH wurde ilber 
Antrag von Dr. C. L. Shear durch die American Philosophical Society 
of Philadelphia flnanziert. Petraks Aufgabe wnr eine doppelte: Ein· 
mal sollte er die tausende von Exemplaren u:rnlassenden, von Sheer 
und anderen Semmlern in den Vereinlgten Staaten, Cuba, Hawaii 
und teilwcise auch in Europa :rusammengebrnchten Pllzkoliektionen 
bestimmen, andr.,rseits die urspriinglich gemelnsam mit H. Sydow 
geplante Synopsis der Askomyzeten und Fungi lmper!eetl fordem und 
womoglich abschlieflen. Dre erste Au!gabe hat er wei\gehcnd erfWlL 
Ale ich zufiillig etwa zwei Jahre nach Petraks Abre.ise aus Belts­
ville <lort einen Tag verbrachtc, waren alle noch unter dcm Elndruck 
von Petraks fast unmenschlichem Arbei!8cller und Fleill. Slchtbaren 
Niederschlag fand seine Tiitigkeit in einer langen Reihe von Artikeln, 
die in den Jahren 1951 und 1952 und ~weise auch noch &pfi ter In 
der ,.Sydowia" erschienen sind. Der Z"\Yelten Au.!gnbe diente voe allem 
die Revlsion elner groOen Anzahl von Typen. Zu elner Zusammen­
!a.ssung ist es jedoch trotz des Zuspruchs von vlel= von !'<,\rain 
engeren Fachkollegen nicht gekommen. Hier macht.en sicb Petrak., 
Schwilche in der Synthese geltend. Mir gegentiber auJlerte Petrak 
auf mein Driingen wiederbolt, es hatte gar keinen Sinn elne Synopsis 
anzustreben, bevor er nicbt all• in Betracht kommenden Typen revl· 
diert hatte; d ies sei aber praktisch unmoglich. UbeTdies vertrat er die 
Meinung, daB Qberhaupt erst ein zu geringer Bruchtcil der Kleinpilze 
bekannt ware als daB sich eine Zusammenfassung lohnen wilrde. 
Auch den von mir geiiu.Berten Wunsch, werug,,"tens eine Art Filhrer 
durch das Dickicht seiner Einzelverllffcntlicb.ungen zu verfa.ssen, lehnte 
er als liicherllch ab. Dennoch glaubte Petrak bisweilen, daJl seine 
Auffassungen und lnterpretationen nicht geni.igend beach\et wilrden. 
Es entbehrt nicht eincr gcwisscn Tragik, daB Pt>traks gewaltiges 
mykologischC6 Lebenswerk, von einzelnen Ansiit7,en abgesehen, man­
gels eines wciteren Rahmens nus einer fast ameisenhafl anmuJ.enden 
Anhaufung von sorgfliltigen Einzellunden besteht. 

Es 1st nicht leicht, sicb. Petraks tiigliches Leben im fremdspra­
chigen Ausland vorzustellen. Lateln und Altgrlcchisch dagegen war irun 
vom Gymnasium her zcitlebens gelaufig. Unzahllgen Mykologen hat 
er durch Obersetzen oder Korrigleren ihrer lateinischen Pilzbeschrei· 
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bungen wertvolle Dienste geleistet. Wohl war Petrak einigerma.Oen 
imstande englischspruchige Fachliteratur zu beniltzen, aber er konnte 
nlchi eigentlich Englisch sprechen oder verstehen und es war ihm, 
obwohl er es als Tatsache widerwlllig zur Kenntnis nehmen muCte, 
nlema.ls Tech! bcgrelllich zu machen, warwn die gleich,cn Lautzeichen 
in versdliedenen Sprachen vel"5Chieden ausgesprodien we.n:len. Einzclne 
Herren, die Deutsch konnten, besonders Dr. Diehl, Dr. Drechsler und 
Dr. Steiner !ung!crten in Beltsville zeitweise als Dolmetscher. Petrak 
wohnte bei Dr. Archer vier Meilen von Beltsville entfemt und benutztc 
tagllch den Autobu.. 

Der personliche Eindruck, den Petrak hinterllell, war anschei­
nend etwas zwiespliltig. Vollig einmiltlg war Ied.iglich die Meinm1g 
ilber seine ungeheure Arbeitsintensitiit. Bei der Mcb=111 der Per­
sonen gait Pelrllk als scheu aber .!reund!Jch und gutmiltig. Man 
bemerkte zeitweise sogar Sinn !ilr Humor; bel anderen iiberwog der 
Eindrucl< der Zurilckhaltung, ja Versch.lossenheit. Den Hohepunkt des 
amecikanischcn Au!enthaltes bildete in mancber Hinsicbt wohl Petraks 
Besuch bel seinem Freund Dr. G. F. Brenkle in Mellette, North Dakota 
und anschliellend einc Rund!ah:rt durcb Wyoming und Colorado und 
die T~nahme an der Sommertagung der Mycological Society of 
America in den Medicine Bow Mountains bei Larumie, Wyoming, vom 
? .-11. August 1950. Hier traf er mit zahlreichen amerikaniscben 
Mykologen zusanimcn. Besonders Pro.f. W. G. Solheim nahm sicb 
Petrak's in lreundscbaitlicb hil!relcher Weise an. 

Dadurch, da.6 Petrak erst lm Alter van 52 Jahren in den Staats­
dienst eingetreten isl, mullt,, er zeitlebens Vertragsbeamter bleiben, 
konnte nicbt pragrnat isierl werden nnd kam nicht in den GenuB einer 
Pension. Alie Bemilhungen wn einc Ausnahmsregelung blieben erfolg­
Jos. Es gelang mir jedoch, nacbdem Petrak im Jahre 1951 die Alters­
grenze errelcht hatte und aus dem aktive.n Staatsdienst gescbieden war, 
filr lhn eine soge.nannto Gnadeopenslon zu erwirken. tlberdies war 
er lrla zu seinem Lebensende lm Genull eine$ alljahrlicb verliingerten 
sogenannren Fot'6chungssHpendiums. Im Jahre 1967 gclnng es mlr, 
sein um!angreicbes Pilzherbar, das er aus Mlihriscb-Welllkirchen mit­
gebrad,,t llattc, {Qr das Wiener Naturhistorische Museum an.zukaufon. 
Er hiltte somit in seinen letzten Lcbensjahren relcblich Gelegenbeit ge­
hnbt, selneLebenswnstlinde wesentlich zu verbessern.Seineverkrampf­
te lfa\tung und seloe Un.fahlgkeit, mit materiellen Werten umzugehen, 
verhinderten lhn, sich etwas zu vergonnen. Aile Vorstellungen seiner 
An~rlgen und Freunde blieben vergeblich. Ja sogar a u.! meine 
ircundschattltcbe Deziehung zu Ihm fie! ein Scbntten, da er die mit der 
An.Dahme der Kaufsumme verbundene Verpllichtung, seine Sammlun­
gen raten,,,..ise dcm Museum zu ilbergeben, ollenbar als einen ihm 
Histi;en Zwang emp!and. 

Obwohl Petrak niemals eln akademisches Lehramt lnnegehabt 

XXVII 



oder auch nur angest rebt ha t, war er doch fallweise bereit von seinen 
Kenntnissen mitzu teilen. ln einem der ersten Jahrc nnch dem zweiten 
Weltkrieg verbrachte der Schweizer Mykologe J, A. von Arx rill Jahr 
in Wien, um slch unt.er Petrak's Anlcitung weitcr zu bilden. Der 
verstorbene K urt Lohwag j un. w·ar in engem persiinlkben Kontakt 
mit Petrak und Harald Riedl hat von Ihm vicle wertvolle Hinweise 
und Anregungen empfangcn. Zeitweise hiell Petrak einmal wijchent­
lich nnclunlttags In der Botanischen Abteilung des Naturhistor!!<hen 
MW1eums im engsten Kreis mykologiscbe Kurse ab, an denen u, a. 
Jose! Weindlmayr und F rau Dr. Glaser tci!Dahmen. 

Viel M!ihe und Zeit widmete Petrak der ,.Sydowia", der Fort­
setzung der von seinem 1946 verstorbenen Freund H. Sydow heraus­
gegebenen .Annales Mycologici". Das wesenUiche Motiv der Heraus­
gabe dleser Zeitschrl!t war woh.l, da.8 er ouf diese Weise fUr seine 
an!anglich sehr zahlrelchen eigenen Artikel In Form und lnhalt nicht 
der Kritik anderer Personen unterworfen war. Auch hAtte sich kaum 
die Redaktion einer anderen Zeitsdirift bereitge!unden, Petraks durch­
aus handgeschriebene Mannskripte zur Publikation anzun.ehmen. Tat­
stichllch h.at te die .Sydowla" in den ersten Nachkrlegsjahren a.ls die im 
deutschen Sprachraum damals elnzige, vorwlegend die mykologisclle 
Systematik pflegende, internationale Zeitschrift elne wkhtige Funk­
tion. Spiller allerdlngs, als Petraks eigene Produktion nachzu.lassen 
begann und als auch andere Zeitsduilten als Konkucrenten aultraten, 
war es zeitwe!se schwicrlg, geeignete Mitarbciter zu finden. Auch 
ergaben sich durch die altersbedingte Scbwliche In der Redaktion 
und dun:h Verdigerungen im Erscheinen gew!sse Schwierlgkeiten, die 
sich Petrak slchUich sebr zu Henen nahm. Es ist zu hoWen, daJl diese 
Zeitschrift unter dcm neuen Redaktionskom,itee eirum neuen Au!­
schwung nchmen wird. 

Es darf hier nicht unerwiihnt bleiben, daJl Petraks Sehkraft wiih­
rend seiner allerletzten Jahre rapid abnahm. Bel scinen letzten 
mykologlschen Arbeiten hat Uun t.cils sein Sohn, tei!s die Wltwc des 
Mykologen Kurt Lohwag, Frau Irmgard Lohwag beim Mikrosko­
pieren Hilfc geleistet. Trotz dieser aufopfernden Hille 1st dlesen Arbel­
ten gegen(lber eine kritiscbe Einsteliung am Plat<. 

In seinen Jetzten Lebenojahren ist Petrak immer 9e!tener Ins 
Museum gekommen. Er mullte per Auto abgeholt werdcn und konnte 
stdl in!olge bochgradigen Muskelscbwundes nur gestlltzt mil groBter 
Miihe fortbewegen. Seine Sehkraft hat!<! In einc,m solchen MaB abge­
nommen, daB er eine unmlttelbar gegenil.berstehende Person nicbt meb.r 
erk.ennen konnte. So war der Tod, der lhn "" seinem 87. Geburtstag 
creilte, in vieler Hlnsicht eine Erl6sung; vor allcm war lbm die zu­
nehmende Abbtingigkelt von der Hille anderer unertriigll.ch und er 
wollte seine grolle Schwiiche nlcbt zugeben. Geistlg ist er jedocb, was 
die Mykologte anbe!angt, bis zum Scblull klar gebllcben. 
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}'ranz Petrak's Bedeutung als lllykologe 
Von Harald Rt • d I, Wien 

Mil dem Tode Franz P e t r a k s im Oktober 1973 i.st einc Epoche 
mykologi.scher Forschung zu Ende gegangen. Es war d ie GJanz.zeit 
gerade d<,.r <isterrcichischen Mykologle, die nun bereits zu einem Stuck 
Geschlchte geworden i.st. Was Ferdinand von Theissen begonnen, 
Franz. von H 6 h n el weitcrgcf!ihrt hatte, das !and in Franz Petr a ks 
Sdlafien seine Vollendung dadurcb, dall es auf uncrhorter Breite immer 
emeut i!bcrpMlft und ergiinzt, ausgefeilt und verbessert wurde. Der 
ze.itlicl>e Abstand i.st zu kurz, die Fillle der Verilffentlichungen zu ilber­
wiltlgend und !eider auch die Form, in der Franz Petr a k seine Er­
kenntnisse publiziert hat, zu unilbcrs!chtlich, als dall man beute schon 
l!tln abschliellende3 Urteil geben konnte. Eine wel tere Schwierlgkeit ftir 
dJeBcurteilung ergibt sich daraus, daJl Pe tr a k nie auch nur den Ver­
such einer Syntbese unternommen hat. Somit lat d er Leser mit einem 
verwirrenden Mosalk kleinstor Bausteinchen kon!rontiert, aus denen 
es. ka,um gelingen diir.tte, eln gesdllossenes Lehrgebiiude zu errichten. 
Wenn ich donnodi versuchen will, in wenigen Zeilen ..uf das hinzu­
weisen, was mir als das Wesentllchste an P .et r a ks mykologischer 
Titigkeit erschelnt, so moge man mir das dabel notwendig waltende 
Mall an Subjektivitlit verz<>ihen. Var allem liegt melner Skizze der 
Vi,nuch zugrunde, das hervorzuhcben, was Franz Petr a k nach eigi,.. 
nen Aullerungen mir gegenilbcr als ausschlaggebend in seinem Lebens­
werk betradltet hat. 

In se\nen Ansichten iiber Ascomyz<?ten, bcsonders Pyrenomyzeten, 
lehnt sich Petr a k eng an die klass!sche A?beit von The iss en 
und Syd ow (1915) an, in der die beiden Autoren die Sonderstellung 
der Dothideales danteUten. Seine Auffassung der Dothldeales liber­
>rindet v. H il h n e 1 s Konzept der Pseudosphaerialcs als elgener 
Gruppe, da sle slch ledlglich graduell von ihnen unterscheiden. Fur ihn 
bestcllen die zwei groBen Gruppen der Sphacr!ales und der Dothideales, 
wobel slcb dJese G.ruppen Cilr die Pyrenomyzeten im wesenllichen mit 
NaMfeldto AscobymenWes und A.scoloculares ded<en. Lu t tr e 11' s 
Trenn,mg .-ufgrund der unitunikaten und bitunikaten Asci de<:kt sich 
damit in grollen Zilgen, doch war P e tr a k dlescs Kr!terlum immer 
ein wenig suspekL Noch weniger konnte er sich mlt L u Ure ll' s 
Pleosporales mlt apikalen Parapby~en anlreunden. Dara.n mag nicht 
zuletrt e\ne kloine Schwliche die Schuld tragen, dall er sich niimllch 
nicht von scinem alien und tedm!sch noch recht unvollkommenen 
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Mikroskop trennen wollte und ihm der Gebrauc:h von Fiirbemitteln 
oder einer Phasenkontrastelnric:htung als ilberflussige Spielcrei er­
schicn. Vollends ablehnend verlrielt er sic:h den Arbeiten der Pariser 
Schulc ch ad er au d"s ilber die systemaUsche Bedeut:ung deJi Api­
kalapparates der Asci gegenilber. Ic:h wage es nlcht zu beurteilen, wie 
weit sein Standpunkt in <lieser Hinsicht ein1ach els veraltet abgetan 
werden kann oder wiewcit seiner Skepsis doch ein gesunder Instill.kt 
zugrund.egclegen sein mag. 

Als etne seiner wichti,gsten Lelstungen betrachtete Pct r a k selbst 
seinen Versuc:h zur Gliederung der Spbaeropsidales unter den Fungi 
Imperfect!. Umso mehr bedauerte und bekLagte er den Umstand, daB 
davon scheinbar nlrgends Notiz genommen wurde. !ch betrac:hte es 
daher als eine besondere Au!gabe dleser Zeilen, au! seine Oedanken 
in dleser Richtung hinzuwelsen und die Au!merk,,amkeit der Mykolo­
gen auf seine diesbezuglichc, of!enbar allgemein ll.berseh.ene Ve.rMfent­
lichung zu lenl<en (die allerdings aus Titcl und Um!ang keineswegs 
vermuten liiBt, daB sie besonders umw!ilzende Ncuerungen bietet). 
1947 hat Petr a k anliilllic:h der Neubescluclbung der Gattung Col!ostro­
ma die Unterordnung Parasphacropsidcae !fir jene Pyknidenpilze ge­
sc:haffen, die als Nebenfruchtlormen zu Discomyzeten gehore.n. Arn 
leichtesten s\nd sie daran :ru erkennen, daB bei ilmen die Wiinde dcr 
Pykniden nie ausgesprochen kohlig slnd - hierln glcichen sic den 
Neetrioldeae - und daB sie in ~r Regel prosoplektenchymnt:lsclt, nle 
jedenfalls typisch pseudoparencbymatisch aufgebaut sind. Konldien­
triiger sind stets vorhanden, wiibrend alle ilbrigen Merkmale recht 
unterschiedllcb ausgebUdet oein konnen. Sollie sid1 die Rlchtig.k,!il 
seiner Auffassung besti!tigen, daB Parasphaeropsldeen nach der obigen 
Charakterisierung itnmel' zu Discomyzeten gehtiren, so wii.re damit 
ein gewichtiger Scbritt in Rlchtung eines naturlidlen Systems der 
Fungi Imperfect! getan, das parallel zum System der Schlauc:htormen 
gehen miiBte. Bel aller Verfelnerung der MeUloden zur Fe,tstellung 
der Konidicnentstehung hat man slch diesem Ideal bisher nocb lmmer 
kaum nil.hem konnen, well Konvergenzen elne zu groBe Rolle spic!en. 

Man hat P e tr a lt vielfach einen zu engen Gattungs- und A.rtbegrilf 
vorgeworlen. Es ist nur zu gut beknnnt, daB cs dafilr kelne objektiven 
Krilerlen gibt und gerade die Bewertung notgedrungen den subjektlv­
s\en Tei! systematischcr Arbel\ darstellt. Ich mochte dabei aber aus 
meiner Erlahrung zu bedenken geben, daB wenige Menscben ilber ein 
so ungewobnlic:h subtlles Beobachtungsverm<lgen verfilgen wie es 
Pct r a k zu eigen war. SelneBeschrelbungen erweckeo oft denEindruck 
des alizu Wortrelcben, gelegentlich sogar etwas Umstiindllchen oder 
Unbeholfenen. Man mache aber !olgenden Versuc:h: man nebme elnen 
von P e t r a k beschrlebenen Pilz und dazu seine Besc:hrelbun_1( und 
vergleicbe sodann anhand elnes guten Schn.ittes: Petr a k !st in der 
Kunst des Besc:hreibens welter gelangt als lrgend ein anderer mir 
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bekannler Mykologe. Es iBt iiblich, bci k omplizierteren Strukturen 
zu Abbiklungen Zuflucht zu nehmen, und dies ist auch gewill im In­
teresse des Beniltzers wiiruchenswert. Pelraks Beschreibungen zwin­
gen hingegen, jedes kleinste Detail im Bau eines Pilzes bewullt zur 
Kenntnis zn nebmen. Das ist nicht bequem, aber sieherer als die Be­
stimmung nach Jeder auch noch so guten Abblldung, die oft allzu sehr 
zur Oberfliichlichkeit verleitet. Ubrigens kann man P e t r a ks Beschrei­
bungen {ast ohne Vorke.n.ntnisse verwenden: mit einem Minimum an 
Fachausdriidi:en umgrenzt er das Gesehene, krcist es gleicllsam nut 
Worten cln und liiBt es als unverwechselbarc Qualitiit dos einen 
speziellen Objektes wirksam werden. Man wird danach seine Un­
terscheidungen richUg wilrdigen kllnnen, auch wenn man ihnen nicht 
in jodem Einzelfall folgt. Petr a k hat mich im Gespriich und anhand 
von Material oft au! nnzureichende Beobachtungen seiner K.ri tiker 
hingcwiesen; er verstand es Cast jedesmal zu ilberzeugen, a uch wenn 
zuvor die Behauptungen der anderen noch so plausibel und begriindet 
gewirkt batten. 

In den lctzten Jahren seines Leb<!ns mag die Zuverllisslgkeit seiner 
Beobachtungen unter der zunelunenden Schwiiche seiner Sinne, beson­
ders seiner Augen etwas gelltten haben, einer Schwache, die er sich 
selbst g~enuber niemals wahrhaben woUte, auch wenn er sie gelegent­
Uch andem gegenilber beklagte. Dodi leltete ihn bi~ zuletzt ein gera­
dezu unglaublicher Instinkt, ja, man m6chte in diesem Zusammen­
hang von dem oft zitierten sechsten Sinn sprech,en. Ein personliches 
Er!ebcls mag dies lllustrieren: !ch batte einen Pilz gelunden, des.sen Be­
stlmmang mir Schwier!gkeiten bereitete. Es war bei Petr a ks letztem 
oder vorletztem Besuch im Wiener Naturhistorischen Museum, wenige 
Monate vor seinem Tod. Mehr, um ihm meine Wertschatzung zu zeigen, 
ab im Glauben au.! eine belricdigendc Uisung meines Problems be­
sch.rieb lch ihm dle wichtigsten Merkmale des Pilzes, w ic ich sic im 
Mikroskop gesehen halte. Er ver langte, das Material zu seh.cn. Aber 
anstatt die Augen daraut zu richten, nahm er das Astchen mit dem 
PUz in eine Hand, wahrend er mit der an<leren leicht darilber strich. 
Dann nannte er mtr einen Namen. lcb QberprOfte seine Bestimmung 
anhand der Llteratur: an der Richtigkeit konnte keln Zweifel bestehen. 
Man mag da.s a ls Zufall bezeichnen. Aber letzten Endes ist auch jede 
Begabung eines Menschen, die ihn ilber den Durchschnitt erhebt, zu­
!allig. IJnd eine solche Begabung weit iiber dem Durchschnitt war 
Franz Petr a k als Mykologen zwei!ellos zu eigen. 

Es war dem Autor dieser Zeilen unmoglich, in der kurzen Zeit 
seit dem Tode Franz P etr a ks eine vollstiindige Liste seiner Publika­
tionen zusamm,enzustcllen. Dennoch isl es beabsichtigl, eine dcrartige 
L iste %Um eheslmogUchen Zeitpunkt zu veroffentllchen. Nach brie!­
lichcr Mitteilung an den Verleger der ,.Sydowia1

\ Herrn Koi;nrncrzial­
rat Berger 1st a ullcrdem Mr. Gary J. Sam u e Is, Auckland, damit 
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beschaftlgt, ein Verze!chnis der von Petr a k behandelten. Pilze auszu­
arbeiten, da.a dem Leser das Elndrlngen in die Publikationen wesent­
lich erle1chtern wird. Die Samm!ungen be.tinden s!ch in. vollig unge­
ordnetem Zustand und werden wahrschelnlich auch in den n iicb.sten 
Jahr.en noch n icht allgemeln zugiinglich ae!n, doch wlrd der,eit an der 
Aufnahme der Bestande an der Botanlschen Abtellung des Natur­
hlstomch.en Museums In Wien s\\\rulig gear'ocl\et. 

L\tt\ta\UT 

Pe. l r n "2 F. (194.7): Uber Colloslroma n. gen. und andere zu Dllkomyr.cte.n 
gcMrlge Gattungea dor Sphaeropsldeen. - Sydow!a 1: 104-107. 

Tb o Is sen, F., und Fl. Sydow (1910): Die Dothldealos. Krlllach-systernn­
tische Orlg!naluntonucbungen. - Ann, Myc:oL 13: t41l-7t6. 
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SYDOWIA 
ANNALES MYCOLOGICI 

Editi in notitiam Scicntiae Mycologicae Un.ivcrsalis 
Series TI 

Vol. XXVI 1972 N r. 1-6 

Notas sobro Uredinalos Chilcnos 
P or Edgar Oehrens B. y Susnn.:i GonzAlez. M. (1). 

Bajo este Utulo presentamos novedades sobre dlversos hongos ure­
d.inales colectados durante los ·ultimas aii..os entre las provincia.s de 
Coquimbo a Chlloe. 

Los polvillos que se describen ban side ya anteriomente mencio­
nados para Chile. Varios de ,HJos, especia!mente aquellos que podrian 
coruiderarse como aut6ctonos (por haber sido descritos sobre material 
chileno), han sido corrientemente analizados en :!orma incornplela1 

sobre material ya viejo. Esto ha impcdido muchas veces describir 
carttcteristicu.s fugnces, cuales son el color de soros y sus respecttvas 
esporas; o se ban omitido frcquente- pero involuntariamente sintomas 
secundarlos que ellos causan en las plantas parasitadas. AdcmAs de 
corregir estos apectos, homos fralado de establecer, basados en antece­
dentes bibliogra.ficos, las sinonimias de diversos uredinales, su distTi­
buci6n geograiica denlro de Chile y el espectro de hospederos que 
a.qui present.an. S6lo en aquellos casos en que se trate de uredinales 
muy conocidos o agricolament.e muy importantes, nos hemos lizo;tado 
a indicar solament.e el hosp~o. y la localidad y Jecha de colecta, 
prcscindlcndo de la descripci6n de sintomas y slgnos de] pat6geno. 

Para la identilicacl6n de los hospederos bemos debido recurrir, 
como en ocaslones anteriores, a la gentileza de los Profs. Sres. Hugo 
Oun c k e I L. (Santiago) y Mario Ric a r d i S. (Concepci6n), adem6s 
de algunas identi!icaciones que nos ban efeetuado gen tilmente el 
D.r. Peter Wein b c r g er y el S r . HAns KI cm pa u de! lnstituto 
de Bolan.lea de la Universidad Austral. 

A objeto de facl!llar al leclor la ubicaci6n geogrifica de las locali­
dades donde hemos colectado material, se acompaiia una carla (~'ig. 43) 
donde se indlcan mediante nwneros correspondientes estas localidades. 

Las mlcrofotografias, las observaciones y las medldas de espor:is 

1) Inlf Agr6nome, Dr. agr., Profesor de Fitopa tologia y, Tecn6logo 
Medico, restectlvamcnte, del Inst.ituto de De!e.nsa de las Plants, Unlvcrsldad 
Austral de Chile, C....llla 567, Valdivia, Chile. 

1 Sydowia, Vol. XX.VI, .1172 



han sldo cfectuadas en preparaciones pennanentes en lacto!enol, tra­
tando siempre de ruinerlas, cunndo eato rue posible, con material fresco. 
Hab!tualmente se mldieron 20 esporas de cada tipo, salvo casos espe­
ciales que se indican. Pu.ra el caso de uredinaies aut6ctonos y pa!ses 
circunvecinos, indicamos antecedenteEr propordonados por otros autorcs. 

Material Colectado: 

I. A e cl di um bulb if a c i an• Neger sobre rarnillas de quintral 
del boldo, Phrygilanlhus helerophylltu (Ruiz et Pav.) Elchl., colecbido 
el 23. 1. 1970 en la ribera norte de! rio Bueno (46), al E del pucnte que 
cruza dicho rio en el camino longitudinal sur (HFV 851). 

Provoca tumores o agallas esferlcas, de color pardo-grisacco • 
pardo-rojizo, corchosas, rugosas, de hasta 2,5 cm de dinmctro y , por 
confluencia, pueden alcanzar hasta 11 cm de longltud, adquirlendo 
a.specto de chancros al dejar en algunos casos el Jeno al descublerto. 

Picnidios ubicados en la periferia de la agalla, exudando sus 
picniosporas coroo una masa de color pardo-anaranjado, pegajosa.; 
ticnen fonna de botella, inmersos en el par~nquimn, midiendo 228,8 
(162,4-.154,2) µ de profundidad y 174,9 (125,~39,5) 1• de di:lmetro. 
Picniospons hialinas, ovaladas, sujetas por conidi6foros a la pared 
lntema del espe.rmogonlo (Fig. 1). 

Ecidios ubicados lgualmenl<! en la perileria de la ngalla; cupuli­
!onnes, de color amarillo-anaranjado, de !tasta 2 mm de Jongitud. Se 
generan en forma centrltuga desde el centro de la ogalla. Una vez 
que ban vaciado SUS ecidiosporas, probablemente por causas climati­
cas (Uuvias), se desprenden de los tumores. El peridio sc desgar ra en 
su cxtrcmo, adqumendo en esc caso un color blanco-eremoso. ~lulas 
peridlales de forma poligonal a a lnrgada, mu o m.enos romboidales, 
estriadas en su parte interna, de color hialino, algunas vec~ con 
incius!ones de color amarillo-anaranjado, midlcndo 47,1 (40,5-58,9) X 
21,0 (18.-31,3) µ,. Ecidiosporas poligonales a ovaladas, finnmenle espi­
nulesccntes, con epispor!o hiallno y endoplaplasma de color amarillo­
anaranjado vivo, midiendo 33,7 (29,4----40,5) X 26,5 (22,1-33,1) µ (Figs. 
2, 3 y 4). Estaa medidas colnclden con las dada.s por D 1 e t e I y Ne g e r 
(1897, p. 356) quienes lndican para las ecidiosporas medidas entrc 
30-38 X 23--30 µ, sobre material colectado en las riberas de Jos 
rlos Bueno y Rahue. Su ubicaci6n geografica, abarca, por estos ante­
cedenles, s61o la parte sur de la provincia de Vald1via y el norte de 
la provincia de Osorno. 

2. C e1 e om e1 b a cc ha Ti dis (Lev.) Diet. et Neger sobrc ramillas 
de Bacchari8 T08maTinifolia Hook. et Arn. colectada.s por el Dr . Heinz 
But in en Ocoa (4), cerca de La Calera el 21. 7. 1967 (HFV 649). 

Ecidlos caeomoides caullcolos ubicados en grictas de la corteza, 
alargados, confluentes, de hasta 10 mm de longllud, de color amarillo-
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anarnnjado, provocando intensas hiperlrolias fusltormes de hasta 4,5 cm 
de longitud. EcidiO<lporas generalmente d e forma fusiforme-romboldal, 
verrueosas, de color amarillo palido. Algunas tlenen forma casl esferica 
o cil!ndrica, otras pocas se encuentran prolongadas en un latigo. Miden 
56,3 (37,~3,2) X 29,5 (16,6-37,4) µ. No •• encontraron olros estados 
en el material (Fig. 5). 

Los antecedentcs descrltos concuerdan con los dados por Le v e I I I e 
(1846, p. 269), D I et e 1 y Neg er (1897, p. 357) y Sydow (1924, 
p. 369) para esta esplclc. Fue determinada por L e v el 11 e como 
Uredo bacchnndis sobre una especle lndetermlnada de Bnccltam colec­
tada por Ber t e r o en Rancagua. Posteriormente, D l et e 1 y Neg er 
ubicaron esta especie en el genero Caeomn (sobre B. rosmarinifo!la), 
criterio que fue mantenldo por Sydow. Las medidas que lndican estos 
autores son 47-70 X 16-25 µ (Die t e 1 y Neg er, 1897) y 46-60 X 
16-25 µ (Sydow, 1924). Ni Jac k son (1932, p. 130-166) ni L i nd­
q u is t (1958, p . 1-79) menclonan esta forma en sus respectivas 
monogra.flas de uredlnales ocurrcntes en Baccharis. 

Nuestras medidas sobrepasan las de la literatura indicada tanto 
en el minimo como el maxlmo de la Jongitud, asimismo como el ancho 
maximo; el nncho mln.iroo concuerda con estos entecedentes. En gene­
ral, sin embargo, nuestras medldas estan dentro de los llmites indicados. 
Su distribuci6n geogra(lca ser!a desde la provlncia de Valparaiso hasta 
la de O"B.!ggins. 

3. C a e o m a e • p in o • a e Syd. sobre follaje de cipres de cor­
dillera, A,..trocedru, chileTtSis (D. Don) Florin et Boutelje, colectado 
por el Dr. Heinz Bu Ii n el 28. 9. 1968 en la ribera sur del rio Cnut!n, 
cerca de Curacautln (30) (l!FV 692) y posierlormente, en el mismo 
Jugar el 20. 10. 1969 (HFV 841). 

Ecidios hip6filos, de color blanco, pulverulentos cuando se abren, 
ampullosos cuando cerrados, midiendo 1,3 mm de largo y 0,8 mm de 
ancho los mas grandt!S; insertos en las ramlficaciones basales de Ins 
ramillas, provocando necrosis de los tejidos y e6CObas de brujas en las 
ramas afectadas. Ecidiosporas ovoides o esferlcas, hlalinas, con epis­
porio verrucoso y grueso (3,:.-5,0 1<), midiendo 26,8 (20,2--38,6) X 20,0 
(17,7-22,l) µ (Fig. 6). 

Esta espede rue determinada por S yd o w (1935, p. 367) sobre 
mat<>rial colcctado por R. Espinosa el 21. 10. 1934 en Valle del 
Renegade (prov. Ruble). Las caracteristlcas dadas por csle autor y las 
medidaa de las ecidiosporas (21--J3 X 16-21 µ), en general coincidcn 
con las nuestras. Estaria distribuldo desde la provincla de Ruble hasta 
CauUn. 

La presencia de helechos fBlechnum auriculatum var. hastatum 
(Kaull.) Looser) con uredosoros (pertenecientes problemente a Uredo 
blechn! Diet. et Neger) nos hizo presumir que se trataria de una roya 
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heteroica. Se colcctaron plantas de Blechnum que crecian en el mismo 
lugar de colecta de C. esplnosae, bajo las cipreses. Por dos veccs 
consecutivas se inocularon con ecldi.ospora.s1 obtcni~ndose un resultado 
negativo. 

4. M e I a m p • o r a e up ho r b i a e (Sch.ub.) Cast. sobre pich.oa. 
Ln prlmera menci6c de este uredinal para Chile la dlmos en 1962, 

en base a material colectado en Valdivia (HFV 431). Postcriormente 
(0 eh re n •, 1972) colectamos este uredinal en valle de Azapa (HFV 
821). En ambos casos el hospedero era Euphorbla peplus L. 

Posteriorcs colectos se detallan a continuaci6n: 

RFV Euphorbia Localidad (Provincial Fcd,o 

4 peplus L. Pio. Octay (0,orno) (48) 10. 3. 57*) 
577 falcaia L. Chan-Chan (Arauco ) (26) 30. 1.1. 67 
641 pepluJ L. Valdivia (Valdlvla) (39) 11. 3. 67 
709 peplus L. HulUinco (Chiloo) (52) 15. 12. 68 
832 Jalcata L. Chilllin (Ruble) (18) 28. 8. 69 
936 pephu L. R uaqui (Bio-Bio) (22) 23. ll. 70 

948 y 965 f alcata L. Sierra Bellavlsta (Colcbasua) (11) 26. ll. 70 
941 falcat.a L. Palmas Cocalan (O'Higgins) (10) 27. ll. 70 

•) = Detennino.da por MUJICA (1957, p. 106) como U1om11ces sp. 

Su dlstribuci6n geografica abarca desde la provincia de Tarapaca 
a Chiloe. 

5. P u c c l n i " al st r o e m e r I a e Syd, sabre hojas de Alstroemeria 
aurantiaca Don, colectado el 7. 12. 67 en las faldeos oriental es de la 
cordillera d1> Nahuelbuta a ± 700 m de altltud (HFV 656) y en la 
entrada dol Parquc Nacional Nahuelbuta (24) a ± 1.100 m e l 2. 4. 1970 
(HFV 876); y sabre hojas y tallos de A. «volu14 Ruiz et Pav. en la Sierra 
Bellavlsta (ll) cl 26. 11. 1970 (HFV 926). 

Teleutosoros preferentemente hip6fllos, a veces caulfcolos, de color 
negro-grls3ceo, cubiertos, compactos, confluentes, de 0,3 a 5,0 mm de 
Jongitud, agrupados sobre manchas de color pajizo. Tcleutosporas 
mazudas, con extremo generalmente truncado o redondeado, Je"cmente 
estranguladas en la septa. Membrana celular 1.lsa, de color pardo-rojizo, 
mils obscura en la celula superior , en cuyo extremo aumenta levemente 
de espesor; pedicelo corto de color pardo claro (Fig. 7). Sus medidas 
son las sigiuientes: 

HFV Especificacl6o 

4 

656 Tel.eutosporas 
Mesosporas 
Pedlcclo 

926 Telcutospora:!1 

N" de 
medldos Me d l d as (en fl) 

37 38,3 (31.2-49,9! X 21,0 (16.~27,0) 
20 31,I (24,9-37,4) X 18,4 (l 6,~22,9) 
8 20,4 (16,11--42.1) X 4,6 ( 3,3- 7,9) 

20 41,8 (35,o-47,8) X 22,1 (16.~26,9) 



Las caractarlstlcas indlcadas coinclden con las dadas por S yd ow 
(1904, p. 603) para esta especie, e.xceptuando que nuestras medidas son 
ligeramente mayores que las dadas por el (38-48 X 16-21). Las 
uredosporas que el indlca no fueron encontn.das, a pesar de que nuestra 
colecta en Sierra Bellavuta fue muy abundante y procedia de zona muy 
cercana al material por e l colectado (cordillera de San Fernando). Por 
no tener a nuestra dlsposlcl6n el tipo de Sy d ow, presumlmos que 
se pueda haber tornado como uredosporas a mesosporas, tal como las 
encontramos en el material colect,ido en Nahuelbuta (HFV 656); sobrc­
todo, el no espccifica la presencia de uredosoros, sino quc in.dies que 
las uredosporas se encontraban mezcladas con las telcutosporas (uredo­
sporis lmmixtis); el bospedero por Sydow indicado asimismo es 
A. nwoiuto, tal como nuestra colecta en Sierra Bellavista. 

Sobre este mismo hospedero ademas ba sido indicado por J a c k­
s on (1926), p. 1~5) en Termas de Chillan y sobre una especie de 
Alstroemeria indcterminada en &n Jose de Maipo. Su dlstribuci6n, 
por lo tan to, abarcaria desd.e la provincia de Santiago hasta Malleco. 

6. Pue c in i o or o u c" n" Diet. et Neger sobre So!4num valdi· 
vieme Dun., colectado por H. Gun ck e l el 4. !. 1947 en Terma.s de 
Tolhuaca (29) (HFV 914 "'- Herbarium Gunc:kel N" 16.572); el 22. 10. 1958 
en Los Molinos (38) (HFV 173); y el 18. 2. 1968 en Tennas Rio Blanco 
(31) (HFV 666). 

De ios especlmenes analizados, el primero presenla s6lo teleuto­
ros; cl segundo s6lo ecidios; y el tercero, tanto ecidios coma teleutosoros. 

Ecidios caullcolos y anfigenos, dislribuldos en forma aislada pero 
generalizada sobre el bospedero, de color amarillo- anaranjado, l eve­
mente cupulados, de O,S mm de di&metro. Ce.lu]as peridiales hialinas, 
verrucosas, poligonales. Ecidlosporas de color nmariilo-anoranjado 
p6.Udo, finamentc espinulescentes, esferkas, ovaladas u obovo!des (Figs. 
8 y 9). 

Teleutosoros anfigenos, especlo.lmenle hipofilos (HFV 914) o caull­
colos (HFV 666), pulvinifonnes, de color pardo-negruzco, distribul­
dos unilormemente sobre cl subslrato, rcdondos, de 0,3 a 1,0 mm de 
diametro. Teleulosporas eliplicas a oblongas, a veces clavuladas (HFV 
914), de extremo generalrnente redondeado, estranguladas en la septa. 
Membrana celular lisa, de color castaiio, levemenle engrosada en el 
extremo de la celula superior. Pedicelo h.ialino, muy largo, Jevemenle 
coloreado en el punt.o de inserci6n de la esJ)Ora (Fig. 10). En HFV 666 
se presentan teleutosporas anormales: unieelulares (mcsosporas), tri- y 
tetracelulares; estas ultimas con las celulas dispuestas en serie, o dos 
en la base y una e.n el extremo y vice-versa; con tabiques obllcuos, 
verticales u hocizontales, formando a menudo conjuntos asirnetricos, 
que las hacen semejantes a las teleulosporas de los gfoeros Triphrag-



mium Link y Sphaerophragmlum Magnus descrltos por C u mmins 
(1959, p. 119 y 121). 

Las medidas del material analizado son laJ siguientea: 

N"de 
HFV Especlficaci6n medidas Med Id a• Cen µ) 

173 Celulas peod. 1.2 30,2 (22,1-33,1) X 23,1 (IS,9-29,4) 
Ecidiosporas 20 20,8 (18,4-26,8) X 17,7 (14,7-20,2) 

668 ~ulas perld. 30 30,0 (25,0-41,6) X 21,9 (16,6-25,0) 
Ecidlosporas 30 21,5 (16,6-25.4) X 17,8 (16,2-20,8) 
Teleutosparas 

Untcelulares 7 33,4 (29,1--.'18,7) X 23,3 (18,7-27,0) 
Blcelula-res 3fl 39,7 (31,2---66,2) X 22,8 (19.-1,2) 
Trlcelul.ares 10 49.4 (43,7-58,7) X 26,0 (23,7-31,2) 
Tetra.,..lulores 4 53,7 (45,-.4) X 28,4 (22.9-'12.4) 

914 Telcutospora.s 25 39,8 (211.~.7) X 25,l [18,4-33,I) 

El ataque que provoca este uredinal en su hospedero es de tipo 
sistmico, ya que la totalidod de las partes afectadas estan cubierlas 
par las fructificaclones del bongo, produciendo, tal coma lo indican 
Di et e I y Neg e r (1898, p. 159) !(picas escobas de brujas, en las 
cuale, las ramas se elongan, adoptando una poslc16n vertical; las hojas 
terminales de estas ramas se de!orman y atrofian notablcmente. 

Las medldas de esporu indicadas par diversos autorcs para esta 
especie se indican a continuaci6n: 

Autoridad 

Dietel y Neger (1898, p. 159) 
Sydow (1904, p. 271) 
Lindquist (1948, p. 67 y 68) 

Ecidiosparas 

21-.'lOX l&-20 
21-30Xl&-20 
!6-24X l4-20 

Teleutosporas 

3-X20-28 
32-50 X 20-28 

Estas medidas coinciden en general con las dadas anterlormente, 
a excepclon de las ecldiosparas, las cuales ·coinciden solo con las medidas 
indicadu par L in d q u i s t. En el caso especifico de las teleutosparas 
bicelularcs, m1estras medidas son mayorea que las dadas en estos 
antecedentes. Nl.rigun autor indica presencla de mesosporas nJ de espo­
ras anormales, cual es el caso de HFV 666, Ha sido ademaa colectado 
par Arent sen (1948) en Carahue sabre s. valdivlen,,e, bogpedero 
que, adcmas de ml, babia sldo ya indicado coma substrata de cste 
uredinal par S y do w (1904), a l cual el agrega a S. CTI/Ptopodium. 
El tipa colectado par Neg e r procede de las .selvas subandinas del 
rlo Bio-Bio"; su distribuci6n geograllca, par lo tanto, abarcaria desdo 
la provincta de Bto-Bio hosta Valdivia. 
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7. Puccini 11 c" rt c • n 11 DC. sobre las siguientes cspecics de 
Ribe, (tase haploide} y Co,e:,: (fase dicari6tica): 

Hospedero 

Ribea mageUanicun1 Poir. 

R. valdivianum Ph. 

R. punctatum Rulz el Pav.') 
Carer a cutata Boot 
C.. andeF1on.it Boot 
C. danolnU Boot 
C. fuacula D'UTV. var. 

c!u1en!4 Ktlkcnlhnl 

HFV Localidad (P,:ovlncla) 

618 Lago Qulllaima (Coutln) (36) 
712 HuWlnco (Chilo6) (52) 
722 Tarahu!n (Clllloe) (54) 
BOO Vnldlvla (Valdivia) (39) 
915 Valdlvfa (Valdivia) (39) 
916 Valdlvla (Valdivia) (39) 
860 Cord. Polada (Vnldlvfa) (44) 
720 Tarahulo (CbUoe) (54) 
863 Cord. Pclada (Valdivia) (44) 
864 Cord. Pclada (Valdivia) (44) 

Fedtn 

13. 1. 67 
5. 12. 68 
8. 12. 08 
4. 11. 68 

12. 11. 70 
12. 11. 70 
13. 3. 70 
a. 12. 68 

15. 3. 70 
15. 3. 70 

•) = Planta procedente de Altos de VUches (Taka), co1ectada por 
H. K 1 em pa u en 1068 y cultivada en cl Jardin Botanico de la Univ. Auatral. 

La tase haploide genera Areas deprimidas en las hojas atacada, 
de Rib••, de hasta 5 mm de diAmetro. Picnidios an!igenos, de color 
negro, Jnmersos, globoldes, sobre manchas de color anaranjado. Ecldios 
preferentemete hip6filos, o caulicolos, agrupados, cupulados, con 
peridlo de color anaranjado pajizo, ampullosos en conjunto. Celulas 
peridialcs romboidales o cuadrangulares, .fuertemente eslriadas en ru 
episporio, con una n cua.tro inclusiones de color a.naranjado C!D su 
interior, midiend o (HFV 696) 36,1 (29,4-44,3) x 26,1 (20,2-33,1) \L 
Ecldiospora, Ugeramente ovaladas, poligonales, alguna, redondeadas, 
de color amarillo pilldo, midiendo 22,5 (18,4-25,8) X 18,8 (16,&-22,1) µ. 
Tanto las medidas de celulas perldiales como de ecidiosporas coinciden 
con las dadas por Ga um a n n (1959, p. 637) para Puccinia ribesU.­
pendulae liasler, la cual, scgun J erst ad (1962, p. 139) forma parte 
de la e,q,ecie colectiva P. c11ridna DC. (Figs. 11 y 12). 

La fase dicari6tica forma uredosoros elipsoldes a alargados, anf!gc­
genos, de color pardo-rojizo, pulverulentos, de buta 2 mm de longitud. 
Uredosporas ovaladas, elipsoldes o esfericas, algunu cillndncas e in· 
clll!O trlangulares, con 4 poros germlnativos ecuatoriales, membrana 
espinuJes·cente de color pardo-amarlllento; pedicelo hiallno, fragil. 
Teleutosoros epllilos, corrlentemente ubicados en tejldos ya nccro­
sados, semejani.es a los uredosoros, pero mas obscuros. Teleutosporas 
clavuladas, alguna, cillndricas, estranguladas en la septa. Membrana 
de color pardo-anaranjado, mas obscura en la celula superior; en el 
extremo de dlcha celula es tambien maniliestamente mas gruesa; pedl­
celo hialino, pardo claro en el punto de inserc16n de la espora, cuyo 
largo alcanza "1 de esta. Las medldas de uredo- y teleut.osporas (Figs. 
13 y 14) son las siguientcs: 



HFV Ca.rex 

720 andersonil Boot 
860 acutata. Bout 

863 darwlnll Boot 

864 furcu!a D'Urv. 
var. diste-ntti 
K\lk. 

N"de 
Especi!lcact6n medld:is M e d I d a s (en µ) 

Urcdosporas 
Urcdosporas 
Teleutospons 
Uredosporas 
Telcutospores 

20 28,5(23,9-40,S) X 2l,B(18,4--2o.5) 
20 28,2(24,&-34.2)X21,3(19,1-23,9) 
20 55,4(44,2-64,4) X 17,8(12,9-22,1) 
20 28, 7(23,9- 36,8) X 22.9(18,4-25,8) 

Unlcelula.tes 8 
BlceluJares 20 
Tricel ulare l 
Longltud pedlcclo l I 

Uredosporas 20 

37,7(33,1----43,J) X 12,0(ll.0-16.6) 
48,8(33.1---08,1) X 19,3(l3,G--23,9) 
ll0,7 X22.1 
23,1(11,~9.7) 
31,2(27 ,6-'10.5) X 23,9(18,9-27 ,6) 

P. caricina es, de acucrdo con Lindquist (1900) sin6nimo de 
P. ca,icis-h.aematotth.11nchae Diet, et Ncger, de P. antuccnsio Syd. y de 
P. carlcis-bracteosae Speg., todas lllll cualcs han ,ido indicadas para 
Chile sobre diversos hospederos (v er FI o r a F u n gos a C h i I e n a, 
1945, 1961 y 1967). Ademas de estos, ha sido mendonada por J 6 r­
s tad (1957, p. 47) sobre rubes tacarenm Ph. y (1950, p. 480) por el 
mismo autor aobrc CaTex d4rwinii en Aysen. Estarla djstrlbuido en 
Chile desde la provinc!a de Valdivia hasta Magallanes. 

8. P u c c in i a c a r t h am i (Hutzl.) Cda. sobrc cartamo (Carthamm 
tinctorius L.J colectado el 29. U . 1968 en Panimhida (17) (IIFV 699); 
el 17. J. 1969 en (3) Quillola (HFV 739), y el 30. J. 1969 en (39) V3ldivia 
(HFV 747). La primera de las muestras colectadas, proccdui de un 
cultivo industrial; las otrall dos de los campos experimental es de l a 
Univ. Cal de Valparaiso (Hda. La Palma) y de la Univ. Austral (Fdo. 
Vista Alegre). 

Uredosoros anf!genos, prelerentemcnte hip6tilos, pulveruleotos, de 
color castafio, redondos, de 0,5 hastn 2.0 mm de di5.mctro. Uredosporns 
esfcrlcas-globoides, casi l!sas, con mernbrana cclular de color pardo 
claro mas engrosada en el punto de inserci6n de la espora, mid.ieodo 
(BFV 699) 25,4 (22,1-28,7) X 25,0 (22,1-28,7) µ. 

Teleutosoros semejantes a los uredosoros, de color negro. Telcu­
tosporas elipsoldales, redondeadas en ambos extremos, casl sin estran­
gulaci6n en la septa, la cu.al, a veccs, se presenta en form.a ob\icua: 
membrana de color pardo-canela, de igual intensidad y espesor en toda 
la periferla de la espora. Pedlcelo hialino, corto, fragil, a veces lnserto 
la teralmente en la ce.lula inferior. Las teleutosporas (Fig. 15) mlden 
38,3 (29,4--46,0) X 28,7 (23,9-31,3) µ. 

Las medidas indicadas esU.n dent.co del rango establecido por 
Arthur (1962, p. 349) y Gii um a n n (1959, p . 1052--1054), siendo 



nuestras esporil.9 llger:unente mayores en tamaii.o que las medidas dadas 
por estos auto.res. 

Este polvillo con_stituye el principal problema titopatol6glco del 
cartamo, cultivo oleaglnoso que desde hace varios aiios se ha estado 
traiando de introducir a l pals. Constituye el unico caso de un uredinal 
que se trasmite a traves de la semilla. Probablemente, si se hubiesen 
tomado Ia.~ medidas recomendadas, cual es la desin!eccibn de la sernilla, 
ha.bria sido posible ovitar su entrada a Chile, dondc, de acue.rdo con 
el material colectado, se encuenlra distribuido desde la provincia de 
Valparaiso hasta la de Valdivia. 

9. Puc c i n. i a c i,. s ii · 1 a n c e o 1 a ti Schroet, sobre Cirsium lan· 
ceolatum Hill. Anteriormente (0 eh r e n s, 1961; p . 61) hablamos ya 
determinado csta especie en base a una identilicaci6n e!ectuada por 
Mu JI ca (1961, p. 6-7). A continuaci6n indicamos nuevas colcctM de 
este uredinal: 

HFV Loeoltdad (Provlncm) 

153 Valdivia (Valdlvio.) (39) 
171 Valdivia (Valdivia) (39) 
245 Valdivia (Valdivia) (39) 
570 Carnmavida (Arauco) (23) 
682 Termas Rio BlanCQ (Malleco) (31) 
719 Ra.hue (CWJoc) (SS) 

Altoo VU<.f\cs (Tolea) (H) 

Fache 

12. 10. 58 
22. 10. 58 
22. 6. 59 
20. 11. 66 
18. 2. G8 
6. 12. 68 

25. l l. 70 

Uredosoros prcfercnlemente eplli los, redondos, de 0,5 a 1,0 mm 
de dt{tm<?tro, de color castaiio. Uredosporas ovaladas o es!ertcas; mem­
brana do color parl!o-amarlllento, espinulescente, con 3 a 4 poros ger­
mlnnativos ecuatoriales, mld.iendo (ID'V 570) 32,9 (29,4-36,8) X 25,9 
(22,8-33,1) µ.. 

Teleutosoros semejantes a los uredosoros, de color pardo-negruz.co 
Teleutospor>s de forma variable, generalmente ovalodas con cxtremos 
rcdondeados, algunas clllndricas, con membrana de color castailo y de 
espesor uni!o.rme en todn su perUeria, finamente verrucosas, sin estran­
gulaci6n en la septa; pedicelo hialino, fr~gil y cor to (Flgs. 16 y 17). Las 
teleutosporas miden (JIFV 570) 40,6 (33,1,-53,4) X 25,6 (18,4-31,3) p.. 
Las medidas indlcadas por otros autores para uredo- y leleutosporas de 
csta especie son las siguientes (en JI): 

Autortdod 

Arthur (1962, p. 347) 
GHwnann (1959, p. 1069) 
MuJica (1961, p. e-7) ' ) 

Uredosporas 

27--35 X23-29 
29--34X21--30 
30,9(27,e-35,9) 

X 24,8(]9,3--27 ,6) 

•) = Material correspond1ente a HFV 158. 

Tcleutosporas 

32-46 X 20-29 
34-46 X 20-29 
36.6(34,5-42,8) 

X23,4(19,3--26,2) 



Estas medidas colnciden con las cncontradas, debiendose fndicar 
que el largo mm.mo de las teleutosporas, corresponde a una de lorma 
ciUndrica y alargada, la cual constituye una excepci6n. Sl descartamos 
esta medlda (53,4 µ), el largo maximo corresponderA a 44,9 ,~ cl cual 
esta mucho mas de acuerdo con las med!das lndlcadas por los autores 
antcriormente citados. 

La dlstrlbuci6n geografica de este uredinnl abarca dcsde la pro­
vlncia de Talca hasta la de Chi!oe. 

10. Puccini a dist en ta Jacks. et Holw. sobre Geranium ,otund!­
folium L. colectado en Los Lagos (40) el 22. 3. 1970 (ID'V 865). 

Uredosoros de color castado obscuro, anfigenos y caulicolos, de 
hasta 1,0 mm de di6metro. Uredosporas esfericll$ o ligeramente ova­
ladas, con episporio esplnulescente de color pardo-nnaranjedo claro, 
con 2 poros germinativos. Miden 26,9 (23,9-29,4) X 23,5 (22,1-25,8) I' · 

Teleutosoros pulverulentos, redondos, de color pardo negruzco, 
anf:igenos y caullcolos. Teleutosporas elipsoides, de extreme truncado 
o redondeado, l.i.sas, con mcmbrana de color pardo-castai'io, la cual mide 
en el 6pice 6,7 (4,~,5) µ y laleralmenle 2,8 (1,8--3,1) µ. Las teleuto­
sporas miden 40,3 (31,3-46,0) X 25,3 (23,~l,3) µ (Figs. 18 y 19). 

Esta especie fue descrita por J a c k son (1931, p. 357), cti!eren­
ciandose de P. callaquensi. Neger, la cual, scgun (L ind qui st 1948) 
tiene la membrana verrucosa; sus hospederos son G. core-core Steud. 
y G. commutatum var. ochsenii (Ph.) Reiche. Su distrlbuci6n geogra­
fica abarca desde la provincia de Valparaiso hast& la de Valdivia. 

11. Puccini a h cl i ant hi Schw. sobre hojas de maravilla o gira· 
sol (Heltanthu, annuu, L .) colectadas en Ovalle (2) en el Fdo. Anibal 
el 22. 3. 63 (HFV 516). La intens:i.dad de! ataque se puede considerar 
fuerte. 

Las uredosporas miden 27,2 (23,9-30,2) X 22,4 (20,2---25,8) ,, y l as 
teleutosporas 43,9 (38,6--49,7) X 26,5 (2.3,9-28,7) µ. mcdldss que coinci­
den con las dadas por Parmelee (1967, p. 2278) para malerinl de 
esta especle procedeote de Mexico y Guatemala. 

Vo I o s k y de He r n an d e z (1954, p. 96) incticaba la presencia 
del polvUJo de la maravilla entre las provlncias de O'Higgins y Cautln. 
La presente determlnaci6n permite ampliar su area geogrilica hacia 
el norte hasta la provincia de Coquimbo. 

12. Puc c I n i a hie Tac i I (Schum.) Mart. sobre h.oj 03 de Hieracium 
potagon!cum Cook. colectado en Termas de Rio Blanco (31) el 18. 2. 1968 
(FIFV 668). 

Uredosoros aniigenos, redondos, de color cast.a:fi.o, de hasla 0,5 mm 
de diAmetro, alcanzando los ubicados sobre el nervlo medio 1,0 mm 
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de longltud, siendo en ese caso ovalados. Uredosporas (Fig. 24) esfericas 
u ovaladas, con membrann cspinulescente de color pardo c}aro, con 
dos poros germinativos, midiendo 29,7 (27,9-32,0) X 26,0 (22,9-29,1) µ. 

Teleutosoroo preferentemente epl!ilos, redondos. de 0,3 a 0,5 mm 
de d.iametro, distribuldos al azar, igual que los uredosoros, sobre la 
lmilna foliar. Teleutosporas (Fig. 25) de forma variable, generalmente 
ovaladas, sin estrengulad6n en la septa; mcmbrn.;ia celular verrucosa 
de color castailo unifonne y de igual espesor en toda la perl!e.ria; 
pedlcelo corto, hialino. Las teleutosporas miden 33,l (28,3--41,6) X 22,2 
(20,~27,0) µ. 

Siguiendo el criteria establecido por G a u m a n n (1959, p. 1045) 

para este uredi.nal, P. hieracli constituirla una forma colecljva, dentro 
de la cual se incluirlan espcdes eomo P. corthomi, P. cichorii, P. cirsii­
lanceoloti, P. h11Pochoeridis, P. l"mpsanoe, P. tara:raci y P. hieracii, 
entre las lndicadas para Chile, con un gran numero de hospederos de 
dlver,os generos. P. hle<acii propiamente tal s6lo atacarla plantas del 
genero Hleraciu,n. Aplicando este criteria, se encont.raria en Chile 
(Mu i i ca y Ve r gara, 1945; p. 103---105) sobre H. andium !I H. 
cl,il.,..e, sin localidad presisa ind.icada. J erst ad (1956, p. 462) indica 
su parasitismo sobre H. antarcticum d'Urv. en Tierra del Fucgo, lo 
cuaJ permillrla cstablccer su dl&lribuci6n geograflca entre las provin­
clas de Malleco a Magallanes. 

Las caracter isticas indicadas al comienzo para nuestro material 
colnclden con las dadas por Arthu r (1962, p. 351) y Gau man n 
(1959, p. 1094) para csta cspccie. 

13. Puccini a men th a. e Pers. sobre M en.tha viridb Hort. colec­
tada eu Valdivia (39) el 7. 4. 1967 por la Srta. Susana Go n z al c z M. 
(HFV 644) y sobre .llf. citrata Ehrbach procedente de Termas de Palguln 
(3•) el 26. 2. 196.9 (HFV 758). 

Ambas colectas prcsentan s6lo uredosoros hip6lilos. Las uredospo­
ras presentes en HFV 644 mid.ieron 26,1 (20,8-33,3) X 22,0 (16,6-25,0) 
µ, medidas que son algo mayores que las lndicadas para esta especle 
por Art h u r (1962, p. 328) y Gau m an n (19~9, p. 1004). Ambos 
hospederos no estaban aun indlcados como substrato para esta especle 
en Chile. 

14. P ucci n £ a ob• cu 1 a Schroet. •obre Luztda chilensis Nees et 
Meyen colectada en el Parque Nacional Nahuelbuta (24) a 1.300 m de 
altitud el 3. 4. 1970 (HFV 877). 

Uredosoros anflgenos y caulJcolos, alorgados, rasgados longitudl­
nalmente, de color pardo, de hasta 3 mm de longitud, rodeados los 
caulleolos de un ha lo de color violaceo. Uredosporas ovaladas, de color 
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pardo clnro, eapinu lescentes, con 2 poros germinat ivos, midiendo 24.,l 
(21,3-29,4) X 18,7 (16,6-21,0) µ (Fig. 22). 

Teleutosoros escasos, caullcolos, desnudos, de color pardo obscuro, 
de 0,2 a 1,5 mm de longitud. Teleutosporas obovoides, llsas, estrangu­
ladas en la septa; membrana celular de color castano, mas obscure 
en la celula superior y mas grucsa en el extremo apical de dicha celula; 
pedicelo de color pardo claro, casi de! largo de la teleutospora. Se 
observaron y ruldieron teleulosporas (Fig. 23) nonnalea (bicelulares), 
mesosporas (unicelulares) e incluso una tricelular, siendo sus medidas 
las siguien!es: 

Teleutospo.ras 

Unil'Clulores 
Blcclularcs 
Trlcelulares 

N° de 
med.ida.s 

5 
20 

l 

Mcdldas (enµ) 

36,7 (31,3-4(,2) X 15,0 OZ.l - l9,5J 
46,9 (38,-8,DJ X 19,3 (15.5- 23,2) 
52,6 X 22,l 

Est.as medidas y caracteristicas coinciden en general con Laa dadas 
por Arthur (1962, p. 219) y Gil um an n (1959, p. 605) para esta 
especie, la cunl habla sido ya indicada por Diel el y Neg e r (1900, 
p. 3) para Concepci6n, en su eslado uredosp6rico sobre nueslro mismo 
hospedero. J er at ad (1957, p. 48) lo indlca sobre L. alopecuru• Desv. 
procedenle de Tierra del Fuego, seiialando ademas que constituye 
sin6nimo con P. luzulina H. Syd. ex Diel. indicando gue . El tipo de 
I'. luzulino fu6 colectado en el Estrecho de Magallanes y que EI a riot 
[1889, p. 177, como Uromyces iunci (Desm.) WinLJ lo lndlca presumible­
mente procedente de la isla Wollaston, cerca del cabo de Hornos". 

Por estos antccedentes, P. obscura esta di&tribuido en Chile desde 
la provincia de Concepcl6n hasta la de Magallanes. 

15. I' u c ci 11 i a p hit i pp ii Diet. et Neger sobre Osniorr1iiza chilen­
•is Hook. et Arn. 

Nucstro Herbario Fitopato16gico Valdivia (HFV) posee material 
de las siguienles localidades : 

HFV Localldad (Provindo) 

332 Monquelal (Valdiv1a) (47) 
612 ManquclaJ (Va.ldlvia) (47) 
546 Valdlvla (Valdivia) (39) 
1181 Parq. Nae. Nahuelbuta (MallecoJ (24) 
~88 Punahue (Valdivia) (42) 
655 Tcmuco (Caui.l.o) (32) 
679 Termas Rio Blanco (Malleeo) (3;) 
940 Altos Vilches (Talcs) (14) 
943 Las C,olas/Provoste (Maule) (13) 

12 

Fecha 

23. 2. 60 
12. 2. 63 
JI. 10. 66 
22. 12. 66 

4. 1. 67 
9. 12. 67 

18. 2. 68 
25. ]I. 70 
24. 11. 70 

Esporas 

l!- 11! 
n- m 
I 
1-n-m 
!I- ID 
n- m 
n- m 
n- m 
n-m 



Ecidios (HFV 546) hip6filos y caullcolos, de color amarillo-ana­
ranjado, produciendo hlpertroCias locales en los tallos; los folicolos 
dlspueslos en grupos en la cara inferior de las hojas. Cl,Julas peridiales 
de color verdoso palido, poligonales o romboidales, midiendo 41,6 
(33,3--49,9) X 28,7 (18,7--41,6) µ. Ecidiosporas oval.adas, algunas 
esfericas o piri!ormes, con episporio espinulescente, de color amarillo 
claro; miden 27,0 (25,0-31,2) X 23,1 (20,8-27,0) µ (Figs. 26 y 27). 

Uredosoros hip6filos, pulverulentos, de color pardo amarillento, 
redondos, do basta 1 mm de di.a.metro. Uredosporas ovaladas, plrifor­
mes o esf~ricas, membrana espinulescente, sin poros germinativos 
visibles, de color pardo-amarillento, midiendo (HFV 581) 31,0 (25,0-
33,3) X 24,1 (20,8-25,0) µ (Fig. 28). 

Teleutosoros semejantas a los u.redosoros, de color patdO-negruzco. 
Teloutosporas ovaladu.'l, estranguladas en la septa; membrana celular 
de color castafio, groseramenle verrucosa en hlleras, de igual espesor 
en toda la periferla celular; pedicelo corto, hlalino y frltgH. Las teleuto­
sporas (HFV 581) miden 34,9 (29,1-37,4) X 22,6 (16,&-29,1) ;,; una trlce­
lular midio 41,6 X 22,8 1, (Fig. 29). 

Los antecedentes de otros autorcs para csta especle son los sigu­
ent.es: 

Autorid.l<I Coll. perldiales Ecidiosporas Uredosporas Teleutosporas 

Dietel y Ncger 
(1897, p. $2) ! 7-30Xl3--20 ~30X22-27 2-Xlr.-23 

Sydow (1904, 
p . 398) 3()-40 X 18-29 17~X 14- 20 2-0X IB-26 2&-36 X 15-23 

Spegau.Jnl 
(1024, p. 3~) 18-25 X 18-20 

Jackson 
(1931, p. 488) 20-30X l 5-20 25-30X l9-21 32--38 X 20-23 

Parece exlstir una gran d iscrepancia entre estos antecedentes con 
nuestras medidas. Mujica (1961, p. 8), en material correspondiente a 
HFV 332, encol)tro que las uredo,,poras m.edlan 24,9 (19,8-27, 7) X 
20,0 (15,8-21, 7) µ y que las teleutosporu median 32,4 (29, 7-35,6) X 
20,3 (19,8-21,7) µ. Segun L i ndqu ist (1952, p. 222), P. philippl con­
slituyc sinonlmia con Aecidlum phi!ippii Speg. (tal cual lo indlca 
Sp e g a z z in i (1924), y con P. mundula Jacks. et Holw. Esta distri­
bulda desde Bollvia hast• Chlle y Argentina; abo.rcando en nuestro 
pais desde las provincias de Maule y Talca por el norte haste Magalla­
nes por el Sur. 

16. Puccini a p i p t o ch a e ti Diet. et Neger sobre Piptochaetium 
montevidenae (Spr.) Parodi coleelado en los contra!uertes orientales 
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de la cordillera de Nahuelbuta, cerca de Angol (25), a ± 300 m de 
altltud c l 2, 4. 1970 (HFV 879); y sobre P. ot>atum rrrln. ct Rupr.) E. 
De.sv. colectado en Bulnc., (19) el 28. 11 . 1070 (HFV 932). 

Ambas colect&s s6lo prcsentan u.redosoros, los cuales son f olicolOdl, 
de color pardo-canela, ovalados, de basta 1 mm de longitud. Uredo~ 
porns de color pardo claro, esplnulescentes, con 3 a 4 poros germlnatlvos, 
midiendo en HFV 879: 22,1 (18,4-27,6) X 18,9 (17,3-20,2) µ; y en 
HFV 932: 21,4 (20,2-23,9) X 18,7 (17,7-20,2) µ (Fig. 30). 

Las medidas dadas para uredospor118 por D I e tel y N e g er 
(1900, p. 3) y Cum ml n s (1956, p. 41) son respectivamentc de 18-24 X 
17-20 µ y de 18-24 X 16-20 /4 las cuales, en general colnclden con 
nuestras medicion es. Los primeros autores indicaron esta especie sobrc 
Piptochaet!um sp., colectado cerca de Concepcion. En su descripcil>n 
indican que encontraron muy pocas teleutosporas, Jo cual se confirma 
con nuestras colectas. Por estos pocos antecedl!'Dtes, su dlslribuci6n 
geografica abarcarla una zona muy limitada por las proviacias de 
Concepci6n y Nuble, hasta Malleco. 

17. Puccini a pol ygon i- a mp h i b ii Pers . .sobre Polygonum 
persicaria L. colectado en Valdivia (39) el ll. 2. 1970 (HFV 853); y sobre 
P. hydropipe,-oides Midnc. var. colectado en Chanco (lti) el 24. 11. 1970 
(HFV 944). 

Ambas coloctas 8610 presentan u.redosoros anffgenos, de color 
canela, rcdondos, de hastn 0,5 mm de d.iametro, sin halo rodeando al 
soro. Uredosporas ovaladas, esplnulescentes, las cualos miden en HFV 
853: 24,0 (22,1-27,6) X 19,9 (18,4-22,1) 1•; y en HFV 944: 24,9 (20,2-
29,4) X 20,1 (18,4-22,1) µ. 

Esle bongo fue descrito para Chile por primera vez por Sp e g a z -
z in i (1910, p. 21) en material colectado en Valdivia. Roclentemente1 

lo hemos (0 e h r e n s, 1972) colectado en A2apa sobrc estc mi.smo 
hospedero, con la U.nica vn.nante que el material nortino presenlaba 
un halo de color verde claro alrededor de los urcdosoros. 

Esta distrlbtddo desde la provincla de Ta rapaca hasta la de Val­
divia. 

10. P uc c In i a H d If o r m Is West. sobre pasto o voillo (D<lctyll• 
gl omerata L.). Hemos colectado material d e las siguientes localidadcs: 

HFV Localidnd (Provincial 

566 Valdivia (Valdfvfa) (39) 
620 Antumalal (Cautln) (33) 
617 Mal.alhuo (Valdivia) (37) 
602 Paillaco (Valdivia) Ci5) 
WI Tarahuln (ChUoe) (54) 
733 Aniol (Malleco) (25) 
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Fecha 

25. 11. 66 
13. I, 61 
21. I. 61 

2. 2. 67 
8. 12. 6D 
7. L. 69 



Haota ahora s6lo se ha podido obseTVar e l ataquc de esle uredinal 
en su estado uredosp6rico, cubriendo hojas (t.anto ] Ami.nus como vainas) 
y el tallo floral con sus rruni!icaciones, El ataque es de varlada inten­
sidad y, junto con plantas intensamente atacadas, es posible observar 
en Jo mayor parte d.e Jos casos, plantas libres de infecci6n, lo cual indi­
carla que existen posibilldades de resistencia varietal. La presente 
ide.ntlficaci6n fue posible gracias a material (HFV 566) que se remili6 
al Prof. G. B. Cummi ns (Lafayette, U.S. A ) y al D r. H . Gj a e r urn 
(Vollebekk, Noruega), en raz6n de no e.ncontrar teleutosoros del bongo 
y a que los uredosoros no se presc.ntan corrientemente en forma de 
estrlas. LI n d qui s t (1967) ind.lea que P. sttfiformis . desde dos afios n 
esta p arte" astaria atacando el pasto ovillo en Argentina, lo cual hacc 
suponer una aparici6n simu1tanea en ambos palses. To 11 c n a a r e t 
al (1970, p. 52) ind.lean la presencia de esle polvillo sobre esta forrajera 
en las provincias de Santiago, 'Ruble y Cautin; con nuestra colecta en 
Chlloe (RFN 723) estaria distribuldo desde la provlncla de Santiago 
hasta la de Chiloe. 

19. Puccinia unclnia r u.m Diet. et Neger sobre hojas de 
Unc!nie p h!eoides (Cav.) Pers. colecladas en Termas Palguln (34) el 
I. 3. 1969 (HFV 760). 

Uredosoros anJigenos, preferentemente hlp6tllos, ovalados, de 0,5 
a 1,0 mm de longitud, de color pardo-canela. Uredosporas eslericas 
o Ugeramente ovaladas, con rnembrana espinulcscente d.e color cast.afio 
amo.rillcnto, con 3 a 4 poros germinat.ivos ecuatorialest midiendo 27,1 
(23,9-29,4) X 23,4 (22,1-25,4) µ (Fig. 31). 

Teleutosoros semejantes a Jos uredosoros, desnudos, de color pardo 
obscuro, casi negro. Teleutosporas clavuladas o cillndricas, levementc 
estrangu1a<las en la septa, de e><tremo generalmente redondcado, otros 
veces trnncado o papilado. Membrana celular Jisa de color caslailo, 
miis obscura en Ja celula superlor, en cu.yo Apice aumcnta notoriamente 
de espesor, midiendo en esa zono 7,2 (4,4-ll,O) µ. Las telcutosporas 
mlden 49,2 (36,8-62,6) X 15,l (11,0-20,2) µ. Eslhn sujetas por un 
pedicelo de color castai\o claro, casi de! largo de la espora, cuyn longitud 
es de 35,8 (25,8--47,8) , ~ Se presentan aslmismo mesosporas entre­
mezcladas con las teleutosporas, las cuales mlden (promedio de 4 
mediciones) 42,7 (40,5--49,7) X U,3 (10,3-12,9) µ (Fi.g. 32). 

Diet e I y Neg er (1897, p. 351) describieron "8\a espccie sobre 
este bospcdero y sobre U. trichocarpa C. A. Mey., ambos colectados en 
Conccpci6n. Posteriormcnte, Sp e g a z z i n i (1910, p. 21) indico la 
presencla de esta especie sobre U. erinacea (Cav.) Pers., colectado 
aslmlsmo en Concepci6n y en la bahla de Corral. A cont inuacl6n indi­
camos las medidas dadas por estos invest!gadores y por S y do w (1904, 
p. 691) para las espora.s de esta especie (en ul· 
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Au tori dad 

Dietel y Neger 
Sydow 
Spegazzlni 

Urcdosporas Teleutosporos (pared apical) 

26-37X22-25 38-l>OXH,-2.5 
2:;.....37 X21-25 3-0 x 16-25 (has ta 8 µ) 

18-20 (dlAm.) 40--,'!0X l:l--18 

Los an\ecedentes dados por estos autores y sus medldas, en general 
coinciden con los nuestros, o excepci6n de que no indican la presencia 
de mesosporas. 

Su distribucl6o geografka abarca desde la provincia de Concepcion 
hasta la de Valdivia. 

20. Ure do mace 11 a J acks. et Holw. sobre Juncu., dombeyanu., 
J . Gay ex Laharpe colectado en Manquelaf (47), a orillas de! rlo 
Remehue el 11. 2. 1963 (HFV 511). 

Uredosporas ovalados, de color pardo anaranjado, espinulescentes, 
con dos poros germinativos ecuatorlales, mldiendo 28,6 (24,9-33,3) X 
22.8 (18,7-24,9) ,u. 

Segun Jackson (1925, p. 150), esla especie sc diferencia de los 
otros uredinales que atacan a especies de Juncw, por el mayor tamailo 
de sus uredosporas, las cuales roiden 28-34 X 19-22 !'• las que en 
general, conjunlamente con otras caracte.risticas coinciden con cl mate­
rial colectndo. Jackson colect6 esta especie sobre ouestro mismo hospe­
dero, en PanimAvid:i. Sin embargo, no podcmos considerar csltl afirma­
ci6n coma absolula, ya que otros autores indican uredln.ales sobre 
Juncus que tienen estas medidas, como ser: 

Urcdlnal 

Puccinfa UttoraHs Rostr. 

Mcdldas de 
uredosporas 

1$-22X 14--21 
lll-28X 12-20 

Uredo June\ Str. 22-25 ((/)) 
Uromvce• Junci (Desm.) Tul. 15-22Xl4-21 

U. ;uncf...cffusi Syd. 
U. juncinus 'Ibuem. 
U. occuhus Llndq. 
U. 1Uphli (Burr.) llrlh. 

l !>---28 X 14-21 
18-29 X l4--24 
23--35X 13-22 
25-38X 16-25 
l!'>-2:IX 13-19 
1$-27X l3-21 

Auloridod 

Arthur (1962, p. 216) 
Giiumann (1059, p. 603) 
Spegazzinl (1887, p. 183) 
Arlhur (1962, p. 217) 
G:lumann (1959, p. 2.53) 
Arlbur (1962, p. 217) 
G~umann (1950, p. 2.54) 
Llndqut&t (1951. p. 222-223) 
Arthur (1062, p. 218) 
Giumann (lD59, p. 255) 

Si comparamos estas medidas entre si, podemos establecer que hay 
notables di:ferenc.ias en tamafto, para una misr;na especie1 entre las 
indicadas por Arthur (1962) y G li um an n (1959). Ade.mas, tan Lo 
U,-omyces ;uncinus· Thucm. come U. occultus Lindq. tienen uredosporas 
de tamailo semejante a nuesl:ro material y a l descrlto por Jack• on. 
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Por carecer por el momento de materia..1 comparativo, mantencmos, sin 
embargo, la e11pccic LJ,edo macella. Su d istribuci6n cstarla comprendida 
entre la provlncia de Linares y la de Valdivia. 

21. Uromyces al,troemeriae (Diet.) P. Henn. sobre AZ..troemeria au,an­
tiaca Don. 

Antcdormente (0 ch r c n s, 1961; p. 63) hablamos indicado la 
presencla de cste uredinal sobre AZ..lroemeria sp., sin hacer mayor 
comentario en cuanto a las caracterlsticas del hongo. Con la presente 
ampllamos mayorea antecedentes en razon de baber podido ubkar la 
fase \eleutosp6rlca de este bongo. Las colect .. efectuadas se lnclican a 
continuaci6n: 

HFV Loc-alldad (Provlnclo) 

114 Valdivia (Valdivia) (39) 
121 Valdivia (Valdivia) (39) 
200 Val<livla (Valdivia) (39) 
501 Valdivia (Valdivia) (89) 
218 Los Molinas (Valdivia) (38) 
883 CUesta Lastarda (cauUn) (32') 
854 Cayumapu (Valdivia) (38? 
9-05 [ala Teja (Valdl'vla) (39) 

Fed>a 

10. 4.. 58 
3. 5. 58 

23. I. 59 
23. I. 63 
23. 3. 59 

4.. 4. 70 
19. 2. 70 
6, 4. 70') 

•) = ..4lstroemeriB sp., cultlvada en el Jardin Botinico de la Unlversfdad 
Asutral; introdoctdll all! por Haru; KI em pa u desde Empedrado (Maule). 

Ured.osoros hip6!ilos, bujo maochas clor6ticas; tambien caulicolos, 
de color pardo-amarillento, redondos u ovalados, de hasta l mm de 
longilud. Urcdosporas (J,'ig. 33) esiericas, espinulcscentes, de color ama­
rillo-cremoso a anaranjado vivo. Sus med.idas son las sigulentes: 31,3 
(24,9-37,4) X 28,8 (24,9-31,2) µ para HFV 501; y 26,0 (25,7-31,3) X 
25,7 (23,9-29,(J 1, para HFV 854. 

Teleutosoros caul!eolos, a veces agrupados, cubiertos, gr!scs, ova­
Jados a alargados, de basta l mm de Jongitud. Tcleutosporas obovadas 

a plrilonnes, tTuncadas en el Apice; membrana celular de color pardo 
-rojizo, muy engrosado en cl extrema apical. Pedicclo corto de t'Olor 
anaranjado; nwnerosos para!isos entre las teleutosporas. Tutas (Fig. 
34) miden 30,1 (27,S-40,5) X 20,2 (16,6-22,1) µ.. S6lo ban &ido encon· 
tradas en HFV 854. 

Si compa.ramos nuestras mcdidas con las indicadas por Sy do w 
(1910, p. 265) para esta especie, nuestras uredosporas lienen la len­
dencls a ser mas csferieas y sus medldas a lgo mayores; las teleuto­
sporas son llgeratnente m~s angostas. 

Al cansiderar a Ureclo alstf"oemeTia.e Syd. t.'Omo sln6nimo, el espec­
tro de hospedaros en Chile serlan las siguentes cspccios de Alltroe-
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mcria: A . aurantiaca Don (Sydow, 1910, p. 265); A. liglu L. (Sydow, 
1910; p. 265 y 1928, p. IOI); y A. revolula Ruiz et Pav. (DI e I e I y 
Neg er, 1898; p. 162), estando distribuldo entre I.as provincias de 
Concepcion a Valdivia. 

22. Ur o m II c e • c es I ri Mont. sobre hojas de Cestrum pargui 
L 'Her . 

Tenemos material de las slguien\es Jocalidades: 

HFV Localidad (Provincial Fcdla Observa.eiones 

688 Fray Jorge (Coqulmbo) (I) 15. 7. (l8 

522 Sonllngo (Santiago) (5) 10. II. 51 leg .. T. Arttr:as 
261 Mellpillo (Stmllago) (7) 4 . C9 leg. C. Vergara 
640 Las Vertlonles (Sontlago) (5) 17. 6. 62 leg. F. Mujica 
866 Lai, Aculeo (Santiago) CO) 6. 3. 70 
627 Buln (Sanllaio> (8) 14. 6. 59 leg. F. Mujica 
958 San SebasUm (San!Jago) (6) 22. 2. 71 
942 Palmas Coca.Ian (O'Higgins) (10) 27. JI . 70 
946 Pa,o Nevada (Talco) (15) 211. Jl. 70 
339 Ch!UAn (Ruble) (18) 24. 3. 60 
775 Cabrero (Concepct6n) (21) 7. I. 69 leg. N. Mcndoz.a 
912 CbJguayante (Concepci6n) (20) 29. G. 70 

Ecldios hip6llios agrupados baJo manchas clor6ricas levemente hl­
pertrofiadas, de color amarillo-anaranjado. Celulu peridia!es (Fig. 35) 
hiolinas, leve.mente estriadas en su parte int.e.rna, poligonalcs, alga 
alargadas, midiendo 41,1 (25,8-64,4) X 26,2 (14,7-38,6) "· Ecidiosporas 
(Fig. 36) obovoides, romboides u ovaladas, espinulesce;,les, con epis­
porio hialioo y endoplasma de color amariUo-anaranjodo, midiendo 
30,6 (22,1-36,8) X 22,9 (20,2-27,6) µ. 

Teleutosoros eplfilos, pulvi.nilormes, desnudos (cubiertos cuando 
nuevos), de color negro, de hasta 2 mm de diametro. Teleulosporas 
(Fig. 37) fumes, ovaladas, con membrana lisa y gruesa y una papila 
apical bien maniUesta; membrana de color pardo-rojizo obscuro, Lisa. 
Las tcleutosporas miden 25,7 (22,1-27,6) X 20,4 (18,4--22,8) µ,. Est6n 
sujetas al soro por un pedicelo h ialino, 3 a 4 veees la longitud de la 
espora, cuyo grosor es de 5,3 (3, 7-6,6) ,~ 

Las medidas anteriormente indicadas corresponden a HFV 688, 
colectado en Fray J orge. Material colcctado en San Sebastian (BFV 958) 
tiene las siguientes medidas (en µ.): 

Celulas peridial .. : 
Edd106poras: 
Teleutospo.ras: 
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45,1(35,~2.6) X 27,6(22,1-31,3) 
33,7(25,6-53,4) X 23,3(18,4-27,6) 
30,4(27,6-33,1) X 22,2(18,+-23.9) 



Sydow (1010, p . 29) indica para esta especie 26-35 X 21-28 µ 
para las ecidlosporas y 24-35 X 18-25 µ para las teleulosporas, m edi­
das que en general, coinciden con las nueslras. Su dislribucl6n geo­
grilica en Chile abarca desde la provincia de Coquimbo hasta la de 
Conccpcl6n. 

23. U r om V c e • J l e c t • n • Lagerh. sobre Trifolium repens L. 
colectado en Valdivia (39) el 16. 11. 1966 (HFV 548) y en Rapeco (49), 
en la provincia de Llanquihue el 27. 1. 1969 (HFV 742). 

Para Chile fue constalada la presencia de este uredinal por primera 
vez par Jackson (1931, p. 353) para Valdivia, localid ad en la cual, 
asi.mi.,;mo, ademas de Lli.f~n. la habiamos ind.icado para esta roya 
an \eriorm1111te (0 e h re n s, 1963; p. 53). Segun Jackson (1931) y 
J Br s t a d (1967) estaria ademas presentc en Argentina, Bolivia, Ecua­
dor y Urugua. Este u ltimo autor, indica que el trebol blanco estaria 
parasltado ademlls por U. Mfolii...,.epentis Llro, en Argentina, Brasil y 
Uruguay, especie que aun no se ha constatado su presencia en Chile. 

Los escasos antecedentes en Chile d e U. flectens, permiten ubi­
carlo gcograficamen.te s6lo e n la zona Sur, en Lre las provincias de 
Valdivia y Llanquihue. 

24. Ur o "' 1J c e • i u n ci (Desni.) Tul. sobre Juncus imbricatus La­
harpe var. chami.tsonis (Kunth) Buchenau, colectado en Quinchilca 
(41) el 22. 2. 1970 (HFV 867). 

S61o se encontr6 el estado uredosp6rico. Las uredosporas (Fig. 38) 
son ovaladas, de color pardo-amarillento, con episporio finamc,nte 
espinuJescenlc, con 2 poros germinativos ccuatori.ales; miden 22,2 (18,4-
23,9) X 18,1 (16,6-18,4) µ. Las medidas d ndas por A rL bur (1962) y 
Gau mo n n (1959) (ver Uredo macel la) coincide.n con las nuesrras. 
Segun anlecedentes de Dietel y Neg er (1897, p. 349), esta distri­
buido este uredinal desde la provincia d e Concepci6n hasta la de 
Valdivia. 

25. Ur om y c es minor Schroet. sobre Trifoliu,n f iliforme L. var. 
dublum Slbth. 

Ha sido colectado en las siguenles loca lidades y fcchas: 

HFV Loca)Jdad <Pro,1ncia) 

568 Valdlvia (Valdivia) (39) 
569 entre Contulmo y Puren (Arauco-Malleco) (27) 
572 Contulmo (Arauco) (27) 
592 'lal.a Teja (Valdlv!a) (S9) 
586 Punahue (Valdivia) (42) 

2• 

Fedia 

25. l l. 60 
I. 12. 60 
I. 12. 68 
4. 1. 67 
4. I. 67 

19 



HFV Localldad (Provlnc!a) 

590 enm Vlllilrrlca y Puc6n (CautlnJ (33) 
600 Curarrehue (C&utln) (35) 
601 Puesco (C&utln) (36) 
606 Chosh uenco (Valdlviaj (43) 
718 CUcao (Chlloe) (M) 
728 Tanohuln (Chlloe) (54) 
732 curacautin (CauUn) (30) 
736 Molln.a/La VeguiUa (Talca) (12) 
945 11.llos Vilches (Talca) (14) 

Fem a 

13. 1. 6'7 
13. 1. 67 
13. 1. 67 
27. 1. 67 
6. 12. 68 
6. 12. 68 

27. 12. 66 
12. 1. 60 
25. 11. 70 

Se diferencia estc U•omyces do otras especies que alacan a TTI· 
folium en que prescnta excluslvwnonte ecidio- y teleutosoros, sin 
prnvocar di.storciones ni hlpertrof1as en los 6rganos at.acados. 

Ecidios anifgenos, cupulados, de color amarillo-anaranjodo, agru­
pados o nislados, entremezclados con los leleutosoros. Ecidiosporas poli· 
gonales, a veces globoldes, finamcnle vcrrucosas, de color amarnlo 
palido (Figs. 39 y 40). 

Tcleutosoros principalmente hip6f!los, tard[amente desnudos, de 
color pardo obscure. Tcleutosporas (Fig. 41) globoides a elipsoides; 
mcmbrana li.sa con pequei\isimas verrucosidades en estrlas, de color 
castallo y de igual espc.sor en toda la periferla de la cspora, la cua! 
presenta una papila apical; pedicclo, corto, hialino y friigil. 

Las medidas de las esporas son las sigulentes {en µ): 

HFV Especiticac!6o 

568 Ecldlosporas: 
Toleutosporas: 

572 Ec.idlosporas: 
Tctleutosl)Oraa: 

601 F.cldlosporas: 
Tcleutosporas: 

Mcdlda s 

(no se mldleroo) 
21,3(18.6-24.0) X 20.9(14,6-20,8) 
18.2(16,6-24,9) X 16,4(12.6-20,8) 
20,4(16,6-24.9) X 16,11(14,6-18,7) 
li,9(14,6-20.8) X 15,0(12,6-16,6) 
21.1(16,6-24,9) X 16,11(14,6-18,7) 

Un u:redinal aparenlcmcnle scmejante (con ecldios y lclculosoros) 
!ue detcrminado por Diet c I y N cg er (1900, p. 14) y confirmado 
posterlormenlc por Jackson (1931, p. 356) sobre T. megalantlmm 
S teud. (= T. polymorphum Po!r.) y T. sp. en los .nndes valdivianos", y 
Papudo y Concepcl6n, respectivamente. A contlnuacl6n sc indlcan las 
medidu indicadas por estos autores para esta (U. trifolil-megalanthi 
(Diel. ct Neger) J acks. el Holw.) especlc y Las indlcadas por Arthur 
(1962, p. 304-306) y G ii um an n (1959, p. 350) para U. mhior Schroet. 
{enµ): 
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Ecldlosporas Teleutosporas 

triJolll-mepolonlhl 18-2SX 15-22 20-24 X l&--22 
(Dlet. et Neger) J. & H. 
mtnOT Schroet 15-21 X 13-17 JB--26 X 13-19 

H-18 X 10--14 15-28 X 11-19 

Autorldad 

Jod<son (1932) 
DieL y Neg. (1900) 
Arlhar (1962) 
GAumaon (1959) 

Nuestras med.ida, son maniiLestamente mas pequel'las, lanlo en 
las ecidio-- como en las tcleutosporas de U. megalanthi; concuerdan sin 
embargo, con las indicadas para U. minor, especie1 para la cual indica 
Arthur a nucstro hospedero como substrate. 

Sin embargo, hay que considerar la lndicac!6n de D i etc 1 y 
Neg er (1897, p. 350) en la cual dan para Chile a U. minor sobre 
Medlcago denticulata Willd. Esta referenda nos merece dudas por dos 
razones: l°) probablementc no se trate de M. denticulata (ya quc no 
esta lndicado como substrate para U. minor ni por Ar thur ni 
G ii um an n) y, 2°) indican estos autorcs que !ormarla hipertrofias 
fusilormes (.spindeJformige Anscbwellungen") en los peclolos de las 
hojas, Jo cual nunca pudlmos observar en nueslras 14 colectas. 

Por nuestros antecedentes, U. minor se encontrarla en Chile desde 
la provincla de Talca hasta Chiloe. 

26. U r om II c u rum i c i • (Schum.) Wint. sobre Rume.,: pu!cher L. 
colectado en Contulmo (27) el 1°. 12. 1966 (HFV 573); sobre R. conglo­
meratua L. colectado en Ancud (50) e l 4. 12. 1968 (HFV 706); y sobre 
R.. obtuslfolius L. en Cucao (51) .,1 6. 12. 1968. 

Ya hablamos descrite anteriorment" (0 eh re n s, 1963; p. 54), 
la presencia de este uredinal en Chile. Estas nuevas colectas permiten 
arnpliar su distrlbuci6n i:eogra:fica desde la provincia de Arauco hasta 
Chll~. 

27. 0 r om v c e 6 tr if o I ii (Hedw. !.) Lev. sobre Trifolium prateme 
L. colectado en Paillaco (45) el 23. l. 1970 (HFV 852). 

Anterlonnent<> ya hab!arnos menclonado la presencia de es\e uredl­
nal para Valdivia (0 eh re n s, 1961; p. 63). Ademas de "stas colectas 
(FV 208 y 226) tenemos material colectado por J . Ar Ii gas en Hospital 
(9) el 25. 9. 1951 (HFV 535). 

Uredosoros an!fgenos (preferenlemente hip6filos) y caullcolos, de 
0,3 mm de dl!unetro, de color castal'lo. Uredosporas (Fig. 42) es.fericas o 
ligeramente ovaladas, de color pardo claro, espinulescentes, con 5 porns 
germinatlvos muy nitidos, preferentemente ecualoriales; m.iden 24,6 
(20,2-29,4) X 22,0 (20,2-23,9) ,._ Coinclden .,,tas caracterlsticas con 
las dodas por Gau man n (1959, p. 345) y con Arthur (1962, p. 304) 
qulen.es dan, respectivarnente, las siguient.es medidas para uredosporas 

21 



de esta especie: 20-25 X 16-21 µ y 21-26 X 18-23 µ. Hasta la fecha 
no se ha podido ubicar teleutosoros de esta roya en Ch.ilc. 

Probablemente, la determinaci6n de Arent sen (1961, p. 121) 
para la provlncia de Bio-Bio debe corresponder a esta mlsma especie, 
la cual el determina como U. trifolii-faUens (Desm.) Arth., a pesar de 
que el (A rent sen, 1952; p. 182) lo ind.ica como tal para trebol rosado 
colectado en "Frutillar. La prcsencia de 5 poros germ!n11ttvos en las 
uredosporas es deci.siva para identilicar nucstras colectas con la cspccie 
al comienzo indlcada . Su dlslribuci6n geogrilfica, abarcaria desde la 
provincia de Santiago hasla la de Llanquihue. 

Resumen 

Se indican d iversos uredinales colectados entre las provincias de 
Coqwmbo a Chiloe. Much.as de 6llos (Aecidium bulblfaciens, Caeoma 
baccharidis, C. espinosae, Puccinia aistroe·meriae, P. araucana, P. di.tten­
t<>, P. phi!ippii, P. piptochaeti, P. unciniarum, Uredo macella, y Uroml}· 
ces cestri), han sido origi.nalmcnte descrltos para Chile, coostituyendo 
especie.s quc se podrian denominar aut6ctonas. Se ind.lean las carac­
leristicas slntoma- y etiol6gicas de estos polvillos, dandose medidas de 
celulas peddiales, ecidio-, uredo- y teleutosporas, fas cuales se comparan 
con antecedcnles p roporcionados por la lileratura. 

De acuerdo con las colecta.s e!ectuadas y antecedentes bilblio­
grilicas citados se establece el Area de distribuci6n y espectro de 
hospederos de estos uredinales en Chile. Se acompanan microfotogra­
fias y una carta geogrilica en la cual se indican los lugarcs de colecta. 

Summary 

Several rusts have been collected belween tbe Chilean provinces 
of Coquimbo and Chiloe. Many of them (Aecidium bulbi/aciens, Cacoma 
bacchaTidis., C. espinosae, Puccin.ia. alstToemeriae, P. al"aucana, P. 
:iistenta, P. pJUlipp-ii, P. piptochaeti, P. uncln.i4rum, UTedo muceU.a. and 
Uromvces cestri) have been originally described in Chile, and we could 
consider them as native species. Measurements are given from perldlal 
cells, ecidio-, uredo- and teliospores, which were compared with data 
p rovided by the literature. 

According to the collections and to the referred literature, the 
geographical distribution and host plants of the collected rusts are given. 
Microphotographies and a chart with the localities of collection are 
included. 

Zusammenfa ss ung 

In dem Gebiet zwischen den ch.ilenlschen Provinzeo von Coqwmbo 
und Chiloe wurden verschiedene Rostpilze gesammc!t. Unler ihnen 
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befinden sicb ei.o.ige (Aecidium bulbifaciens, Caeomo baccharidis, C. 
upinosae, Puccinia al&troemerioe, P. arauca.na, P. distenta, P. ph.ilippii, 
P. pipfocha.eti, P. uncinia.rum, Uredo macella und UTomyce3 cestri) 
welchc als cinheimi.schc, bzw. chileniscbe Arlen ruu,rkannt werden 
mUssen, do sie crstmels dort. gcsammelt und beschriebcn wurden. 

Die Symptomat.ologie und Atiologie der Rosie wlrd angegeben, 
auch die Malle von Peridienzcllen, Aecidio-, Uredo- und Teleutosporen 
werden angefOhrt. Diese MaOe wcrden mit den Angaben in der Litc­
ratur vergllchen. 

Auf Grund des gesammelten Materials und der Literalu.rllllgaben, 
wird die geographische Verbrcitung und das Wlrtsspektrum diescr Rost­
pilze in Chile bestimmt. M.ikroaufnahmen und eine Karte erlelchtern 
dem Leser die Aullindung der Unterscheidungsmerkmale der Pilze und 
Bestimmung der geograph.ischen Lage der Fundorte. 

Flgures 

Plate J 
Figs. 1-4 Aec!dlum bulbl/odens. - Flg. 1. Espermogonlos. - Fig. 2. Aecl­

dlo en !onnacl6n. - Fig. 3. Celulas perldiales. - FJg. 4. Ecldlosporas. 

Pl ate ll 
Fi ltS. 5-7 Fig. 5. Ca.eoma bo.ccha.ri(:Us, ecfdiosporas.. - Fig. 6. Caemo espl· 

nosae, ecldlospora!S. - Fi&:, 7. Puccinia a.l.strocmerlae, lcleutosporas. 

Plete m 
Figs. 8-10 Pucclnl4 aroucano (HFV 666) - Flg. 8. c.!Julru, pc.rldlalcs. -

Fla:. 9. Ec.ldlosporas. - Fig. 10. Teleutosporas. 

Plate IV 
Flgs. 11-15 Puccini<> carldna (HFV 696 y 860) Fig. 11 Celulas peridlales. -
Fig. 12. Ecldiosporas.. - Flg. 13. Uredosporo.s. - Fig. 14. Teleutosporas. 

Fl&. 15. Puccinia carthoml, toleutospora• (HFV 699). 

Plate V 
Figs. 16--21 Puccinla clrsil-lanceotafi (HFV 158) Fig. 16 Uredosporas. 
Fig. l7. Teleutosporas. - Pucclnla dia tenlo (HFV 865) - Fig. 18. Uredo­
•poras. - Fi&- 19. Telcut.osporas. - Puccinla heUanLM (HFV 516) - )' lg. 20 

Uredosporas. - Fig. 2l. Telcutosporas. 

P l ate VI 
Figs. 22-29 Puccinlo ob,cura (HFV 877) Flg. 22. Uredosporas. - Fig. 23 
Telcuf.osporas. Pucclnla hferacll (H.FV 668) - Fig. 24 Urcdosporas. - Fig. 25 
Teleutosporas. - Puccinla ph!Uppl (HFV 581 y 332) - Fig. 26. Celulas 
perldlalCH. - F lg. 27. Ecid.iosporas. - Fig. 28. Uredosporas. - Fig. 29. 

Teleu tosporas 

P l a te vn 
Flgs. 30-34 Puccb1la piplochoetl (HFV 879) - Fig. 30 Urcdosporas. -
Puccinia undnlarom (HFV 760) - Flg. 3l Uredosporas. - Flg. 32. Tcleuto­
sporu. - Urom11ces alstroemcrloc (HFV 854) - Fig. 33. Uredosporas. -

F.l.Q. 34. Teleulosporas. 

P l ate VIII 
Fig. 35-42 Urom~ces cestri (HFV 688) - Fig. 35 Celulas perldlales. - Fia. 38 
Ecldlosporas. - Fl&. 37. Teleutosporas. - Uromvce• ;und (HFV 867) Flg. 38 
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Uredosporas. - Urom11ce1 minor Fig. 39 Celllla.s peridlales. - Flg. 40. Ecl­
dlosporas. - Fig. 41 Teleutosporas. Uromvces tri/olll CRFV 952) - Fig. 4Z. 

Uredosporas. 

P l ate IX 
Fig. f3 Ublcaci6n geograftca. 
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Observations on Cerat-0cystis adiposa and tho conidial 
ontogeny of its imperfect stabe 

By V. Ramesh Bhat 

National Nutritional Laboratories Byderabad-7, India and K. Nat r aj an, 
Univeniity Botany Laboratory !.1adras·5. (ndia 

~'rom tomato fruits showing symptoms or rot, a fungus was iso· 
lated and the description is given below. 

Colonies fast growing in oat meal and malt extract agar media. 
brown in the beglning turning black with age. Perithccia superficial 
on agar media, black, base subglobose 394.6-493.5 X 2.11.5-282.0 11, 

clothed with septate hyphae like hairs, nedt long, black, up to 1480.0 11 
long and 22.4 µ wide, ostiolar byphae pre,ent, straight or some times 
inwardly curved, up to 168.0 µ long (Plate 1, E). Asci evanescent. 
Ascospores unicellular, hyaline, orange section shaped in side view, 
cyUndrical in face view, surrounded by a uniform, hyaline gelatinous 
sheath, side view dimensions 5.6- 7.0 X 3.5-4.2 I' with sheath (Text 
Fig. 1, H). Ascospores collect at the tip of the neck in a hyaline droplet 
(Plate 1, F}. 

Conidla are produced at the lip of phialldes in pe.rsistnnt chains. 
Phialides are produced anywhere on the vegetative hyphac, cylindri­
cal, tapering towards the apex, one to tw o septate and measuring up 
to 36.4 ,~ Conidial shape varies from spherical to oblong with a thick 
wall up to 1.4 µ, margin ver.rucose, colour dark brown. Spherical 
conidla measure 8.4-19.6 µ, where as oblong conidla measure U .2-
15.4 X 9.8-12.6 11· Rarely coniclia ere rectangular, smooth to slighUy 
verr ucose and measure 8.4-12.6 X 3.5-{i.6 µ. The flrlit conidium 
is formed at the slighUy bulged tip of the phinlide. After maturation 
this conidium is pushed up by the second conidlum initial, there by 
leaving a collerette al the tip of the phialide. Thus a series or conidia 
are produced in a basipetal succession. The conldia are held together 
as a persistant chain with a continuous outer w all layer and narrow 
isthmi at the point ot attachment of two conidia (Text Fig. 1, A-G., 
P late 1, A-D). 

The fungus grew well on potato dextrose agar, oat meal agar, 
malt extract agar and carrot agar media, the best mycelial growth 
being in carrot agar medium covering the entire Petri dish in two 
days. In Czapek's dox agar medium the growth was very sparse. 
Perithecia were found to develop only in oat meal agar and malt ex ­
tract agar media. The development of perithecia was confined only 
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to lhe central inoculated region in these two media. There was abun­
dant conidlal development in all the media used. 

The fungus agree well with tbe description of Ceratocystis adiposa 
(But!.) C. Moreau. This species was first described from sugarcane 
culms !rom India u Sphaeronema adiposum in 1906 (But 1 er, 1906). 
Bolh Hunt (1956) and Grilfin (1966) in their monographic studies 
placed C. adiposa under the group in which the ascospores are without 

A c 

(/; ,.\ ··~,''9 
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H .... 

F is. 1. A- F: Developmental stages ot conidla - G: Conldio - H: Ascospores. 
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a sheath. The sheath was also not mentioned by Sartoris (1927). Bu.t 
the present .fungus resembles C. adipo:ro in ell other characters except 
the sheath. Perhaps the earlier authors have missed the existence of 
sheath and hence the description of C. adiposa ls emended he_re. 

Reference s 
But I c r, E. J .. 1906. Fungus dlseasos ot sugarcane lo Bengal. Indio DepL 

Agr. mem.., Bot. Ser. 1: 1-li3. 
G r I f f In, H. D., 1968. The Genus CeratOCJJ•tl• ln OntorJo. Can. J. Bot. t6: 

689-718. 
Hunt, J ., 1956. Taxonomy of the genus Ce,a1ocu11u. Lloydla 19: 1- 59. 
Sartoris, G. B., 1927. A cytological atudy ol Ce-ratostomello adlposum 

(Butt.) comb. nov., the black rot fungus of sug,ncane. J. Aarlc. Res. 
35: 577-585. 

Explanation to Plate: Plate 1 

A-C: Developmental otage, of conldla (X 1000) - D: Spore, dlaln with the 
outer sheath (X 400) - E: Entire pcrltheclwn (X 70) - F: Tip o! the pcri­

theclum (X 830). 
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Studies into Stemphylium Uoridanum Causing Leaf 
Blight of Viola 

By K. H. Anahosur, K. Fazalnoor and U. G. Nelawadl 

College of A(rlculture, Dberwar, India 

Viola odo.-ata Linn. a perellllUll ornamental plant, is commonly 
grown In gardcM In pots for its fragrant and beautilul flowers. In 
Dharwar (India) the writers noticed a severe leaf blight of this orna­
ment"1 plant dlle to which the leaves wither away and fall down. 
Microscopic examination revealed the presence of a dictyosporous 
whlch was identilied as a species of Stemphyl!um Wallr. Although 
this host is known to suffer from various diseases like leaf spots, crown 
rot, Downy mildew, Powdery mildew etc. (P i r o n e, D o d g e and 
R i ck e t t, 1960), there is no report so far of a disease caused by Stem· 
phy!lum. Hence an investigation into this new disease was carried out, 
and is pre,;entcd here. 

Symp t oms 

Symptoms (Fig. 1) on leaves start at the margins which become 
yellow and later tum grey. It spreads gradually towards the midrlh 
and the enUre leaf becomes grey on the surtace. An olive srey colou­
red growth of the fungus is promlnenUy visible on such •urfaces. Cur­
ling of leaf margin upwards is common. In severe cases leaves appear 
blighted, wither away and fall down. Petioles are also allected which 
become black. De!oliatlon is the marked symptom in the advanced 
stage. 

Iden t i t y and Diagnosis of the fungus 

As none of the species of Stemphylium ls reported to be parasitic 
on tbls host, a comparative study with its related species showed thst 
the presented species resembled Stemphylum floridanum originally 
described by H a n n o n a.nd W e b e r ( 1955) collected !tom tomato, in all 
the essential morphologlcai characters (Graham and Zeiders, 1960, 
Tammen, 1963 S ob er s and S e y m o u r, 1963 S ob er s, 1965). Hen­
ce it is diagnosed as Stemphylium floridanum , the brief description of 
which Is a follows (Figs. 2, 3, 4 & 5): Conidlophores amphlgenous, come 
out of epidermal cells, nonfasclculate, septate; with 1--4 nodular swel· 
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lings tip bulbous with a pore, 56-124 X 3---4.5 µ. Coni.ciia oblong or sub­
angular, point.ed al the apex and the base flat with a scar, ~ median 
constrictions, murliorm, da:rk brown, 33-68 X 12.5-19 I'· 

Isolation and Pathogenlcity 

The fungus was Isolated in pure form on potato dextrose agar 
medium by tissue i!iolation method and was maintained on slants for 
further studies. The fungus sporulat.ed luxuriently a.Cler a week a.nd 
the medium turned to pink n[ter 12 days. For Inoculation studies, 
10 days old culture was used. The pathogcnlcity of the fungu., was suc,­
cessfully proved by spraying spore suspension on healthy leaves with 
an autom1zer. Typical symptoms of the disease were observed after 
10 days, thus proving the true pathogenic natur of the fungus, follow­
ing the method already described by An ah o s u r ct al. (1972). 

Developmen t. of conidia and conidiophorcs 

The development pattern of the conidlophorcs and conidia was 
also studied which is lmporto.nt in the present system of classification 
of Deutcromyoetes. The fungus in culture produces characteristic 
conidlophores which can be easily distinguished 1rom the mycelium 
(Fig. 6). The apical region of con.idiophore ts swollen wlth a circular 
pore at the top (Fig. 7). The conidium develops as an outgrowth of 
protoplasm through this pore; later it turns pale brown (Fig. 9). First 
a transeverse septum is laid down mak.i.ng tho conidium 2-celled 
(Fig. I 0). Furtl,er two more septa are laid down resulting in the pro­
duction of 4-celled conidium (Fig. ll). At this stage median conslrlt-­
tions ore visible. Subsequent scptations (traoseversc and longitudinal) 
result in the formation of muriform spores (Figs. 12, 13). When the 
conidium is dislodged, secondary growth or the cooiciiophorc is directly 
through the terminal swollen region. The new growth is subhyaline 
(Fig. 8). A conidium is again produced at the apex of this secondary 
growht through the pore; series of 3---4 apical prolileratloos and ter­
minal conidia are producted which can be recogn.ized by the total num­
ber of nodular swellings present In the conidiophore (Figs. 14, 15). It 
was interesting to note that the conidi.opbores break-up into fragments 
at nodular regions (Figs. 10, 11, 15). Eacn of sud, fragments proliferates 
at nodular region and produces terminal conidia, thus taking over the 
function or conidiophores. The other interesting feature observed in 
this fungus was the production of secondary ooniciia at the opices o[ 
secondary coniciiophores arising from the cells of conidia (Figs. 16, 17). 
This phenomenon resembles that of Stemphylium bolicki (S o b e rs 
and Sc y mo u r, 1963). In general, the developmental pattern of the 
conidia resembles to 0 Porosporae group". and is characteristic or the 
genusStemphylium (Simmons, 1967, 1969). 
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Explanation of Figure, 
1. Leaves showing the symptoms ot the disease 

From host 
2.. Conldlophores with bulbous apices 
3. Enlarged view of conidiophores 
4. Confdiophorc with conidium at the Up 
5. Conidla. 

From culture 
8. CUJture ot the fungus showing conldJophores and conJdta. 
7. Conlcllophore with bulbona tip and pore at the top. 
8. S<,eondary growth of Ibo conJdiophore lhrougb ncxlulu swelling. 
9. 1-cellod conldlum. 

JO. 2-cel!od cooldla. 
ll, 4-celled contd.Jo and conldJopbore broken ut the nodular sw elllng. 
12. &. 13. Muri!orrn spores. 
14. 3 nodular oweUtngs 
15. 3 nodular swoltn11s and a conldlum at the top. Note t ho brokoa contdio­

phore at the lower most nodular swollt.ng. 
16. Secondary conldlopbores. 
17. Secondary conldlum. 
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Bakterioziinotische Untersuchungon an cinom schwneh 
dystropen Gewasser*) 

Von Karl WUbtlm K u c bar (Wien) 

Als icb vor runden 21 Jahren die bakterienllkologisdie Arbeit .Bak­
terien und Sauersto!f In Klelngewiissern• (1950) erscheincn liess, zeich­
nete sich bcreits das ab, was nun festere Gestalt ongenommcn hat, die 
Bakteriozonotik. 

Die Kernfrage, von der ich ausging, war die: sind die aus bestimm­
ten Biotopen isolierbaren Bakterien ein buntes, willkurliches Gerrusch 
biozfinolu.ch u.nzusammenh5.ngender Arten> ist also dJe Artenzusam­
mensetzung ein loses Zu!all.,produ.kt bclieblgcr Immisaioncn, denen 
die natiirllcben, offenstebenden Biotope ausgesetzt sind, oder bandelt 
es slch etwa um gesetzmiissig zusammcngesetzte, dettnierbare, stand­
ortsgebundene Bakterlengeeellscha.!ten im Sinne der modernen Blo-­
z6notik? 

Als Untersuchungsobjcl.--te wiihlte ich Klcingew1isser, fes tumris-­
senc Biotope also, die in belieblger Zs.hi Ulld in jeder gewUnschten 
ilkologischcn Auspriigung vorliegen. 

Berelts die ersten Tastversucb.e, mlt eingehenden Arlenanolyscn, 
haben gewisse typische Artenzusammensetzungen zutage gefilrdert, und 
im Verlau! weiterer Untersuchungen, wo auch die quantitative Selle 
mit einbezogcn, also die prozentualen Anteilc einzelner Arlen bestimmt 
wurden (vgt. z. B. Pesta und Kucbar 1950), hat sich folgendos heraus-­
gestelH. Die in den Biotopen vorkomm.enden Bakterienarte.n kOnnen 
in ihrer Artcnzusammensetzung ke.ine:twegs al.s z~81lige lmmi.ssions­
produkte gelte.n, vielmehr !assen sich okologisch definlerboren Blo\open 
auch definierbare, qualltativ und quantitatlv umri.sscne, standorlsge­
bundene Bokteriengescllschalten irn Sinnc der modernen Biozilnotik 
zuordnen, verglcichbar den Phyto- und Zoozonoscn, und wcitgehend 
unabhiingig von allochtboner Zu.!uhr. 

Diese Bakteriozonosen, wie ich cliese standortsgepriigten .Bakterien­
geseUscha!ten bezeichne, sind somit gekennzeichnet durch ihre Ai·tcn­
:zusammensctzung, also durch ihr qunUtatives Gc(tige, und durd.l ihrcn 
charakterislischen prozentualcn Arten-Antcil, durch maisbarc Mcrk­
male also und somit durch ihre quantitative Strulctur. 

Bokteriozonosen sind somit typisch filr Okosys1eme ganz bestimm-

•) Dicse Arbelt wurde von der Lud w 1 & Bo 1 l ~man n -Gese 11-
• ch all 11eiorderl; dalilr sci herzlicb gedank11 
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ten blozonot ischcn Charakters, auch dann, wenn versdtledene Biotope 
mit verschiedenen Bioz3nosen in gleichem Jmmissionsgebiet liegen, also 
gleicben Kontaminationsbedtngungen ausgesetzt sind. 

Die vorllegende Untersuchung bezieht sich auf einen Biotop in 
Oberosterreich, in einem feuchten Wiesenstuck mlt Care:r, Scirpus, 
Phragmites communis, Euphnuia brevipila, Paniasrio palustris, Meny­
anthes lrifoliata. Der Biotop ist ein kleines, rechteckiges, ziemlich tie­
fes Gewiisser mil senkrecht ab!allenden Eintassungswiinden und schwa­
cher Uferenlwicklung. Der Wasscrspiegel reicbl bis cirugc Zentime\cr 
unterhalb des Uforhorlzontes. Dichter Sphagnumbewuchs relcht bis Ins 
Wasser. Die dl<:ke Lage der Boden,iedimente besteht aus muddeartlgen 
Delritu.s-Ablagerungen. Das Gewasser isl ohne sichtbarem Zu- oder 
Abfluss, doch entspricht es nkht etwa dem Typus eines Himmelstelehes, 
dem stebt die lrlige Thermik entgegen; es muss sich vielmehr zusatz­
llche Spersung durch Quellwasser crgeben, die abcr so ge.o:ing ist, 
dass sichtbare Strcimungcn untcrblciben und cben ausreichl, um die 
Wllrmezuluhr zu kompensiere.n. Es liegt som,it ein perennierendes Ge­
wiisscr vor mit lenitischer Blozonose. 

Bei der Tcrnpcratur-Regelung spielen naturlich auch die Dimen­
slonen eine gewisse Rolle. Die Ober1liiche Isl A = 80 m', dt>r Wasser­
•tand ist ziemlich hoch, T = 160 cm, das Wasservolumen betriigt V = 
128 m•, und der Biotop-Quotient ist A/T = 0,5. 

Das leicbl gelbliche Wasser ist ziemlich kUbl, hat bei einer Luft­
Temperatur von 24° C in der Oberfliicbenschicht 17° C, in Boden­
nahe 12° c. 

pH-Wert 6,6 
Alkalinitlit l ,2 mval/l 
Saaerstoffgehalt der Oberflachenschicht 
Sauerslo!fgehult der bodennahen Schleh! 
Schwefelwasserstoff nicht nacbweisbar 
Ammonium-Ion 0,04 mg/I 
Nitrit,.lon 
Nilrat-Ion 
Phosphat,.Ion 
Ferro-Ion 
Ferri-I.on 

nicht nacbweisbar 
nicht nachweisbar 
nicht nachweisbar 
nichl nacbweisbar 
U,06 mg/I 

0,15 mg/! 
6,03 mg/I 

Der Biotop ist 160 cm lief, ilberscbreitct somit die 50 cm-Grcnze, 
und das hat naeh mcinen Beobachtungen !olgende Bedcutung (vgl. z. B. 
Kuchar 1957): Biotope, deren Wasserstand 50 cm oder hoher ist, land 
ich bisher stet. direkt gescblchtet. So auch h!er. der Stauerstoffgehalt 
.ist oben 8,15 mg/I und somlt um naheru 2 mg/! Mher als in den 
bodennahen Schlchten . 

.Noch ein Punkt isl 1m Zusammenhang mil den Dimensionen er­
wiihnenswert, der Biotop-Quotlent Oberfliiche : Ti.efe, A/T (Ober!lache 
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in m•, Tiefe in cm gemessen). Diesen Quotienten habe ich einge!lihrt, 
weil er gewlsse Eigenschaften erkennen !asst. B.iotope roil klcincn 
Quo\ienlen, AIT { 0,6, die ich als Okologisch tief bezeichne, waren nach 
meinen Untersuc:hungen. immer nur dann sauersto.f!reich, wenn diP 
Bakterler..zahl gering war und JO 000 Keiroe pro ml Dlcbt nbersch:ritt 
Das 1st auch hier der Fa ll, der Quotient betriigt A/T = 0,5, der Stand­
ort gilt als okologisch tief, und da die mittlere Bakterieru:ahl nur 
3000/ml betriigt, ist das Wasser sauerstoftreich. 

Der Biotop ist ausgeprligt thermisch geschlcbtet, die t§gllcben 
Temperaturscbwankungen sind gering, sodnss das Wasser verhiiltnis­
miissig kOhl bleibt. Die Temperatur der Oberflacbenwtlchten geht nicht 
wosentllch fiber 17° C hlnaus, unten bleibl selbst an hoissen Tagen 
die Temperatur um 12° C. Wieweit der Temperaturfaktor, fllr sicb 
alletn betracbtet, In die Biozonotik elngrelft, ist nicbt lmme.r olme 
weiteres ersichtlich, immerhtn ist der kUhle Biotop auch bakterien­
a rm; bemerkenswert is l jedocb, dass In Bodennlihe mit 12° C die 
Bakterlenzahl grosser isl ala in den wlirmeren oberen Schichten. Auf die 
Artenzahl in diesem Biotop, und zwar sowohl auf die Zahl der Bakto­
rienarten als auch der anderen Organisationsgrnppen dilrfle die 
relativ nledere Temperatur eher einsehriin kend wirken, so 1.. 8. aul 
Cyanophyceen, fOrde.r-nd aber auf Diatomeen; zudcm las.sen sicb au.ch 
einigermassen stcnotherme Kaltwesserformen e.rwarte.n. 

Der relativ nledore pH-Wert ist wohl von Bedeutung fil r dle ge­
ringe Bakterieru:ahl, und diirfte auch das Auftreten von Formen 
begilnstigen mit einlger acidophiler Neigung. Die sehr niedrlge Alkall­
nitiit 1,2 mvaVl verstarkt wohl die ausleaende Wirkung von Tempera· 
tur und pH-Wert und ist jedenfalls fiir die Bakterleneutwicklung 
begrenzender Faktor und ein Hauptgrund lilr die geringe Baklerien­
zah~ was durchaus auf der Lin!e roeiner bisbe.rigen Er!alu"ung liegt. 

Von Stickstoffverbtndungen sind alleln Ammonlumsalze in gnnz 
geringen Mengen nachweisbar und viellelcht grlindet sich auf diesem 
i;cringen Stic:kstoffgehalt das Vorkommen gewisser Diatomeen. Phos­
phate, oft bestimmender Minium!aktor, llegen unter der Nochwois­
barkeltsgrcnze, und da hohere Phosphat.-Konzentrationen manche Fla­
gcilaten hemmen, dUrfte da.s Vorkommen solchcr Fonncn darin lhre 
Erkliirung finden. Euryt rophen in d ieoer Bezicbung gcnugcn offenbar 
die verscbwindendcn Pohspbat.mengen. Eisen ist nur in Spuren nach­
weisbar und nur in der dreiwertigen Stu!e. 

Die Biozonosc i.st arten- und individuenarm, der Biotop nihert sich 
dem oligozoischen Typus nach Pesta, mil dystrophen Ankliingcn. 'fheca­
moben, meist leere Scbalen vom ArceUa-Typus und Tardigradcn, beide 
offenbar Sphagnum-gebu.ndc.n, kommen vereinzelt vor. Die einzige 
Cladozere ist Chydoru., sp/taericu•, der einzlge Copepode ist Acontho­
cyclops. Mollusken und Insektenlorven (ehlen. 
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Ausser der hormogonalen Nostoc glbl es keine Cyanopbyceen, der 
sehr geringe Stlckstoflgehalt und der verschwindend geringe Phos­
phatgehalt, unter der Nachweisbarkeitsgrenzc, diirften sich dar\n cbenso 
auswirken wie die relativ n ledere Temperatur; hohe Sorrunertempera­
turen sind sonst mitbete!ligt an starkerer Cyanopbyceen-Entwicklung. 

FlageUaten slnd bescbrlinkt auf die beiden Chrysomonaden. Dlno­
bTl/on und U,oglena, die ich auch sonst nur von Biotopen mit mini­
malem Phosphatgeholt kenne. Auch die Conjugoten sind ausserst arten­
arm, im gam.en sind es nur zwei Formen, ein Closterium und eine 
J.11<,,.asteria,. Ob da die Eisenspurcn suboptimal sind, mag dahinge­
stellt scin. Zygnemaceen und Chlorococcalen sind nicht nachwc isbar. 

Diatomeen sind etwas artenreicher als die vorigen Organlsmen, 
es gibt Vert.reter fast aller grosseren Gruppen, nur von Monoraphldeen 
liess sich keine Art nachweisen. Die centrischen Diatomeen sind ver­
t.reten durch Me!osira, von Araphidlneen kommt AsteTloneUa foTTnosa 
vor, von Raphidee.n gibt es eine Eunotic-Art und von Naviculacee.n 
treten au.I Fnarulia, AmphipleuTa und Cymbella. 

Euplankter sind nur Melosira und Asterionella. Melosira !st weit­
verbreitet in culropehen Wiissern, aber auch in dystrophe.n Standorten, 
und, da sie hiShere Stickstoffkonzentrationen eher meidet, diir!te der 
nledere Stlc:kstoffgehalt des vorliege.nden Biotops fiir das Fortkommen 
dieser Art eher forderlich sein; diese Form !st mir auch sons\ in 
nahezu stlcks\offreincn Biotopen begegnet. Der zweile Plank\er, Aste­
rioneUa, \rltt nur in ganz vereinzelten Sternz6nobien auf, nicht in der 
gcbrochcnen Kettenform, lat von eutrophen und oligotrophen Wassern 
bekannt, !st wenlg empfindlich gegen Hununlnstofie, vcrf(lgt ilber 
elnen weiten pR-Toleranzb<?relcb, und da diese Form auch in bezug 
auf Stickstoff und Phosphor ziemlich euryt.roph ist, findel sie auch 
bier, bel den verschwindendeo Stickatoff- und Phosphor-Konzentralio­
ncn ihr Auskommen: zudcm dilrlte die r<!lativ nledere Temperatur 
f6rderlich scin fur diese wohl zumeist als stenolherme Kaltwasserlorm 
auftretcnde Diatomee. 

Die vlcr weit<>ren Diatomeen sind tychoplanktlscb, dilrft.en s:imt­
llch epiblontisch auf Sphagnum ha!ten und jedcnfalls sind E<Lnotia 

und Frustul!a kalkarmer, saurcr Sphagnum-Gewlisser acidophil und 
kommen zwar bei pH 7 vor, bevorzugen aber tiefere We.rte. 

Die B akter i en 

Der ausgcpr~gten SauerstoUschichtung entspricbt auch die Bak­
terienvertellung: in den oberen, sauerstoffreicheren Schichten ist d ie 
Keimzahl gerlnger, 1400/ml, unten, mit weniger Sauerstof!, Is\ die 
Keimzahl h6her, 4500/mL 

Zahlenmiisslg liegt an der Spltze Vilnio kreueri mit durch­
scbnittllch 52%. Ihm folgen ml\ grosscm Abstand zwei Pscudomonas-
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Arten, P•. pestai mlt 16% und P•. tetm4tophila mit 12%. Untcrhalb 
der 10%-Grenze liegen Breoibacterium fuscum mit 8% und Achromo­
bacter liquefacieM mit 6%. Alie anderen Arlen sind zwar in den 
meisten Proben dleses Biotops zu linden gewesen, aber imro.e.r nur 
aJs vereinzelte Kolonlen au! den Platten. Bei den vereinzeU vorkom­
menden Arten 1st die Streuung des Gatlungs-Spektrums grosser. Pseu­
domonaden gibt es wohl such, Pseudomon.as genieul.a.ta und Aeromonas 
punctata, die wciteren Arten verteilen sich Jedoch auf vcrschiedcne 
Familien: Achrom.obacter delicatulus, Aerobacter aerogenes, Micro­
coccus conglomeratu,, Bacillus grcveolen.s. 

Die vertlkale Verteilung e rgibt folgendes Bild. Die Pseudomonaden 
sind vor allem in den unteren, kalteren Schichten angereichert, womit 
aber nicht gesagt sein soil, dass die tlefere Tempcratur der alleinige 
Faktor far d ie Vertcilung sein muss. Vibrio ,:e,-olyticu., und Psev.do­
monas pestal sind in Bodennlihe etwa doppelt so zahlrcic:h als in den 
oberen Schlcbten; Pseudomonas telmatophila ist uberhaupt fast nur 
in den unteren Scbicbten zu finden, oben nur vercinzelt. Umgekehrl 
ist es bei den bciden Iolgenden Arlen: Brevibacte,-ium /uscum und 
Achromobacter liquefacien.s sind an der Ober!liiche anget eichert, lhre 
Zellzahlen sind in den oberen Schichten doppeJt so hoch als in Boden­
niihe. 

Die vereinzelt vorkommenden P•eudomOT1as geniculata, Aero­
mon<>s punctata und Ae,obacter aerogenes sind im Sommeraspekt in 
dcr ganzen Wassersaule ziemlich glelchmassig verteilt, andere wie 
AchromobacteT delicatuhu und MiCTococcus congiomerattu stnd nur 
in den oberen Regionen zu linden gewesen. Baci!I,.., graveolens hinge­
gen bevorzugt die kuhlcren unteren Regioneu und steig t iro Sommer 
nicht aur. 

Zu den angefiihrlen Arlen sci folgcndes bcmerkt. 

Pseudomona, pe,tai Kuch. (vgl. Kuchar 1954) Rasche Verflussi­
gung, zue.rst tulpenMrmig. Scbragagar vcrfarbt sich rehbraun, mil 
leichter Fluoreszenz. Kcin Indal kein Schwefelwasscrstott Negative 
Voges-Proskauer-Reaktlon, negative Methylrolreaktion. K.eine Nitrat­
reduktion. Keine Mllcbkoagulat!on. Schwache Siiuerung der Glucose­
bouillon. Lactose und Saccharose werden nicht angegriffen. 

Pseudomona> telmatophila Kuch. Rasche Gelatinevcr!lussigung wie 
P•. pestai, schwache Fluoreszens. Kcine Agarvertlirbung. Kart.-Kultur 
wird brliunllch. Weder Indol noch Schwefelwasserstoff. Keine Nilrat­
Redu.ktion, kein Methylacetylearbinolrotreaktion negativ. Starke Siiue­
rung der Glucosebouillon . 

Pseudomonas geniculata (Wright) Chester. Fluoreszierendcr Vcr­
!lii.s:,igcr. Milch wird alkalisiert, dann Jangsame Koagulation. Kein 
Indol, keln Nltrit aus Nltrat. Fakultativ aerob. Tcmp.-Opl 20-25° C, 
kcin Wachstum bei 35° C. 
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Aeromonas punctata (Zimm., emend. Lehm. et Neum.) Snieszko, 
comb. nov. Gelatineverflilssigung, kcinc Milchkoagulation, lndolpositiv. 
Keine Nltratreduktion, Zuckervergarung mlt vicl Gas. 

Vibrio kre,seri Kreh. G.ra.mnegative, lange, grosse Stabchen 
O,i--1,3 X 2- 10,4, vie11ach lefoht gebogen, einzeln oder paarweise, 
polar begeisaelt. Gelatineplatte; Kolonien J<lein, rundlich, warzig, nlcht 
ver!Hissigend, gelblich, blau irisierend. Im Gelatincstich 5usserst lang­
same Verflil.ssigung cingeleitet durch trockene, tulpenlormige Ver­
zehrung. Schragagar: es entsteht ein geperltes schmales, Ilaches Band. 
Milch wird alkalisch. Weder Indal- noch Schwe!elwasserstof!blldung. 
Voges-Proskauer und Methylrotreaktion negativ. Keine Reduklion van 
Methylrot und Nitrat. Ammoniak wird gebildet. Alkalisierung von 
Glucose-, Lactose- und Sacchnr06e-Boulllon. Temp.-Opt. 30 bis 37• C, 
bei 45• C kein Wachstum. pH-Optimum; sehr gute Entwicklung im 
Bereich van pH 5 bis 9. 

Achromobacter delicatulus (Jordan) Berg. et al. Verllilssiger, siiuert 
und koaguliert Milch, bildet Nitrite, kein Indal. 

Achromobacte-r liquefaciens (Eisenbg.) Berg. et al Peril.richer Ver­
flils5iger; l';lilch bleibt unveranderl, kcin Indol, kein Nitril. 

Aerobacter aero9enes (Kruse) Beij. Aoetylmethylcarbinol posiliv, 
Methylrolreaktion negaliv, Zitronensaure wird asoimiliert. Die vorlie­
gendcn Stiimme unterscheiden sich jedoch vom Typus darm, dru;,; die 
Nitratreduktion unterbJcibt. 

BTevibacterium fu.scmn (Zimm.) Breed. Grampositiv, unbegeisselt, 
Kolonien gclb, langsamc VerUiissigung. Nitratreduktion zu Nitrit, kem 
Indal. Fakultativ aerob. 

Micrococcu.s conglomeratu.s Mig. Ge!atineverflilssigung, Kolonien 
gelb, Milchsliuerung ohne Gerinnung, kein Wachstum auf Kartoffeln, 
kein lndol. Nitrit- und Ammonlak-Bildung. 

Bacillus {11'aveol.ens Gottheil. Die vorliegende Art, in der Llteratur 
nur mangelha.!t beschrl.eben, ist nicht leicht von den ntichst verwandten 
der Pumiius-mescntericus-Gruppe abzugrenzen. Dif!erentialdillgno­
sllsch ist sie durch folgende von mir durch Vergleich zahlreicher 
SUimme gewonnene Merkmale ausgezcichnet; Gelatine-Stich schlauch­
forrnige Verfliissigung. Kein lndol. Geringe SchwefelwasserstoHbll­
dung. Acetoin wird gebildet. Methylrotreaktion positiv. Alnmoniak­
bildung. Kein Nitrlt. Siiuerung von Glucose, Arabinose und Xylose. 
Saccharose wird nicht angegri££en. 

Es gibt somlt in diesem Standort filnf Pseudomonaden-Arten, auf 
geteilt out drei Gattu.Dgen. Die Gattung Pscudomo11as um!asst drel 
Arten: Ps. pestai, Ps. t•lmatophila und Pr. geniculata. Die beiden wei­
teren Arten slnd Vibrio kresseTi und Aeromonas punctata. Da die 
zwei Arten Pseudomcmas geniculata und Aeronwnas punctata nur 
vereinzelt vorkommen, mogen sie bei quantltotiven Betrachtungen 
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ausser acht gelassen werden, was natUrllch nlcht bed.eutet, dass sie 
uiozonotisdl obne We rt soln milsslen. 

Quantltallv spielen somlt drei Pseudornonaden cine Rolle. Vibrio 
k-re.,eri iibertrlift mil 52'/ , die belden P•eudomOTt<l3·Arlen. Aber 
auch diese, Ps. pestai 16% und Ps. telmatophila 12% crgeben zusarnmen 
immerhln noch 28%, also mehr als eln Viertel der Gesamtkeimzahl, 
sodass die Pseudomonad.en 52 + 28 = 80% der Keimzahl stcllen. 

Vibrio verflOsslgt nur ganz s<hwach, die belden Pseudomonas­
Art.cn bingegen sind sehr k:ra!ti.ge Proteolyten; da al>ecr Vibrio bei 
weitem 11berwiegt, bleiben d ie verf!Ussigenden Pseudoroonaden mil 
28% ln der Minderheit. EID k:riiftiger Stil!l'ebildner ist allein Pm,do­
mona, telmatophila 12%. lndol, SchwefolwasserstoU, Nitrit werden 
von keiner dleser Pseudomonaden gebildel. 

Unter den sedls Nicht-Pseudomonaden gibt eo drei gramnegaUve 
Arlen au.s zwel Gattungen: zwei Achromobactar-Arten, A . Uquefaciem 
und A. de!icatulus sowie Aerobacter aerogenes. Grampositiv sind cben­
falls drei Aruen: Brevlbacterium fuscum, Micrococeus conglomerarus 
und dcr Sporenbildner Bacillus graveolens. 

Mengenmassig von e!nlgem Gcwicht sind von den Nicbtpscudo­
monaden indessen nur zwel Arten, der gramnegalive Achromobacter 
Uquefacie,u 6% und das grampositive Brev!bacterium Juscum 8%, 
beide also von zlemllch gleicher Abundo.nz und machen zusammen 
14% der Bakteriozonose nus. Beide, in den Ober!Jiichenscbichlen st.iirker 
angereichert, s ind Gelatlneverfl!lssiger, Achromobacier !ique/acie,u 
verOilssigt sogar sehr stark. Nilrit bildet nur Brevibacterlum f uscum. 

Als bakterlozonotisches Gesamtbild ergibt sicb sornit folgendes. 
Die ge(undenen Arten vertcilen sich ziemlicb g.leichmlissig auf }1eudo­
monaden mlt runt Arten und auf Nld1t-Pseudomonnden, die sechs 
Arten stellen. So belrachtct, slehen die Pscudomonaden artenm5ssig 
etwas zuruck. SchUgt man aber zu den Pseudomonaden ibn, Nacbstver ­
wandten, niimlich die bciden Achromobact•r·Arten u.nd Aorobacter 
aeTogener hlnzu, dann ergibt sld1 ein deuUiches Uberwiegen der grrun­
negativen Fooncn m.it 8 Arlen liber die grampositiven mit 3 Arten, das 
Artenverhiillnis ist 2,7: l, Das berkteri01.iinotische Gernge besteht sornit 
haUP!stichlich nus gramnegativen Arlen. Diese Sitlu1tion trill noch 
schiirfer hervor, wenn man nur die htiufigeren Arton in Dctrachl zicbt. 
Den gramnegativen Vibrio kTesseri, Pseudomono.a pe.rtai, Ps. telma· 
lophita und Achromobacter liqueJucien., steht als einzigc grrunpositive 
Art Brevibacterium Ju.,cum ent.gegen und das Verbiiltnis ist dann 4 : J. 

Die Bakteriozonose crhUt aber ihr cigentliches Geprage erst da­
durch, dass a uch dfo quantitative Seite mit einb<?zogen wlrd; dabei 
kann man sich. auf die quantitat.iv bL>deutsamen Arten besch.rdnkcn. 
Die drei Pseudomonaden Vibrio kresseri 52%, P•eudomonas pestai 
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16% und P•. ttlmatophila 12% sind an der Bakter lozonose mil 80% 
belelligt. Die zwei Nichtpseudomon.aden Brev!baeterium fuseum 8% 
und Achromobaeter li'l"•faeiens 6% machen nur 14% aus; und zleht 
man die 6% Achromobacter zu den 80% Pseudomonaden, !asst man 
also als Grenze das Gramverha!Len gelten, dann ergeben sich 86% 
gramnegative Kolonic.n und es vc.rbleibt allein Br....,ibocterium fuscum 
mil 8% als grampositive Art, das Mengenverhallnis ist also rund l l ; 1. 

Die Bakteriozonoae bcsteht abo qualitativ und quantitativ haupt­
siichlich aus gramnegativen Arten, die gramposltlven trelen stark 
ruriick, und dieses Verhtiltnis ist filr die Bakterioz6nose bestlmmend. 
Dazu kommt als weiteres Merkmal, dass die Grammnegatlven mengen­
massig zum erhebllchen Grossteil von Pscudomonaden gestellt werdcn, 
und unter diescn stcbt die Gattung Vibrio im Vordergrnnd. 

Das starke Hervorragen von Vibrio kreueri, alle anderen ilber­
rundend, verleiht der Bakteriozonose nkbt nur ein entscheidendes 
Uberwiegen der Pseudomonaden, dadurch wird auch ein Ausgleich 
geschaffen ru den starken Proteolyten. Vibrio verflilssigt nur ganz 
sdiwad1. Alic anderen von den Iiinf haufigercn Arlen sind aber starke 
Verflilssiger, besondcrs die Pscudomonas-Arten mit 28%; den klcineren 
Antell Jiefern die Nichtpscudomonaden, 14%, macht zusammen 28 + 
14 = 42% und damit n!l.hern sich die starken Verflilssiger der 
50%-Grenze. 

Nitrablldner und Saurebildncr sind jeweils nur durd1 eine elnzige 
Art vcrtreten, Brovibacterlum jtt.Rcum 8% und Pseud01n.onas telma­
topli,ila 12%, halte.n sich also quantitativ in Grenzen, um 10%. Indol­
Ulld Schwe.!clwasserstof!-Bildner gibt es unler den hiiufigeren Arlen 
nicbt. 

Zusammenfassung 

Ein Jelcht dystrophes Kleingewasser mil kleinem Biotop-Quotien­
ten und mit Anklllngen an den oligozoischen Typus, isl gckenmcicbnot 
durch sein Jeicht saures Wasser mit geringer Alkalinlliit und durch 
&e.ine quaLitativ und quantitativ a.rme Bioziinose. 

Das splegelt sich wider in der arten- und keimarmen Baklerio­
sonose. Quantilativ beherr&chen das Feld gramnegative Arlen mil 
besonderer Betonung der Pseudomonaden; darlU)ler stellt cine nur 
schwad1 verniissigende und nlchtsiiuernde Art das Hauptkontingent. 
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Tho Section Spbaerosporus ot Mucor - A Reassessment 
By B. S. lllch rotra, S. N. Singh & Usha Ba lj a I 

Botany Department, University of Allahabad 

(With t Text-fl&s. and 3 Plates) 

Sphaerosporus section of the genus Mucor includes species with 
sporangJospores usually spherical but occasionally with few short oval 
ones also. Z y ch a (1935) had placed 7 species viz., Mucor pusillus 
Lindt., M. spinosu.s van Tieghem, M. di,persus Hagem, M. petrinsu­
laris Naumov, M. lamprosporus Lendner, M. ;arusmi Lendner and 
M. globosu., Fischer in this Section. Linnemann (1936) added a 
variety of 1'1. di.,persu.s viz .. M. dispersu.s var. megalospora and H es­
s e It In e (1950) added 3 more species viz., M. psychropnilio Hessel­
tine, M. hT"unncus Naumov, and M. berolinen.tis Naumov. Since then 
five more species have been added, by vadous authors, to this section. 
They are - M. ku,ssanouii Milko and Beljakova (1967), M. kaniucevii 
Pav!. and Milko (1965), M. miehei Cooney and Emerson (1964), M. 
•uhagiensis Mehrotra (1964 and M. assamen.tis Mehrotra and Meh­
rotra (1969). Recently Sar b hoy (1968) has revised this section and 
has added one more species, I. e. , M. brunneo-griseus Sarbhoy (1968). 

Species of Mucor are gaining importance becauoe ot their Increa­
sing use in making foods of dillere.nt flavours. Out of the species of 
the section Sphaerosporus, M . pusiUw Lindt, at present, ls the most 
important. It is a thermophillc species and has been found to be of 
much use In cheese making (Ro g o s a and Sh a r p e, 1959; Arima 
et al., 1964). The Chedder type cheese made with coagulating enzyme 
obtained from this species exhibited the same characteristics as that 
ol veal rannet extract. With the help of this coagulant several other 
chees~ types have been succes.,fully made on an experimenta.J scale. 

Bejng a thermophlllc fungus M. pusillw also plays an important 
role in the decomposition of certain plant materials. Some of these 
organisms have been definitely associated with the process of micro­
bial thermogenesis and the subsequent breakdown of such materials 
as manure, hay, guayule, mushroom compost, and other composting 
material. Undoubtedly, they also play a part in instances of spontaneous 
combuotlon of stored hay and grain. It is felt that their role in the 
fodder preparation may likely be as important as that of the current 
practice of adding antibiotics lo animal !eeds (Co one y and Em er­
s on, 1964). 
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In view of lhe prevailing uncertainties regarding the status of 
the species of the section, it was considered desirable to undertake 
a reassesment of the available species and strains. The work was begun 
In August 1965 and In the meantime, the results of a survey of the 
species of the same section undertaken al CMI, were publlshed by 
A. K. Sar b hoy (1968) who was earller assolated with Uu., labora­
tory. Tb.is work has been of additional help In this study. 

Among the earlier know species of this section some of them 
have been conaidered by nearly all monograpbers lo be valid species. 
They are M. pu.siUus Lindt (1886), M. g lobosua Fischer (1892), M. jans­
seni Lendner (1907) and M. lampro,rporu., Lendner (1908). Later known 
species or this section arc: M. plumbeus Bonorden (1864), M. ,pino.,1u 
van Tieghem (1876), M . .sphaerosporus Hagem (1910), M. plumbeus 
var. TecuTVus Grove (1884), M. pctriMularia Noumov (1915), l>f. bCTo­
linensis Naumov (1933), M. otbatere var . .sphaerosporus Neumov (1939), 
M. brunneus Naumov (1939), M. dlsper•us var. megalospora Linne­
mann (1936), M. prychrophllis Hesseltine (1950), M. miehoi Cooney 
and Emerson (1964), M. $Uhagiemfs Mehrotra (1964), M. kanivcevii 
Pavl. & Milko (1965), M. kur,S<inovii Milka and Beljako,•a (1967), M. 
falcatu• &hipper (1967), M. ,1rlctus Schipper (1967), M. fuscus Bainier 
(1903), M. brunneo-griaous Sarbhoy (1968), and M. a,,amenris Mehrotra 
and Meb.rotra (1969). 

The controversial species are being d.is<:ussed here: 
Mucor plumbeus Bonorden, Adh., natu.rfarsch Geo. Halle, 8, 109, 1864. 

The isolates usually bearing spine or •"Pines on the columellae and 
often having verrucose to spiny spoungiospores have been placed -
from time to time - under four different species. The oldest no.med spe­
cies, out of these four, is M. plumbeus Bonorden created In 1864. Laler 
van Tl e g h e m in 1876 named a new species M. spinoms and also main­
tained the species M. plumbeu• Bonorden. Lend n er in 1908 created 
another species M. ,pinescens and distinguished it from M . plumbens 
mainly on 1.he basis of slightly small"r sporangiospores. Re, however, 
considered M. ,rpinosus van Tieghem to be a -synonym of M . plu,nbeus 
Bonorden. In 1929 P is p e k created a species M. adriaticu, with almost 
similar characters, neglecting tbe species already known. Still later, 
in 1935, N a um o v created a species M. brunnewi which ~ distin~uis­
hed from M. plumbeus mainly on the basis of lesser height or the co­
lony, smaller sporangia and echinulate sporangiospores in the former. 
Na um o v considered M. spineseeru Lendner and M. recurou, Grove a., 

varieties of M. plumbem, and also created a new variety, M. plumbeus 
var. nana Naumov. Hesse It in e (1950) malnt.alned M. brunnewi as 
distinct from M. plumbeus while Sar b hoy (1968) made iL 11 synonym 
ol M. plum.beus. No definite reasons for this view have been advlillced. 
The authors have examined an isolate from soil which resembled In 
all characters with B o no r d e n's M. plu,nbewi. The •porangia in this 
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strain are of the size range as described by N au mo v for M. plumbeus 
and has cd:>lnulate iru.'tead of roughened sporanglospores as described 
by Na u mo v for M . b,-unneua. It is premature to express any opinion 
on lhc status o! M. brunneus, However , from the isolates that have 
been studied there seems I<> be no point in retaining M. brunnew. It 
has therefore, been considered here a synonym of M. plu mbeus. 

M. s p ha• r o s po r us Hagem, Chrlstlania Vidensk. - Selsk. Skri!t I. 
Math.-nnturw. Kl. No. 4, 1- 152, 1908. 

This species wns created by B a g e m in 1008 on the bast. of slight 
ditferenc"" Crom the earlier known species, M. globo= F ischer. This 
was not acceptable lo Zych a (1935), Hesse lt In e (1Y50), and 
Sa rb hoy (1968). However, Len d n er (1908) and N a u mo v (1939) 
maintained both the species. In the opinion of the writers the earlier 
known species M. globosus Fischer (1892) should be maintained and 
M. sphaerosporus shollld be abandoned as there are no substantial dif­
ferences between tho two. 

M. dioperouo Hagem. Annis. mycol. 8, 271, Fig, 4, 1910. 

This species was created by H a g em In 1910 and so far has been 
cfuiinguish ed Crom M. lamprosporus on the basis of the presence of 
giant cells in this species. Since then all the monographers have accep­
ted the validity of this species. Recently Sch I p p e r (1969) questioned 
its validity on the basis of mating reactions. She has come I<> the con­
clusion that M. dispersus ls a synonym of M. lamprospor us. The authoro 
have examined a culture, Mx. 30 described as M. Lamprosporus Bai­
i al & Mehrotra, 1965) and which bas beea included by Sch i p­
p er (1969] in his study of the strains of M. lamprosporuo Lendncr, 
and also a culture of M. lamprosporus received from CBS, Baarn. It 
has been found that M . disper.W.sS differs from M. l ampTo•poruo in 
having a colony with lesser height, smaller sporangia and larger 
sporangiospores, besides giant cells. Also, sporangiola in M. lampro· 
'flOTUs are generally found on curved branches, while in M. dlspersus 
thoy have been observed on straight branches, and thus, like other 
111onographers the authors too maintain both these species. Our strain 
Mx. 30 of M. lamprooporus is now considered by E 111 a and H cs s e 1-
11 n e (1969) as a strain of their species of the new genus Ba.ckusella. 
On a rc,-examinatian of this isolate it was found that this isolate could 
be a strain of &ckusefia circina Ellis and Hesseltine [1969) because of the 
occurcnce, though rare, of conidia in this Isolate. 

Further, a variety of M. disper'1£S named by Linn emann in 
1936 as M. di1peraus var. megalospora has also been examined by the 
authors. It ls considered to be a valid variety of M. dlspersus as i t ex­
hibits th.e characteristic features of the species but diiler.s from it In 
the si2e-range of sporanglospores, which a re larger in the variety. 
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M. fuscu• Balnier, Bull Soc. Mycol. France, 19: 153-172, 1903. 
This species was erected by B a in i e r in 1903, but due to in­

complete description and possibly due to non-availability of type cul­
ture, it remained un-noticed by later students o! the genus Mucor par­
ticularly Lend n er, Zych a, H esse 1 tine and Sar b hoy. In 
1915 Nau mo v erected a species apparently on the basis of repeatedly 
branched sporangiophores, in which branches arise immediately below 
a septum formed near a sporangium. Since then this species has been 
maintained by all monographers. Recently, Schipper (1967) had 
examined a culture deposited by da F o n sec a and which originated 
from Bain i e r's collection. She was o! the opinion that this culture 
had all the characters o! Bain i e r's M. fUBcu.s and that it resembles 
Naumov's species M . petrinrutariB. It ha.s1 therefore, been suggested 
that the species name M. fu.scw be mainlalncd in preference to M. pe­
trinsularis on the basis ol priority, a view with which the authors also 
agree. 

M. m I e h • i Cooney and Emerson, Tbermophihc fungi. San Fran­
cisco and London W. H. Freeman & Co. 

Coo n e y and E me r so n (1964) described a new lhermophilic 
species lo distinguish from the earlier known thermophllic species 
Mucor pu•illm Lindt. They distinguished the species on the basis o! 
slight differences In colony colour, depth of colony, size of sporangla 
(50-l!O µ in M. pusillus and 30-l!O µ in M. michei, slight d.ilier.ence 
In zygospore size (45--63 µ in M. pusillus, 30-60 I' in M. miehel), 
slower growth between 20-30° C in M. ptuillus and extremely slow 
in M. miellei and no growth at 57° C of M. pusillus but slight growth 
at 57° C of M. mieh,ei. The most important diUerence between the two 
however, was the heterothallic nature ot M. pu.sillu• as against the 
homothallic of M . miellei. 

Later, Sm i th (1957) found a strain of M. pu,illu, which r esemb-

Text Figure I 

Flis. 1-13. Mucor pusillus Lindt - I. A portion of sporongiopbore sh.owing 
the pattern o! branching. 2. Rbizold llke structures from the baso of sporan­
giophore. 3. Upper portion ot a sporanglopbore showing lbe pattern o! 
branching with terminal columc.lla and lateral columellae. 4-9. Colwnellae. 
10. An abnormal sporanglophorc ahowtng prollieratlons. 11-12. Cblamydo­
sJ)Ores. 13. Sporangiospores. 
Figs. 14-21. Mucor dbpersw: Hagem - 14. Sponmg1ophore showing mono­
pod!al branching. - 15. An young sporang lum. 16-17. ColumellBc. - 18. 
Sporanglolum a t !he tip of a sporanglophore. - 19. Giant cells. 20. Chlamy­
dosporcs. 21. Sporang!ospores. 
} 'ie s. 2.2-23. Mucor di.sper.sua var. meaalo.spora: Linne mann - 22. An young 
sporaoglum. 23. Spora.ng!ospores. 
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led with asexual features descrl.bed for M. pusil!us but which produced 
zygospo1,es even in single spore culture. Schipper (1969) compared 
Sm It h'k homothallic strain of M. pusillus with the homothallic spe­
cies !Ir. mi,ehei and remarked that there is no di1ference between the 
asexual stage o[ the iwo species but the zygospores of the two are ob-
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viously different. The zygospores of M. miehei are smaller and the sus­
pensoros are shorter than In the case or M. pu.,lllwr. We ore of the 
opinion that the best course would be to isolate o number of strains 
resembling M. pwil!us and M. miehei and then evaluate the diaracte­
r!stles on which the earller authors bave emphasi1.ed in distinguishing 
the two species before we can comment on the valldity of the two 
species. For the time being it may be worthwhile to retain the •pecies 
M. pusHlu., and M. mleh.ei. In the present study only one strain, Iso­
lated earlier in this laboratory and resembling M. pu•il!U3, was exa­
mined. 

M. •uh" g I ens ls M. D. Mehrotra, Sydowia, 17, 283, 1964 

In 1964 M eh rot r a (M. D.) while working In this laboratory 
found a species of MucOT whldi he described as M. suhagien:ri•. The 
main characteristics of this species are: - the markedly septate spo­
rangiophores, presence of sporang!a of two size ranges, the terminal 
sporangia prominently larger than the lateral ones, with the later 
usually circlnately borne. It shows resemblance to M. plumbeu& be­
cause o! the presence of echlnulate spares. A.s M. D. Me h r o t r a had 
left no culture of this isolate he re, therefore it was not available to 
subsequent workers. Sar b hoy (1968) doub~ the validity of M. su­
hagiensio because a culture of this species was not ovailoblc to him. 
Later Bai j a I (1965) again isolated this species !rom a soil sample of 
Darjeeling collected by one of us, M ehrotra, B. S. and this culture 
showed ail the characteristics of M . suh4gien.nr. The authors have 
studied this species fully and lts validity seams unquestionable. 

M. k an iv c • v Ii Pavlenko and Milko, Nov. Sys. Plant. Vas. 101, 1965. 

Pav 1 en k o & Milk o (1965) erected a new species In 1965 and 
named lt M. kanivcevii. At 10° C it produces sporangiospores whidi 
are mainly cylindrical and rarely spherical, while at 20° C it produced 
mainly globose, rarely oval spores. Schipper (1967) concluded from 
a comparison of this species and that of M. :trlctus that M. kanivcevi i 
is the "room temperature (13-20° C) state" of Mucor s~ictu,. She 
thought that M. konivccvil should be considered a synonym of M. stric­
t.u. A culture of M. kanivcevii was obtained through the courtesy of 
the Director, CBS. It has been found that at both, 10° and 20° C, it 
produced only cylindrical or oval sporangiospores and therefore, this 
species shou Id not be included in the sphaerosporus section and it bas 
therefore, been eliminated from the present study. Sar b hoy (1968) 
examined a culture of this species and came to a similar conclusion. ln 
his opinion this species resembles with M. geopliilus Oudemans and may 
be placed in the Petropolitanus section rather than the Sphaerosporus 
section. 
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M. kv.TJsanovii Milko & Beljakova, Mikroblologiya, 36, 118, 1967. 

This species was erected by Ml l k o and B c I j a k ova in 1967 
but lt has subsequenUy been found by S c h I p p e r (1969) to be a 
synonym of M. januen!. However, Sa r b ho<; (1968) tentatively main­
tained this species but he had no culture with him o! this species. Ac­
cording to Schipper, who had studled the type culture of M. ku,s­
•avovii, It resembles vrrry much M. ;ansseni. No culture o! M. kur!· 
sanovii was available to the authors, however, they a.re inclined 
to accept Sc bi p p e r's view as the evidence presented by her ln 
favou;r of her view seems to be conclusive. 

M. fa I ca I u • Schipper, Antonie van Leeuwenhoek, 33, 189- 195, 1967. 

This species was created recenUy by Schipper In 1967 on the 
basis o! a straln orlginaUng from Zych a's collection, which Zych a 
thought to be M. atrictu,. Zych a's strain dll!ered from Hage m's 
description o.! his species M. strlctus in the sporangiophore being limp, 
drooping, sympodlally branched and with a bent main stalk, sporangia 
yellowish brown, colwnellae with a flattened base and witb sporangio­
spores mainly globose. Although, no culture of this species was avail­
able to the authors, from the description and discussion that have 
been given by S ch I pp er (1967), it seems best to recognise this spe­
cies. 

A list o! the species considered doubt!u! and o! which neither the 
cultures nor sufficient data are available, is given below: 

M. fi""'ta,ius Link (1809); M. fondinus Link (1824); M. lateritius Link 
(l824); M. delicatulus Berk. (1826); M. paolcttianus Ber. et Toni (1888); 
M. globotus var. intermedius Sacc. (1913); M. subchloro,porus Naumov 
(1915); M. bedrchani Schmidt (1925); M . adriaticus Pispek (1929); M. ma­
crosporua Pispek (1929); M. buntingii Lender (1930); •M. coccineus 
(Mark) Fres. (1932); M. berolin611&i.t Naumov (1933); M. hag,,mi, Nau­
mov (1939); M. atboatcr var. sphae,osporua Nawnov (1939); M. stagnall• 
Novotelonova (1950); •M. chibinensi., Neophytova (1955); 'M. turfosu, 
Ncophyto~a (1955); and M. !>SllchTOphitis Hesseltine (1950), 

The results of the physiological studles reported show some 
interesting nutdtional differences between the species. However, it has 
not been considered desirable to include these dlfferences in the key 
to the species presented here, as we must confirm these differences 
after testing several strains of the different species recognised here. 
This was not possible with the present collection of the cultures, but 
it will be worthwhile undertaking this type ot study sometime 
later. 

• References to thHe species are not available. 
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A. Ca rb o n So urc es: 
l. Spe_cies not assimilating nrabillOse: M. assomemls. 
2. Species not assimilating xyloso: M. diapersu.s, M. dispeTSUS var. 

m.egalo3Po1'a, M. brunneo-griseu.s, M. globos'I.A.3. 
3. Rhamnose assimilating species: M. suhogic"8is. 
4. Species not assimilating galactose: M • ...,.amensia. 
5. Mannose utilizing species: M. suhagie113is, M. plumbcus, M. jons-

seni, M. jo.nssenl var . indlc.o. 
6. Sorbose utillz.lng species: M. su)iagien.tis. 
7. Species not utilizing maltose: M. pu.tilhu and M. o!!omemi>. 
8. Sucrose utilizing species: M. plumbeu.s, M. fUhagien,i.s, M. f u•­

cu.s, M. lomprosporus. 
9. Lactose utilizing species: M. pusiUus, M. suhagiensis and M. lam­

prosporus. 
10. Raffinose u tilizlng species: M. pusillu., and M . suhagic113is. 
11. Species not utilizing dextrin: M. dispersus, M . dispersu.s var. 

m egalospoTa, M. (lSsamenris and M. globo.sus. 
12. Inulin utilizing species: M. suhagie"8is. 
13. Sorbitoi u tilizing species: M. pusillus, M. ptumbeus, M. suho­

giensis, M. jonsseni, M. j ansseni var. indica and M. Juscus. 
14. Mannltol utllizlng species: M. pusltlus, M . plumbeus, M. suha­

giensis and M. janssen! var. lndlco. 
15. Citric acid utilizing species: M. plumbeus and M. jansseni. 

B. Nitroge n So u rces: 

L Species not utilizing sodium nitrate: M. brunneo-griseu.s, M. ;ans~ 
seni and M. janssen i var. indic11. 

2. Species not utilizing sodium nitrite: M . jon,seni and M. ;ans­
seni var. indica. 

3. Species utilizing NH,Cl: M. pusillus, M. plumbeu.s and M. =­
men.sis. 

4. Species not uti!Wng a lanine: M. dispersus, M. dlspersus var. me­
golospora, M. brunneo-gri.seu.s and M. juscus. 

Text Figure II 

Figs. 1-11. Mucor lamprosporu• Lendner - 1. An young sporangium. 2. A 
portlon ot spord.Ogiophore with sporane:iola at lheir tips. 3-7. Columellae. 
8-9. Chlamydospores. 10. Magnified Sl)On.Dglola abowlng ooe to ten sporan­
glospotes, 11. Sporanglosporcs. 
Fig. 12-18. Mu.car J0.7the·nt Lendncr - 12. Upper portion or sporangiophorc 
showing the pattern ot branching. 13 & 16. Cblamydospores. 14, IS & 17. 
Co)umollae. 18. Sporanglospores. 
Fig!l. 19-22. Muc.or jcinuent vn.r. tndica. Mehrotra & Baijal - 19. A portion 
ot sporangiophore showlnr: the pattern of branching. 21)-23. Columcllae. 
24-25. ChlamydOSJ)Ores. 26. Sporangiospores. 
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5. Histidine utilizing spec!~!: M . pusillm, M. di<pe,sus, M. plum­
beus and M. suhagiensis. 

6. Species not utilizing glutamic acid: M. assamensis and M. glo­
bosu.!. 

4 S-ydowta, Vol. XXVI, lffl 49 



g; Key to Spocios of M uoor o f ~he Sphaoroeporus Section: 

A. Species growing beet o.t low tcl'llporG.tut'C!, sporangiophorcs wjth a bent mn.in stalk . . . . • . . . . . . . . .M. Jalcal.ua Schipper 
(1967) 

AA. Species growing beet o.t high iemperaturo.s. co)ony much low with thick: turf, deop nout.rol gray to 
hwr bro·wn .•..•.. .. .... .. ... .. , . . . . ...• .•... .•. •.... .•. . . , • .. ......... .... .... - . . . . . . B 

B. U•ually botcrothAUic . . . . . • . . . . . . . • . . . . • . . . . • . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C 
C. H yphao uocoloured, hyphne nnd 1pote.ng:iophoros not. inAated, zygosporos large, SWJPOllSOrs 

larger • . . . . . . . . . . . . . . . . . . . . . . . . • .. . . . . . . . • . • . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . M. ,nmlhu Liudt 
(1886) 

CC. B ypho.o reddish or pa)c brown in colour, hypha.e o.od sz:xmmgiophoree i.nflatccl, r.ygoeporcs 
no t. eeen .. .. . . .. . . .... ............. , . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . * !,f. tau.riot,., ?\filko & 

Schl<u_r. (1070) 
BB. H or.nothullic, ,;ygoeporoe &nollor, 1uspeneors shorter . ...... .. . ......... , ... , .... . ... , . .. 11. muht.i Cooney & 

Emorson (106'.1) 
AAA. Speo.i6i1 gro~·ing best nea.r 26a C, neith er growing at low tcm.pcro.tutt!l8 nor at. v~ry high tompornturos 

(m<'80philic) .•.•. , .. .. . , ..................... . . .... ...... . ...... .. ........ . ....... , . . . . D 
D . Spomngiola p.-..oot . . . . .. . . . . . . . . . • . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . E 

E. Giant cell.a ab~ent . . . . . . . • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .At. lantJW08JJOrU6 
Lcuclne, ( I 008) 

EE. Qio.nt. cel).9 pTesent in the auh!!trote., spofflngiR fow .1porio1 primary .sporangla 
diffi11cnt ........•......• . ..••.•.•.... . ... .. . .... ..•... . • .. ...... .. .. . F 

F. Spomngioopon,e l0,6- l1,6 I' (aver. 12-16 l'l . . . .. .......... ..... , . , . .M. di&p<um 

FF. Spornngioopo= larger, 14-23 µ (16-19 µ) 

DD. Sporongiola abocn~ . ................................. . . .... ... . ........ , . , , 
G. Sporangiosporee finely to 111.rongly roug.hcnOO .•..••. , , , ...•..• . • .• 

S. Projoct ions on oolurncllso more pn>tmneut. Lllld ftoqucnl, @pornn.gi.o-
Bpol'Cl8 roughc.nf"<l ..•... .. .....•... . ....... .. . . . .. . • , .. .•.. 

H agem (1910) 
,Af. diaperm., var. 
megaloaporCJ 
(Li.nnonumn 1936) 
G 
R 

M. plumbM.1-a 
Bonorden (1864) 

•J Tb.UI species hH been published by !fil ko and Schkur t1nko (1970) whilo the mo.nuac.npt ofthia paper wa.s w1dtt publico.Lion. 
From the dtieription it o.p pea~ that t.he c ha.rooters on v,,·hicb tbbl Hpooloe 18 l,~ Utt new and tho tpeciee di a v&lid on e. 



~ 

~ 

HJl, Projectiont on columelloe lea promino.nt. and in(requc.nt .... . . . . 
I. Giant spom.ngioapore:1 present, llporo.ngloµboroti branching 

sympodinlly, nonsopta.to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M. bn.mneo-g"8eu, 
Sarbhoy 0068) 

ll. Cio.ot sporangiotporN abecnt, aporangiophoroe bro.oohing 
irregufarly, forming short. circinato or erect b.ro.ochos:. septa te M . 1uh09ien8U 

Mehrotra (1964) 
00. SpornogiOAporea smooth walled .. . . . . . . . • . .. .... . . . .. ... . . . . ... , . J 

J . Spomngiophoros repeatedly b:ranched, producing tt. sid& 
branch immediately below a. septum fon:ncd near o. 6poran­
gium. 11pomngiosporcs rerne.ining adherent to columella. 
and collar et maturity .. . . .... . .... . .. .. . . ... . . . . , , . ~J. /1uew 

B ainier (1903) 
JJ. Not as a.bovo . .. . . .. ... , . . . . . . . . . . . . . . . . . . . . . . . . . . . K 

K. Colony blttckish in colour a.t maturity . . , . . , , , . . . . L 
L. Colony floccose, aeri.n.l hypha.o Abundant, colu-

mellao wit.h irregular broad proJoction.e, ,i;pomn. 
giophores small, upt.o 250 I' (u,•01·. 90-180 µ) 

LL. CJolony auppr'ef.l&ed ........ . . .. . .. . , . • . , ..•.. 

M. Sporangiaspores smoll (2,2 µ) 3,3- 6 I' 
(ovor. 3,3-4,6 fL) .... . . . ....... . ..... . 

MM. Sporo.ng iOBporos Iorgo (3,6 I') • .6- 8,6 I' 

JJJ. a.,sa.m~n..ti.t 
Mohrolra & Mehrotra 
(1909) 
M 

!If. jona3eni 
Londner ( 1908) 

(oxor. 612- 617 µ) .•• •• . . . . . .. ..... . ... M . ja.ttMtni vnr. indioa 
Mc hrot1"a k Bo.ijal var. 
nov. 

KK. Colony grayish m colour, epomngiosporos 1088 t.ho.n 
8 µ . .. .. . . • . . . . . . . . .. . . . .. .. . . . . . .. . .. . . .. .. . M. glooo.t1U 

Fischer (1892) 



7. Species not utilizing methionine: M . plumb....,, M. suhagiemi& 
and M . juscu,. 

8. Cyst!ne u tiliz!n11 species: M . pl4$lllus and M. lomprosporu,. 

9. Species not utilizing peptone: M. janssenl and M. a.ssamen•l3. 
10. Urea ut!llz.ing species: M. pusil!m, M. dispersu,, M. di.!persu> 

var. megalospora, M. plumbeu.s and M. ,u!iagiensl•. 

C. S u I p h u r S o u r c e s: 

1. Species not utilizing ammonium sulphate: M. assamemi.!. 
2. Species utlllzlng potassium sulphate: M. pu,iUu,, M. janueni, 

M. jan.ueni var. indica and M. la,nproaporus. 

3. Cystin utilizing species: M. pusillw and M. lamprosporns. 

4. Species not u tilizing melhionlne: M. assamensis and M. globorna. 

5. Species not u tilizing thlourea: M. assamemis. 
6. Sodium sulphite utilizing species: M. pusillus, M. fmcus and 

M. Lamprosporm. 

Descriptions of the iaotate, 

Mu co r pus i 11 u I Lindt, Arch. exp. Path. Pbarmak. 21, 272, 1886 
(Te.'Ct F lg. I : l - 13; P late I , Figs. 1-2). 

M. comealis Sacc., 1913. 
M. buntingii Lcndner, 1930. 

Colon ies on oat-meal agar and SMA 2-3 mm high, a t first whitish 
gray, later deep neutral gray to hair brown, turf low much thick; spo­
rangiophores sympodially branched, oft.en with a septum above the 
origin of branches, upto 17.5 I' Ln diameter, In some liquid cultures 
rhizoid-like structures present, sometimes abortive branches p rolifera­
ting f rom sporangiophores; sporangia spherical, mostly 4!>-90 I', some­
times uplo 110 µ in diameter, sporangial wall incrusted, bright gray to 
brown, deliquescing; columellae oval or pear shaped or olightly elon­
gate, 20-55 X 15- 37 µ in size, average 22-45 X 15-28 µ, often with 
a collar; sporangiospores globosc to subglobosc, sometimes oval to 
sUghtly irregular, 2.~.5 µ oval ones 4.5-12.5 µ in size, averaging 
3-3.3 I' (- 6 µ); chlamydospores present In only liquid cultures, ter­
minal or !ntercalary, oval to irregular In sha pe, 7-14 X 5.2-12 µ ln 
diameter; zygospores not seen; growth poor at 20° C but good at the 
temperature range of 3~0° C. 

Descrip tion based on culture No. Mx. 2, isolated from soil of 
G o r a k h p u r by B a i j a I (1965). From India it has been reported 
earlier by Sar b h oy (1963), Mehrotra (1965), Bai j a 1 & M e bro­
t r a (1965) and Nan d (1967). 
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Mu co T lamp To s po nu Leminer, Mucor. d. 1. Suisse 3 (1): 92 
1908 

(Text Fig. Il: 1-11; Plater, Fig.~). 
Colonies on oat meal agar, PDA and SMA v.•hlte, 2-3 cm hlgb and 

cottony; sporangiophores a t first curved, later erect, unbranched or with 
a short curved branch; sporangia spherical, 30-60 (100) µ (mostly 
30- 60 µ); sporangial wall spiny and diffluent; colurnellae globose 
broader at base, sometimes oval. 10.5-28.1 (34.5) X 10.5-25 (30) µ 
in size; sporangiospores globose, sometimes oval, but mostly the for­
mer, hyaline 6-13.5 µ (mostly 7-9 1.1) in diameter, oval ones 7.5-15 X 
6-13.5 11 in size; at maturity the colony forming short, simple or 
mostly b ranched, permanen tly circinate sporangiophores bearing spo­
rangiola a t the tip and branches; sporanglola also produced on circinate 
branches from sporangiophores which terminate into sporangja sporan­
giola one to few sporic, caducous, non-dehiscent 16-30 (- 38) µ. 
(mostly 15-25 µ) in diameter; wall spiny, persistent, chlamydospores 
and oidia formed only in liquid culture, variously shaped 8-28 µ In 
diameter; zygospores not seen . 

Description based on an isolate obtained from CBS Culture Col­
lection, Baarn. 

M. dis per s us Hagem, Annals. mycol. 8, 271, F ig. 4, 1910 
(Text Fig. I : 14-21; P late I, Figs.~). 

Colonles on oat.meal agar and SMA 1-2.5 cm bigh, white, cottony for­
ming thick felt at 25° C with giant cells in the substrate mycelia; spo­
rangiopl1or cs branched in monopodial clusters, 4.5-10 µ in diameter; 
sporangia spherlcal, (- 20) 30-110 µ, delicate, wall di.Uluent; columeUac 
oval to hemispherical or dome shaped, 14-25 X 10.5-18.5 I' tn size; 
sporangiola present mostly on erect sometimes curved sporanglophores 
arising primarily from substr ate hypbae, globose, 15-45 µ, averaging 
30-40 11 in d iameter, 2-8 sporic, walls incrusted, fragile; sporangio­
spo,·es globose to subglobose. angular, smooth 10.5-17.5 µ averaging 
12-15 µ ln size; chlaroydospores present In liquid cultures only; zygo­
spores not seen. 

Description based on nn isolate obtained through t,he courtesy of 
Director, CBS, Culture Collection , Baam. 

M. dis per s u • var. m cg a. Io s p o r a Linnemann, Flora. 130, 184, 
1936 
(Text F ig. I: 22-23; Plate l , Fig. 5). 
Thia variety differs trom M. dispersus only in two characters, firstly 

in having frequently largest sporangiospores, i. c., 18-23 µ, averaging 
18-20 µ in size, and secondly in having slightly slower growth at 25° C. 

Description based on an isolate No. 38935 obtained from CBS, Baam 
through the courtesy of Director. 
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Mu co T p l u m b e u • Bonorden, Adh. natu.rforsch. Ges. Halle, 8, 109, 
186<1 

(Text Fig. III: 22--30; Plate 11, Figs. 1-2). 
M. spinosu• van Tleghern, 1876. 
M. spine,cens Lendner, 1908. 
M. adriaticus Plspek, 1929. 
M. plumbeus var. spin.seen• (Lendner) Nawnov, 1935. 
M. plumbeus var. recurvus (Grove) Nawnov, 1935. 
M. plumbeus var. nana Naumov, 1935. 
M. brunneu.s Naumov, 1935. 
Colonies on oat meal agar and SMA about 1 cm high at 25° C, 

mouse-gray; sporangiophores sympodially branched, with all branches 
tcrmjnating into a -sporangium, with a sephl.Dl just at the point of origin 
of a branch, upto 15.7 µ in diameter; sporangia spherical, mostly 45-
100 µ, sometimes upto 120 µ in diameter; wall incrusted, diUJucot; 
columellae oval or pear shaped, 15.5~5 X 10.5-45 µ in size, a few 
smaller ones oval to obovate 3.5-18 X 3.5-14 11, furnished at the top 
with variable number of spine like proje<:tions; sporangiospores globose 
to slightly subglobose or oval, verrucose, light brown In mass, 3.7-9 II, 
averaging 4.5-7.5 µ, oval ones 6-13.5 X 3.7-9 µ; chlamydospores 
numerous only in the liquid medium, intercalary, subglobose or oval 
or irregular in shape, 10.5-24 X 7-19.5 µ; zygospores unknown. 

Description based on an isolate from soil of Calcutta. Culture de­
posited in BSM Culture Collection, Botany Department, University of 
Allahabad, under Mx. 42. 

From India It has been reported by M eh ro t ra, B aij a I & 
M e hr o Ir a (1965), Nan d (1967) and Prasad (1968). 

Mu co T b Tun n e o - gr ls e us Sarbhoy, Trans. Br. mycoL Soc. 51 (I), 
25-32, 1968 
(Text Fig. III: 16-21; Plate II, Figs. 3-4). 

Colonies on oat meal agar and SMA I cm high at 25° C, at (irst 
white, later deep gray or brown; sporangiophores repeatedly sympo-

Text Figure Ill 

Figs. l - 15. Mucor suha.0£emf1 Mebrotra - 1. Upper portion of .:a sporangl.o­
phorc with terminal and let.e.tol sportmgla. 2-8. COlumellae ot terminal 
sporangin. 9. Portion of a spo.rongiophore showing secondary sporungia. 
10-12. Smaller coh.tmeUoe of lllteral l5porangin. L3. Rhizoid like at.ruclurcs 
at the base ot a sporang1ophore. 14. Chlarnydospores. 15. Sporang iospores 
with vcrrucose wall. 
Figs. 16-21. Mucor brunn.eogNeu.s Sarbhoy - 16. A portion ot spor:mgio· 
phore .showing the pattern of branching. 17-19. Columellac. 20. Cblamydo­
spores. 21. Spo.rangiospores with vcrrucose wall. 
Figs. 22-30. Mucor plumbeus Bonorden - 22. Portion of a sporangtophore 
showmg the manner of brandllng. 23. Chlamydosporcs. 24-29. Columellae 
'With spines al their tips. 30. Vcrrucose sporanitospores. 
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dially branched, sometimes bent with sterile ends, septation above the 
origin of branches, 9.:.---20 µ in dlameter; sporangl.a spherical, brownish, 
deliquescing, 45-120 µ, (mosUy 60-90 µ); columellae of various shapes, 
oval, clavale, obovatc to sometimes pyri!orm, 20.5-50 X 14-35 µ, 

smooth or a few wilb one or two infrequent projections; sporangiospo-

55 



res globose to short oval 4.5-13.5 X 4.5-10.5 µ, averaging 6.5-6.5 µ 
in diameter, few giant Irregular sporangiospores also present, 10.5-16.5 
(- 25.5 µl X 7.5-11.5 µ in diameter, brownish in mass, finally verru­
cose or roughened; chlamydospores numerous only In the liquid media 
which are intercalary upto 22.5 µ; zygospores o.ot seen. 

Description bosed on an isolate obtalncd through the courtesy o! 
Director, CBS Culture Collection, Baam. 

Mucor auha gi ensis Mehrotra M. D. Sydowia, 17, 283, 1964 
(Text Fig. ID: 1-15; P late rr, Figs. 5-6). 

Colonies on oa.t meal agar and SMA 1.5-2.5 cm high at 25° C, 
at first blui,ih white later on blackish; sporangiophores septate upto 
24.5 µ in diameter, at first unbranched later oo branched sympo­
dially and numerous short, mostly curved, sometimes erect, unbranched 
sometimes branched, branches arise; prlmary sporangla globose, 45-
105 µ io diameter; secondary sporangla 15-72 µ mostly 30-40 1• in 
diameter, at maturity sporangiospores remain adherent to colwnclla; 
sporangial wall incrusted, deliquescent; columellae of terminal spore:n· 
gia, oval, globose, pyriform or broa.der than long, mostly smooth rarely 
with projection.o, 21-70 (80.8) X 21-63 (7) 1•; columellae o! secondary 
sporangia 3.5-49 X 5.25-24.5 µ; on aging sometimes secondary bran· 
ches !all oU; sporanglospores brown, strongly roughened, globose, sub 
g lobose Lo oval, 3.5-10.5 X 10.5 (-12) I' mostly 6 µ in diameter, oval 
ones 6--19.5 X 4.5-13 µ, ch.la.mydospores numerous produced only in 
liquid medium, oval to Irregular in shape, 8.7-28 X 7- 17.5 1•; zygo­
spores unknown. 

Description bnsed on culture No. Mx. - 43, isolated by B o i j a I 
from soil of Darjeeling. 

Mu co r f us cu s Balnier, Bull. Soc. Mycol. France 19: 153-172, 1903 
(Text Fig. IV: 1--0; P late m, Figs. 1-S). 

M. petrimulam Naumov (1915). 
M. p!umbeus var. int<!rmediatus Zach (1035). 
M. petrlnsular!s Naumov var. megalo:rporus Smith (1957). 
M. petri11rularis Naumov var. echino:rporus Ling Young (1930). 
M. bedrcluini Schmldt (1925). 
M. ramiger Fosterls (19i2). 
Colonies on oat meal and SMA 5-8 mm high at 25° C, at fi rst 

white later grayish; sporanglopbores 10.5-24.5 µ in breadth, branched 
repeatedly with a side branch arising immediately below a septum, 
formed near sporanglwn; sporangia spherical, 30-120 µ averaging 
60-90 11, grayiah brown, wall deliquescing or remaining attached to 
colu:meDae; colurnellae pyriform, oval or pear shaped, brownlsh, mosUy 
smooth sometimes with in.frequent projections at tip, 21- 75 X 14---48 µ; 
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sporangiospores globose with !cw short oval ones, (- 4.2) 5.2-12 µ, 
(mostly 8.7 1•) and oval ones 8.5-19.5 µ, smooth walled, w ayish b rown 
in mass often adhering to the columclla and collar; chlamydospores pro­
duced only in the liquid media, 6.5-28 µ; zygospores not seen. 

Description based on culture No. Mx. 27 Isolated by Bai j al from 
the soil o! Ghazipur. 

From India It has been reported earlier by B a i J al and M eh 1· o­
tr a (1965) and N a n d (1967) as M. pemnrulon•. 

M. au amen• is Mehrotra and Mehrotra, Sydowia 23: 183-185, 
1969 

(Taxi Fig. rv: 7-18; Plate Ill, Figs. 4---41). 
Colonies on oat-meal agar and SMA 2 mm high at 25° C, floccosc, 

aerial hyphac abundant, at first white later becoming blackish at ma­
turity; sporanglophores very short mostly 90--180 µ, sometimes upto 
250 µ in length, sympodfally branched, often bent, septa present just 
below the sporanglum, 7-17.5 µ in diameter; spora.ogia spherical 
blackish, deliquescing or breaking (-17.5) 22-45 I' (mostly 30 µ); colu­
mellae globose to ,ubglobosc or oval occasionally conical 7-25 X 
5.2-17.5 µ, dark gray or blackish, frequently with irregular blunt or 
broad projection, sometimes smooth; sporanglospores globose to sub­
globose 2.5-7.5 µ (average 4.5 µ) and oval ones 7-12.5 X 6-9 ,, 
(average 9 X 6) in diameter, smooth, hyaline, blackish in mass; chlamy­
dospo.res present only in liquid media, terminal or intercalnry, thick 
walled 9.5-25 X 7.6-1811: zygosporcs not seen. 

Description based on an isolate from BSM culture collection. 

M. ; ans sen i Lendner, Muc. d. 1. Suisse, P. 38; Fig. 30, 1908 
(Text Fig. II: 12-18; Plate Ill, Fig. 7). 

M. kurBsa11ovii Milka and Beljakova, 1967. 
ColooJes on oat-meal agar aod SMA 4-6 mm high at 25° C be­

coming dark gray or bluish black at matw·lty; sporangiophores cyme>­
sely branched, 3.5-10.5 µ in diameter; sporangia spherical, deep bluish 
black, 21-70 µ, averaging 35--42 µ in diameter, wall lncrustcd, !rugile; 
columellae rounded to oval (-8.7) 10.5--45 X (-5.2) 10.5-35 µ; spo­
ranglospores globose rarely oval 2.2-6 µ, mosUy 3.3-4.5 µ, smooth 
walled; chlamydospores present in only liquid media, oval, turbinate 
or irregular 10.&-24.a X 7-17.5 µ; zygospores unknown. 

Description based on an isolate collecled from the soil of Math11Ta, 
pH 6.7. Culture deposited in BSM Culture Collection, Botany Depart­
ment, University of Allahabad, under No. MJ<. 4 and also al NURD, 
Peoria, Illinois, U.S.A. 

From lndia it has been reported earlier by Ag n i h o t h r u d u 
(1957), Mehrotra, Ba ijal & Mehrotr a (1965). 
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Mu co,,. ; an & :, en i var. ind.ica Meb.rotra &. Baijal var. nov. 
(Text Fig. Il: 19-26; Plate m, Fig. 8). 

Caespites in ,.oat meal agar0 et .. S.MA" 1-2 mm altl. caeruleo­
nigrescente sporangiophori symbodlaliter ramosi, 4.5-7.5 µ diam.; 
sporangia globose, nlgrescentia, 30-76 plerwnque 45-50 µ diam.; 
pariete ;ncrustato, f ragili; columella subglobosa vel ovoidea, grisea, 
15-55 X 13-45 µ, plerumque 20-43 X 18-32 µ; sporae globosae vel 
subglobosae (- 3.5) 4.6-8.5 µ, plerumque 6.7 µ, ovoideae 6-11 X 5.7 µ; 
chlamydosporae ovoideae vel irregulares, terminales vel intercaJares, 
9-25 X 6-16 µ ; zygospoue ignotae. 

Colonies on oat-meal agar and SMA, 1-2 mm high at 25a C bluish 
black; sporangiophores sympodially b rancbed, 4.5- 7.5 µ in diameter; 
sporangfa spherical, blackish, 30-75 µ (ave_r. 45-..50 µ) in diameter, 
wall incrusled, fragile; columellae subglobose to oval 15-,55 X 13-45 µ, 
averaging 20-43 X 16-32 µ, few smaller ones globose to subglobose 
8.7- 15 X 7- 12.5 µ, grayish; sporang!ospores globose to subglobose 
(- 3.5) 4.6-8.5 µ (mostly 6.7 µ), oval ones 6-11 X 5.7 µ in sl2e, 
chlamydospores observed only in the liquid media, oval to Irregular, 
terminal or intercaJary, 9-25 X 6-16 µ; zygospores unknown. 

Type: M. 100, solated from soi.I of Ranch!, deposited in BSM Cul­
ture Collection. 

M. gt obos us Fischer, Rabenh. Kr)il>t. Fl. 1, pp. 202, 1892 
(Text Fig. rv: 19-26; P late m, Fig. DJ. 

M. heterosporus-.sibiTicus Schostakowit.sch, 1897. 
111. splMJerosporus H agcm, 1908. 
M. sphaerospof'U3 var. major, Naumov, 1954. 
M. macrospof'U3 Pispek, 1929. 
M. turfosu s Neophytova, 1955. 
Colonies on oat-meal agar and SMA 1 cm !ugh at 25° C, at first 

white, later becoming grayish olive in age; sporangiopbores richly 
sympodially brandied, erect, 5-20 I' in diameter; sporangin spherical 
30-100 µ, sometimes upto 120 µ in diameter, brownish, wall diffluent; 
columetlae oval, oblong or pyriform, brownish (- 25) 35-60.5 X 50.811; 
sporangiospores globose and subglobose 3.7-7.5 l~ mosUy 4.5-6 µ, 

Text Fl&ure IV 

Figs. 1--6. Mucor ft1.1ctU Bainicr - 1-2.. Uppe.r -portions ot sporan­
giophorc showing the pallem of branching. 3--4. Columellae. 5. A columclla 
with a short spine and adherent- sporanglospcres. 6. Sporangiospores. 
F igs. 7-18. Mucor assamem:b Mehrotra & MehrotTa - 7-8. Upper portions 
of sporanglospo-res showtng the manner of brnncbJng. 9-14. Columcllae 
with blunt projections. 15--17. Chlamydospores. 18. Spora.ngiospores. 
Figs. 1&-26. Mucor g1obosu., Fischer - 19. Upper portion ot a sporanglo­
phore showing the pattern of branching. 20. Enlarged sporungtum. 21-24. 
Columcllac. 25. Chlamydospores. 26. Sporanaiospores. 
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sometimes oval S.-10.5 X 7.5-9 11.; chlamydospores numerous only in 
the liquid media, oval to irregular in shape, upto 25 µ; zygospores un­
known. 

Description based on culture, No. CBS 115.08 obtalned through the 
courtesy of Director CBS. 
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P l a le I 

1-2. M. pustUwr Llndt - I. An unbranched sporaDglophore x 500 -
2. Sparangiosporcs X 600. 
3-<1. M. di.spersu, Hngem - 3. Sporonglospore, x 1300 - 4. A. portion o! 
a tt-porangiophore wilh a sporauglolwn at lts tip x 600 - 5. M. dupers us 
var. nteoalO.tpQTa Linnemann - 5. Sporaoglospores X 1000. 
6--8. Mucor La.mJ)TOIJ)OTW Londner - 6. A spornnglolum x 600 - 7. Colu­
mella x 600 - 8. Sporangio&,>ores X 1000. 

Plate 11 

1-2. Mucor ])lumbeus Bonorden - l. Columclla X 500 - 2. Sparangioopo­
rcs X 2000. 
3---4.. A1u.cor brunneo-grtaeu, Sarbhoy - 3. Columella x 600 4. Sporangio­
sporeo X tOOO. 
5-8. MuCOT sulu1gtenata Mehrotra - 5. Upper portion ot a sporangiopho:rc 
with a sporsuglum al the tip X 400 - 6. Sporani:losporcs X 1300 - 7. Co­
lumclln X 600 - 8. A spornni1lopbore showinl: the patl•m o! branching 
X 1000. 
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Plate m 
1-3. Mucor ftucus Balnler - 1. A Iulty maLure sporangium X 160 -
2. A porUon o! a sporaoatophore showing the presence or a septum at the 
place of branching x 300 - 3. Sporangiospores x 2000. 
4-6. Mucor as.somensls Mehrotra & Mehrotra - 4. Upper portion of a 
sporanglophore showing the pattern of branching and columellae X 1000 -
5. Sporangium X 1000 - 6. Sporanglospores x 1200. 
7. Mucor jamseni Lendner - Sporaf14iospcrcs X 1500. 
8. MucoT jansseni var. indf.ca Mehrotra & Baljal - Sporanglosporeis X 1500. 
9. M. alobosus Fischer - Sporangiospores x 200. 
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Ccphalosporium coccorum Potcb, a mycoparasite on 
Ra vcnelia species 

By U. P. Singh 

Facully ot Agriculture, Bo.naras Hindu Unlvers.Jty, Varanut, India 

The species of Ravenelia, an Interesting genus of Uredlnales, are 
predominantly distributed in the tropical belt parasitizing the plants 
belonging to Leguminosae and Euphorbiaceae. During the mycological 
foreys, a whitish mycelial (ungus is observed parasitizlng the uredia, 
uredia and tel!n of Ravenelia b,eyniae Syd. and Ravenelia hobsoni 
Cooke parasitic on Melanthcsa rhamnoides Bl. and Pongamia glabra 
Vent. (Fig. I) respectively. The microscopic observations of Lhc pa­
thogen shows septate, profusely branched hyphae giving rise to simple 
conidiophores abstricting the cortidia singly. The Monilia type deve­
lopment of conidiophores and conidia and their apical assemblage in 
mucilage (B a r n c t t, 1955) point Its identity to a species of the 
genus Cephalosporium. A detailed account of parasitism and the deve­
lopment of the fungus in artificial medium is described here. 

Materials and Method s 

The 2 parasitic fungi were scparotely isolated by the dilution 
method and maintained on potato dextrose agar (P. D. A.) medium. 
Plated colonies on Czapek-Dox agar, incubated at room temperature 
(22-24° C) showed cottony myceliw:n with abundant sporulatlon in 
both isolates. No pigment was observed diffusing in the substrate 
below in either of the isolates. 

Results and Discussion 

The pathogen parasltizing the sori o[ rust fungi was observed 
during October after mansoon period while moistll.N! · condense6 in 
fine droplets over the uredia and telia in the early morning hours. 
The mycoparaslte grows vigorouscy over freshly erupted subepidermal 
rust pustules masking Lhem completely and the growth grandually 
turns grey over the uredia and tella of R. hobsoni where- as ii remains 
- pale creamy white in case of R. bTeyitU. 

Serially cut V. S. through the infected sori expose the mycelium 
growing rapidly over part or entire sorus, permeating through the ure­
dlospores, sporiferous layer and tho basal stroma, eventually masking 
the sorus with its sporiferou.s byphae. Sporulation is abundant in 
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both the case. The mycellal growth is usually restr icted to the uredium 
and tclium in respective cases but rarely the hyphae creep over the 
adjoining leaf surCace except for penetrating and feeding over the 
dislodged urediospores or parasltizing the adjacent uredia and covering 
them similarly. Numerous slender, simple, erect conidiophores grow 
over th.e sorus cutting by abstrictlon unicellular, hyoline, simple co­
nid.la successively, which on dislodging adhere together In a slimy 
material. 

Leaflets of the 2 h ost plants bearing freshly erupted uru!ected 
(uncontaminated) uredia in detachted leaf cultures (Yarwood, 1946) 
mainta.lned in 2% sucrose solution were reciprocally cross-inoculated 
by spraying spore suspension !rom young plated colonies of the 2 
isolates prepared separately and incubated at room tempe.rature (22--
24 ° C). Another set of similar young uninfected sori on the 2 host 
leaves was inoculated with the respective fungal Isolates for com­
parislon. Control blank sets sprayed wilh dist. water alone were run 
as checks in each case. Typical infection by the mycoparasite app<>ared 
on all the inoculated uredia in 3-4 days in both the sets. The infe<>­
t lon appeared restricted to tbe respective sorl only on the host leaves, 
although the spores in suspension were sprayed over the fresh leaf 
surfaces. The sort in the blank checks remained free from infection. 
Monosporic isolates from these infections are morphologically identi­
cal to the original culture isolates in all respects indicating a single 
species o! CephalospoTium being involved In infecting the 2 rust 
species. Recently Sukapure and Thirumo.lachar (l966a, 
1966 bi nave aescribed the characterization and identification o! the 
species of Cephalo,rporium on the basis o! mycelinl development, co­
lony characters on standardized media and the relative morphology of 
the conldiophores and conldla and pigmentation of the substrate if 
any, as done in case ot the Aspergillil and Penlcillla. The present .iso­
lates come under the group Cephalosporium curtipe, proposed by them. 
Morphology of colony characters, conidla and conidiophores and their 
mode of development resemble closely those of Cephalosporium coc­
corum Petch (Petch, 1925) to which the isolates are re!erred. Diff.,.. 
rential pigmentation in the mycelial growth over the respective sorl 
.in the field is possibly due to the rust lniecLion as interacted by the 
host plants. Spccles of Cephalo&poTium are known to occur as sapro­
phytes in soil, parasitic on economically important plnnts and also ns 
hyperparasite on several fungi including rust species. Cephalosporium 
curtipes var. uredinicotc Sukapure and Thirwnaiachar and C. acre­
mo1<ium Corda hyperparasitlc on the uredla of rust fungi have so 
far been reported mycoparasltlc species in the genus Cepll<llO$pOrium 
(H assen b r a u k, 1936, S u k a p u re and Th Ir um a J a ch a r, 
1966). 

The presc,nt fungus adds another one to the mycoparasitlc species. 
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Petch (1925) described the type species parasitic on insects like 
Chiona,pia sa!IC1u and Lepido1ape1 uhni. The isolate under study is 
morphologically identical with C. coccorum but appears specl[ic in 
its parasitism restricted to the uredia and telia of rust fungi, which 
is distinctive enough to accomodate it as a new variety. lt is, therefore, 
proposed to name the fungus Cephalosporium coccorum P etch var. 
uredinio var. nov. A formal description is given below. 
Cephalospa,lum coccorum Pelch var. uxedina Singh var. nov. 

Colony cottony white, mycel!um hyallne, septate, profusely bran­
ched, conldiophore3 hyaline lo subbyaline on aging, nonseptate, tapering 
towards the tip, sometimes in fascicles of 3--4 and measure 20-
65 X 1.6--2.3 µ. Conidla hyaline, unicellular, ovate to elliptical, smooth 
and thin walled, arranged in a group in a slimy matrix at the tip of 
the conidiophore and measure 2.3-5.5 X 1.3-2.3 µ. 

On uredia and telia of Ravenolia hobsoni Cooke on Pongamia glabra 
Vent. on 15. October, 1963 a t Varanasi, U. P. Leg. U. P . Si o g h. 
Type.; on urcdla of Ravcnella breynioe Sydow on Melanthesa rham­
noides Blume on 25. October, 1963 at Varanasi, U. P. Leg. U. P. Singh. 
Type. 

C e p h a l o s p o rl u m co c c o rum Petch var. uredl.nls Singh, var. 
nova. 

Caespites aTh1, byssoidei; mycolli hyphac hyalinae, septatae, irre­
gulariter ramulosae; conicliophori hyalinl vel sub hyalini, continui, 
apicem versus attenuati, interd.um 3--4 faseiculatl, 20-65X l.5-
2.3 µ; conidia hyaline, continua, ovoidea vel ellipsoidea, levia, tenuiter 
tunicata. in conidiophorum aplce complura mucoso - conglomcrala, 
2.3-5.5XJ.3-2.3 µ. 

Ad urcdia et telia Ravenellae hobsoni Cooke in Pongamio glabra 
Vent die 15. Octobris 1963 in Varanasi, U. P. Leg. U. P. Singh. 
Typus ad ured.ia Raveneliae brel/lliae Sydow ad Melanthesa rham­
lnoides Blume, clic 25 Octobrls 1963 in Varanasi, U. P. Leg. U. P. 
Singh, Typus. 

Type culture has been d.eposited In the Herbarium of Centraal­
bureau voor Schimmelcultures, Baarn. 

Summary 

liyperparasitlsm ot a Cephalospor!um species on the uredia and 
tella of Ravenella brevniac and Ravenelia hobsoni is observed during 
October in Varanas~ Uttar Pradesh. The infection is specilic to the 
uredial and telial stages only and prevalent over a short period as 
the environmental conditions permit. Development of the infection, 
artificial culture and morphology are described and the fungus iden­
ti!ied as Cephalo.tporium coccorom Petd>. 
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The lnfiuence of some Vitamins on Citric 
Acid Fermentation 
By A. S. Sr iva s tava 

(Department o! Botany, C. M. P. College, Allahabad, India) 

In tro du ct i o n 

Pasteur (1860) noticed that the development of yeast culti­
vated in a synthetic medium was greatly enhanced by the addition 
ol small quantities of some organic substances. E as t co t t' showed 
that inositol was an essential growth factor for lhe micro-organisms. 
Woo I I e y • also suggested that inositol possesses significant activity 
as a growth factor. B u cha n an and Buchan an • postulated that 
pyrldoxine, !olic acid, aneurtne and inositol have proved to be good 
factors to bacteria. Co j o ca r u and F o e s a• observed that the 
addition of calcium pentathenate and inositol to molasses employed 
in yc-ast fermentation, significantly increased the production and 
quality of yeaat. MI s r a • studied the effect ol folic acid, nicotinic 
acid, ancurlnc hyd rochloridc and pyridoxine on the growth and acti­
vity ol Nitrobact« agi!ls and oboerved that only pyridoxine serves as 
growth fnctor for the organism. 

A search in literature shows that much work has been done on 
the synthesis of several vitamins during fermentation, but sulficient 
light has not been thrown on the study of the influence of vitamins 
on the fermentation itself, particularly in cit;ic acid fermentation. Kee­
ping this thing in view an attempt bas been made to study the influence 
of some vitamins viz., nicoUnic acid, inositol, pyridoxine and aneurine 
hydrochloride on the growth of the mold and on the production of 
citric acid. 

E x pe r imenta l 

150.0 g. of •ucrose, 2.5 g. NH,NO,, 1.0 g. KR.PO, and 0.25 g. 
MgSO, · 7H,O were disolved in 500 ml diatilled water and a requisite 
amount o! KCL-HCL buffer solution was added to the medium to 
adjust the pH 2.2.. The total volume of the medium was divided tnto 
JO equal parts and each part was taken in a 250 ml conical ilasks. In 
tbls way forty-eight conical flasks containing the above quantity of the 
medium were arranged for the experiment with each vitamin taken (or 
the study. 

These ilasks were arranged in three sets, each comprising 15 flasks. 
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The remaining 3 flasks were kept as controls. Each set was re-arran­
ged In five sub-sets, each comprising 3 flasks. The five sub-set.s of 
each experiment contained 1, 2., 3, 4 and 5 ml of N/1000 solution of the 
respective vitamin. Thw, the molar concentration of vitamin was 1.0 X 
10-s M, 2..0 X 10-• M, 3.0 X 10'"' M, 4.0 X 10-0 and 5.0 X lo-' M. 

The control flasks did not contain any vitamin. Finally the volwne 
of the medium in all the flasks was raised to 100 ml. Then the flasks 
were plugged with cotton and sterilized at 15 lb. pressure for thirty 
minutes. Aftere sterilization they w ere allowed to cool to room tempe­
rature. 

A heayy spore suspension was obtained by pouring 10 ml of steri­
lized distilled watere over a young colony [3 days old) of A. niger 
•train 21 grown in a culture tube. The tube was shaken to ensure ma­
ximum dispersion of spores. Three drops of lhls spore swpenslon were 
added to each flask. The flasks were then inoculated a t 30° C in an 
incubator. All the fitteen flasks of each of the tlu'ee sets were ana­
lysed aftere 5, 10 and 15 days of incubation respectively. 

The mold was separated from the medium by filtration through 
a welghed filter papere. The mycelium mat of the mold was washed 
three or four times with distilled water a nd dried In an air oven at 
60-70° C for 24 hours and then cooled in a desiccator and weighed. 
Thus, the amount of lhe growth of the mold in terms o( dry weight 
was obtained. 

Citric acid was detl!Tmined gravimetrlcaUy as calcium salt. The 
illlratc along with washing was collected and ihe total volume was 
made upto 100 ml by adding requisite amount of distilled water [Sol. 
A). 10 ml of the above solution was taken and it was hydrolysed with 
2 ml of 2N HCL by boiling for 10 minutes. After cooling, the excess of 
the acid was neutralized by adding a few drops of d.il. sodium hydro­
'Jtide. The solutlum was then made upto 100 ml and titrnted against a 
standard Fehling solution using methylene blue as an indicator (Lane­
E y no n, method.). 

Now 50 ml of the solution A was taken In a 250 ml beaker and an 
excess of ammonia was added to neutralise tho acid. The solution was 
boiled till all the excess of ammonia was removed. Then 2'/, CaCI, 
solution was added to precipitate both oxalic and citric acid as calcium 
oxalate and calcium citrate. After cooling U1e ppt. was filtered through 
a weighed filter paper, washed three or four times with d istilled water 
and dried. It was weighed and was then trated with bot 50'/o acetic 
acid. 'l'he calcium oxalate remained on filter paper, while calcium 
citrate dissolved in acetic acid. The precipitate of calcium o~alate was 
reweighed and, thus, the amount of calcium citrate was obtained by 
difference. From the amount of calcium citrate obtained the amount of 
citric acid could be known. 
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Discussion 

It was observed that tbe effect of vitamins in general on the 
growth of A. nigeT was not encouraging (vlde fig. 1). It was evident 
trom the fact tba t even the maximum amount of the growth of the 
mold in presence of nicotinlc acid, inositol, and pyrldoxine (vide tables 
l, 2 and 3) was found to be lower than that in the control. However, 
in the presence of aneurlne hydrochloride (vide table 4) it was not so. 
The maximum growth of the mold was found to be higher than that 
in the control 
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The influence of nlcotinic acid and inositol (vlde tables I & 2 
and fig. 2) in producing citric acid was al.so not found to be significant. 
In the presence of nicotinic acid even the maximum yield (38.6'/,) of 
citric acid was very poor than that in the control (60.0'/o). It eppears that 
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the influence of Lhese vitamins deactivates the enzyme system thereby 
reducing the activity of A. niger. However, the effect of pyridoxine 
(vide table 3) on the production of citric acid was encouraging (50.8%). 
and it was perhaps· due to the fact that pyridoxlne is not inhlbit.ory 
in the activation of enzymes responsible for cittic acid fermentation. 
The more encouraging result was obtained in the presence ot aneurine 
hydrochloride (vlde table 4) which could produce an appreciable amollllt 
ot citric acid (70.8 'I,). 

Table 1 
Influence ot NJcotinlc Acid on the growth of the mold and on the 

production o! citric acid 

Cone. at 
nlc:oUnk nctd 

Growth of the mold Yield of clu:ic acid Sugar left 
gJlOO ml g )lOO ml g)lOO ml 

o X 10-f M Days 5 10 15 10 15 JO 

Control 
1.0 
2.0 
3.0 
4.0 
5.0 

2.2442 3.7228 4.78S2 
L64.l.2 2.8724 4.4924 
1.6514 2.8724 4.(924 
1.78-12 3.19ti0 4.5552 
I. 7634 3.0t46 4.446 
1.7554 3.0324 4.3542 

1.664 4.4248 6.5084 
2.7934 4.2204 S.0124 
2.5212 3.9930 3.1084 
3.1084 4.5568 3.2298 
2.ll878 4.6248 3.6110 
1.8608 3.0088 2.309 

Table 2 

1.2.03 7.4-04 4.320 
9.762 2.652 1.500 
9.765 2.608 1.4~2 
7.722 2.408 l.920 
7.740 uoo 1.882 

10.00 3.242 2.400 

Influence o! Inositol on the growth of the mold and on the production of 
citric acid 

Cone. of 
inositol 

Growth O! the mold Yield or cit ric ucld 
g) lOO ml gJIOO ml 

Sugar !ell 
gJIOO ml 

a X 10--'M Days 10 15 10 15 10 15 

Control 
1.0 
2.0 
3.0 
4.0 
5.0 

2.1002 3.6004 4.6800 
1.7240 3.0448 3.5950 
l .861l0 3.5664 4.2012 
1.9942 3.965G 4.7522 
2.1422 3.200 4.1290 
l.6360 3.3416 3.780 

1.5756 4.4320 6.5438 
2.7072 2.7620 2.6792 
2.4280 2.9324 2.5058 
2.8400 2.8420 2.2204 
2.5496 2.9112 2.2778 
2.1612 2.720 2.1184 

Table 3 

12.520 7.440 4.320 
9.660 3J 62 2.180 
8.340 3.212 2.750 
8.00 4.084 3.670 
8.240 4.376 3.4.12 
8.400 2.824 1.3:W 

Influence of Pytidoxine on the growth ot the mold and on lhe production 
of citric acid 

Cone. ot 
pyrodoxlne 

Growth of the mold Yield of citric acid Sugar le!t 
gJlOO ml gl!OO ml gJlOO ml 

a X 10-1 M Days 10 15 10 15 10 15 

Control 
1.0 
2.0 
3.0 
4.0 
5.0 
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2.H52 3.8420 4.7742 
1.4354 2.7402 3.850 
UGO 3.054 4.3080 
1.7602 3.1850 4.3420 
1.85(0 3.32.~2 4.7260 
U02 3.1820 4.300 

1.0442 3.6874 5.9662 
1.5034 3.9004 5.4484 
1.5736 4.4640 5.9678 
2.4520 4.9606 6.200 
3.1124 5.2842 7.4734 
3.1124 4.8294 6.2082 

12.762 ?.555 4.40 
8.462 6.00 3.446 
8.882 6.204 3.02 

10.24.2 6.04 2.804 
10.183 5.458 2.204 
10.283 5.002 2.604 
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Table 4 
lnfiuence of Aneu.ri.ne hydrodllortde on the growtb. of the mold and on the 

production of citric acid 

Cone. of 
aneurine 

Growlh of the mold Yield of citric acid Sugar Jett 

hydrocbloride gllOO ml 
a X 10 ... M Days 10 J5 

Control 2.0540 3.6760 4.1020 
1.0 uno 2.SOM 3.oo« 
2 .0 L6102 2.66S2 4.6662 
3.0 1.7660 3.6052 4.9624 
4.0 1.8700 3.8620 5.5032 
5.0 1.8530 3.5856 5.002 

gllOO ml 
10 15 

1.1546 3. 7234 5.5764 
2.1166 3.4400 5.5020 
2.160 3.4460 8.050 
2.3614 4.0062 6.0220 
3.1932 5.4662 8.8722 
2.11794 4.4022 8.0552 

gJ100 ml 

5 10 15 

12.60 7.040 4.502 
9.120 6.066 4.522 
8. 704 6.054 4.234 
8.424 5.742 4.200 
6.162 4li52 3.772 
7.00 5.464 4.382 

On the basts of the data obtained one may draw the conclusion 
that vitamins in general do not give encouraging results so far as 
citric aeld production by A. nigtt is concerned. However, it appear• 
that citric acid producing molds have selectivity for certain vitamins 
and hence pyri.doxine and aneurlne hydrochloride enhanced the rate 
of citric acid production in theier presence. It ls likely that during 
citric acid fermentation many of the vitamins ore produced and, there­
fore, the organism does not need vitamins from any othere outside 
source. 

The effectiveness of the vitamins studied ls given below in the 
descending order. The figure bracketted against each vi(amin indicates 
the maximum percentage (on sugar basis consumption) of citric acid 
production In the presence of the respective vitamin. 

aneurtno hydrochloride ('10.8°1, > pyridoxlne (50.8°1,) > nlcotlnic 
acid (38.6'1,) > inositol (201/,). 

So far the consumption of suga; during ferm•ntation was con­
cern.ed i t was noted that the production of citric acid corresponded th• 
consumption of sugar. 

Summa r y 

The !nilue.nce of nicolinlc acid, Inositol, pyddoxlne and aneurino 
hydrochlorlde on the produktlon of citric acid by A. 11i9cr stra in Zl 
isolated by the author has been studied. It ls concluded (v!de fig. 2) 
that the effect of inositol was very poor, which could produce 2011, 
of citric acid only, where as nlcotlnlc acid, pyrldoxine and aneur:ine 
hydrochloride produced citric acid upto the extent of 38.611,, 50.8' /• 
and 70.8°/, respectively. 
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Tbe Meliolaceae of Hawaii 
By a D. Goos1 and J. H. Ander s ons 

Departme:ot of Botany, University of Hawall 

The family Meliolaceae Includes about 45 genera and well over a 
thousand species of eplphylllc, parasitic fungi, commonly spoken of as 
the "dark mildews". They occur on a wide range of host plants and 
show a high degree of host adaptation and speeializatlon (A Ins­
w or th, 1963). They are widely distributed, but reach their greatest 
development in the tropics. 

The family has been monographed recently in a monumental work 
by Han st or d (1961). This work provides a sound foundation !or all 
future taxonomlc work on the family, and represents a trern.endous 
compilation of bibliographic and first-band observation on these fungi. 

In the Introduction to his monograph, Ha n sf o rd points out \hat 
rarely does one find that the host range of a single species of the melio­
laceou.s fungi extends over more than a single family of phanerogarnic 
hosts. He states: "it is essential to know at least the family of the host 
of each specimen be!ore any attempt can be made at accurate determi­
nation of the fungus.'" In his monograph, H a n a f o r d has given pri­
mary emphasis to host families, and under each family of host plants, 
he provides a key to the Meliolaceae occurring on the members ofl thal 
family. To use his keys. therefore, it is necessary that the plant host 
be ldentlfled at least of the family level, before one can proceed to the 
identification of the fungus. 

Ha n sf or d discusses somewhat more than 1800 species and varie­
ties of fungJ, occurring on over 340 host familles. Of these, about 50 spe­
cies found on 29 host families a re known to occur In Hawaii. 

Our knowledge of these fungi In Hawaii stem• largely from work 
of S t e v ens (1925), who has been the only mycologist to have col­
lected these fungi extensively In Hawaii. A number of significant 
nomenclatural changes havo occurred since the publication of Ste­
v en s' work, and some addltlonal records have been noted for Hawaii. 
It ts desirable, there.fore, that S t even s' treatment be updated and 
adapted to the ->'stem established by Ha nsf ord, so that the 
Hawaiian species can be Integrated and readily located in Han •-

1 Present address: Department of Botany, UniversUy of Rhode Is­
land, Klop\on, 0288 t. 

• Present adres.s: Department of Botany and Mlcroblology1 University 
of Oklahoma, Norman, '13009. 
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for d's treatment. It is the purpose of this paper to provide such a 
summation. 

In this summation, the host families are listed alphabetically; the 
host family number, as glven by Ha n s f o rd (who based his system 
on Hutchins o n's "Families of Dicotyledons" and "Families of Mo­
nocotyledons") is also included. Host species, and meliolaceous fungi 
occurring on them are listed undere each family. An alphabetical 
listing of fungi and the host plants on which they have been found 
follows; species known only from Hawaii are indicated by an asterisk. 
Some recent records of meliolaceous fungi collected in Hawaii are 
also reported. 

Recent collect i ons of meliolaceous fungi 
In Hawaii 

The fungi reported here were collected during 1968-70. In addi­
tion to some new distribution records within the state, I.here are among 
these specimens two collections that appear to be new records !or the 
state; a third appears to represent a new host record. St:veral of t.bese 
fungi were collected near their type localities; lt Is intc.rest that these 
fungi and their hosts can still be found in these areas nearly filly 
years after they were llrst described by S t eve n s. 

The specimes cited below are deposited In the berbarlum o! the 
University of Hawaii. In some cases, duplicate specimens have been 
deposited In the Commonwealth Mycological Instltute, Kew, England; 
these are so designated. 

1. A • t • ri di e 11 a ace r" a ta (E. & E.) Hans!. 
On Physalis peru11iana, Upper Ditch Trail, Hawaii, 3/25/70. 
(J. Ander• on No. 10; CMI 149667). 

2. Aste, i die 11 a ch eirodendr on!& (Stev.) Hons!. 
On CheirodendTOfl. gaudichaudii. Olinda Pipeline Trail, Maui, 
3/28170. (J. And e,.. on No. 4; CMI No. 149666). On C/ieiroden­
dron sp., Wily Wily Nui Trail,Oahu, 3/6/70. (J. Anderson 
No. 22). On Vacclnium r.eticulatum. Olinda Pipeline Trail, Maui, 
3/28/70. (J. Anderson No. 3). 

3. Me Ii o I a a I y xi a e Stevens. 
On Aly:x:ia olivaeformis, Kaluaa Gulch, Oahu, collected by C. W. 
Smit b, 3/26/70. (J. Anderson No. 19). 

4. Me Ii o I a a T gent in a Speg. 
On Macl,aerina anyustifolia, Wily Wily Nui Trail, Oahu, 2500 Ct. 
elevation. Collected by R. Goos, 10/68. (J. Anderson No. 16; 
CMI 149673). 

5. M e Ii o l a h e I e r o • e ta Hiihnel. 
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On Vaccinium reticulatum, Olinda Pipeline Trail, Maul, 3/28/70. 
(J. Anderson No. 3). This appears to be a new record for the 
state. 



6. Meliola j1'ddiana Srev. 
On Pelea clv.slae/o!ia, Olinda Pipeline Trail, Maui, 3/28/70. Para­
silized by DimeTium piceum (Berlcy & Curt.) Theiss. (J. Ander­
s on No. !; CMI No. 149674). On Pe!ea sp., Pua Koua, Oahu, 
2500 ft. elevation, collected by D. He r b s t and E. B i sh o p, 
1/70. (J. Anderson No.13; CMINo.149670). 

7. Me!iola kaduae Stev. 
On Gouldi<r terminalis, Palolo Vally, Oahu, collected by C. Korn, 
6/20/70. (J. Anderson No. 23). 

8. M e Ii o I a p a ! m ! c o l a Wint. 
On Pritchardia (?) martii, Wily Wily Nui Trial, Oahu, 2500 It. 
elevation, 3/6/70. (J. Anderson No. 15; CMI 149672). Collected 
on the same host by R. Goos, 11/16/68. This appears to be a 
new host record. 

9. Me Ii o ta v a ccinii Stev. 
On Vaccinium dent.atum, Molokai Forest Reserve. collected by 
R. 0 o o s, 2/7/69. (J. Anderson No. l2; CMl H9669). On 
Vaccinium reticulatum, Olinda Pipeline Trial, Maui, 3/28/70. (J. 
Anderson No. 2; CMI 149665). 

IO. Meliolina mol!i,(B.&Br.)Hohnel. 
On Me!Tosidero., collina, Molokai Forest Reserve, collected by R. 
Goo •• 2/7/69. (J. Anderson No. 11; CMI 149666). 

11. Me!! o Ii n a no o a e - z ea I a nd i a e Hansf. 
On Metrosidero, collina, Molokai Forest Reserve, collected by R. 
Goos, 2/7/69. (J. Anderson No. 11; CMI 149668). On tbe same 
host, Lanai, collected by R. Goos and B. L c e, 5/15/69. (J. 

Anderson No. 14; CMI 14971). This appears to be a new re-
cord for the state. 

llawniiBn i\leliolneeae nccordiug to Rnnsford's t-roatment 
Index lo Host Fnmilles 

l. Agavu.ceae. Host Family 313. 
On Drocaena ai,.rea. 
MeHnla dracaenae Stev. 
2. Apocynaceae. Host Famlly 230. 
Oo Al:11r(a. oUvae/ormb. 
Affl4ZOnta otyziae H.amL 
MeUota alvzio.e Stw. 
(Amazonia p311choLTiae is listed by 

Stevens, but not Included on thts 
host by Hanslord). 

3. Arallacone. liost Family 212. 
On Cheir<>dendron gaudlcli<tudii. 
Asterldlell<1 cileiro<lendronl• (Stev.) 

Hans!. 
4. Companulaceae. Host Family 243-
0n Ctcrmontia ,nruJ.U/1ura. 
Amazonia clermonUae HansL 

On ChmnontUI J)eTliicaejoli4. 
Am<t:onia clermont«le Hansf. 
On Clennontia. sp. 
Amazonia cle-rmonliae Barut. 
MeHolB l.obelkic Stev. 
5. Celastraceae. Host Family 173. 
On Perrotteti.G sandwkena$i3. 
Amazonia. $tevensU Hansf.1 emend 

Hans!. 
Appendtculel-la kal.a!a.uen$i.$ llan.&f. 
A.stnidiella pen-ottetto.e 

(Stev.) Hans!. 
6. C)'t>eraceae. Host Family 331. 
On Brumea m.e:t1ert. 
Mellola argentino Speg. 
On Cladium mevenit. 
Me.Uola. aTpentina Speg. 
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Oa G<1/ln14 goudieh4udt1. 
Meliola orgentina Speg. 
Oa Gohnla leptostacll110. 
MeUolo argentina $peg. var. 

h<lwaiiffl.i. Hans!. 
On Maclloerin<1 angusllfoll4 (Vincen· 

114 angustlfolla). 
Meliola argenUno Speg. 
On Rhvncl10$pOTO thyTIOidCll. 
Mello!a orgentino SP"i· 
7. Eupborblaccae. HQ3t Family 136. 
On Cl4o:ri,1on sandwicenie. 
Mellota morbosa Stcv. 
On Euphorb!a du,lae/ornu,. 
Amazonla tetrorchfdil Hansf. 
B. G<,snerioceac. Hoat Family 256. 
Oa Ci,rtandra conlifolta. 
Alterldlella Cl/T!Ondroe (Stev.) Ho.not 
On Ct,Ttandrcr. lessonia.na. 
A1terldlella cyrtandrae (Stcv.) Hanst. 
9. Goodonlaceae. Host Family 245. 
On Scaevol4 eha.mls.,:onta.na. 
Melio!o 1cae11ollco!a (Stev.J Hanaf. 
On Scaevola otabra. 
Amazonia $C'Oeuolae. Hanst. 
On Scaevola moltb. 
MeUola .,:caevoUea!a (Stcv.) Hnns.l 
On Scaevola ,p. 
Affl42onta tcaevolae Hansf. 
10. Lauraccac. Host Famlly II. 
On CrvPtocaTt1a ma.n.nU. 
Asterldlella 1heortana llaasf. 
Melio!a praeterolsa Galli. (Lated as 

AI. peleae by Stcveas). 
II. Llllaccoe. Host Family 293. 
On Olanel!a odora ta. 
MeUola. greooriana Stev. 
12. Lobeliaceac, Host Family 244. 
On Labella ,p. 
Meliola lobellae Stev. 
( Amazonia J)-'llchotriae also listed by 

Stevens). 
13. Logu.nlaceae. Host Family 228. 
On Labordf4 1p. 
Amazonia J'-'1/cholnae (P. Henn.) 

Theiss. vnr. labord!a.e: f{ansf. 
14. Loront.ruiceae. Host Frnnliy 185. 
On Viscum artlculatum. 
Melto!a t>lacl Stev. 
15. Mimosaceae. Host Family 147. 
On Acacia koa. 
Meltoto kooe Stev. 
On Acacia conjuso. 
Melto!a koae Stcv. 
16. Myrta<"COc. Host Family 118 
On Euoento. s111Ldwlcen.Yi.s. 
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M~Hofa hawaUe:,ui1 Stev. 
On Eugenla ,p. 
Meltola hatDalten,t, Stev. 
On Metrosfdero, collln4 pol11morpha 

var. mc,in4 Rock. 
Me.I.iota avdowiana Stev. 
On MetTO.ttderoa coUJna Polvmorpha? 
MeltollM haplochaeta Syd. 
Meliol!,aa moms (B. & Br.) Hobnel. 
MeUoltna. ,iovae-zeala.ndia.e Ranst. 
Meliollna ,ydowlana Stev. 
On Met,rosidero, macroea.rpa. 
Mellollna sudotDto,aa Stev. 
On MetTostdero, polymorpha.. 
.dsteridiella ohiaM (Stev.) flanaf. 
17. Myrsl.naceae. Host Family 223. 
On Sutton.ta lu, utia.n.a.. 
Amazonia 1uttontae (Stev.) Hans!. 
18. Oleaceoe. Host FamUy 229. 
On Osm.anrh-us 1andtoiceM.s. 
M eliola osmanthl Syd. 
Mcllota osrnanthlco!a Hanst 
Meliola. O!ffl4nthb1.a. Hand. 
MeUokt osmantht (Syd.) var. ha.waf-

ien,ls Hanst 
19. Palmae. Host FamUy 314. 
On Prltch4rd!a mart« (?) 
Melio!a palrnieolo Wint. 
On undetermined palm. 
Me!lolo pa.lmlcola Wlnt. (Forbes·Ste-

vcns No. 878). 
20. Rhrunnaccae. Host Family 190. 
On Alpl1tt.onla excet,a. 
Appendlcule!la ,plenden, (Stev.) 

Hansf. 
21. Rosaceae. Hcl6t Family 143. 
On Rubu, hawafteiuu. 
Appmdlculello cclostroma (Desm.) 

Bilhncl. 
ttlste by Stevens as bene putogiarii 

(SpegJ Doidge). 
22. Rublaceae. Host Family 232. 
On Coprosma. ,p. 
Jlm<>.t0nta psl/dl(>lrlae (P. Henn.) 

Theiss. (Nol Included by Hansf. 
on thls host). 

On Gouldla <OTl4Cea. 
Mellola pouldtna Rnnst. 
Meltota ,andwicenm E. & E., var. 

gould!ae Harut 
:Melio!a sondwtc.entis E. & E. 
Metlola. sondwf.censis E. & E., var. 

major Hans.t. 
On Gouldla elongate. 
MeUolci wndwfcenrit E. & E., var. 

oouldloe Hansf. 



On Gould14 laru:eola14. 
MtUolo koduae Stevens. 
MeHoJ(l sa.ndwicensis E. & E., var. 

17ouldi4e: Hansf. 
Meliol4 sandtoicens!a E. & E. 
On GouLdia ,nacroca-rpa.. 
Meltota. son.d.wkenai• E. & E., v.o.r. 

ooutdl4o Hanst. 
MeUola .sa.ndwicends E. & E. 
Me:liola S'andwicen,'6 E. & E., var. 

ma.jor Hand. 
On Gouldla terminalls. 
Meltola kaduae Slev. 
Mcllola sandwkemla E. & E., VBr. 

gouldfae Hanst. 
On Gouldl4 $1), 

MclioJa kaduae Stev. 
MeUola. scndw-fcen.d.s E.. & E., var. 

oouldfae l!ansf. 
Meliola sand.uricensb E. & E. 
McUol4 ~ond10tcen.1i& var. majoT. 
On Kadua sp. 
Mellola kaduae Stev. 
Meliota. kaua£en,b Stev. 
Melfola sa.ndwlcen..ris E. & E,, var. 

giouldtae Hnnst. 
M eliola sandwkm.!ls E. & E. 
On Stroussia ha.toa.ilcn.tU. 
Am<1Z<mfa pol11pada. 
On Strauuia kaduana. 
A fflCZOft1a pol!IJ)Oda. Syd. 
Mellola kaduae Stcv. 
On StTou.ula martnUma. 
Amazonia polvpoda Syd. 
On S!Tou.ma "J>. 
Amazonia pollfPOda Syd. 
Me11ola kaduae Stev. 
M eUota .stt«u..tsiae B.ansf. 
23. Saplndaccao. Host Family 198. 
On DodOnGea visco.sa. 
Meliola h1onl Slcv. 
24. Rutaceae. Hos1 Family 184. 
On Pe~a barblgeTa. 
Meliola peleu Slev. 
On Peleo. c:tnereo.. 
MeUola juddi4na S lev. 
Melioto. peteae Slev. 
On Petea ctusiacfoU.a. 
Melio?a juddiano. St.cw. 
On PeJea cln.ena. 
Meliola jiiddlona. Stev. 
MtU.olo: peleae Slev. 
O.n Peleo. hawaiiensb. 
Meliola j,,ddlana Slev. 
MelWla Tecurvip oda Hnnst. 
On Pelca pan,l/0114. 

t"' Mellola Juddi4114 Stev. 
- On Pelea rotundlfol!a. 

Mellola juddlana Stev. 
Mcltola peleae Stev. 
On Pe~a sandu,lcemfr. 
MeUola iuddiana Stev. 
Mello!G peleae Stev. 
On Pelea IJ). 
Meltola Juddto11a Slev. 
Mellola l<lsublen•!a Hanst. var. pelel· 

cola Hans!. 
Mellola peleae Stev. 
2~. Sapolaceae. Host .Family 222. 
On Stdero:i,lon sa.nd'WICenslf. 
Mellola 5ider0"1floni, Stev. 
26. Sotonaceae. Host Family 250. 
On P/111sali1 J>eTUVlana. 
AsteTidlella a cen,ata (E. & E.) lfanst. 
(Llsted as Irene lnermls by Stev.). 
27. Thymcleaceae. Hool Family Bl. 
On Wlk.t1Toemi4 elongate. 
Amazonia wikatroemiae Harurf. 
(Lisled by Stevens as ,t. p,11motrioeJ. 
On Wik,troemfa /ootlda. 
Amazonia wikstroemloe Hansf. 
(Listed by Stevens as A. p'1fchotrlae). 
On Wik:$tT'OemU1 phUl11riacfoUa. 
A171i1ZOM<1 wll<rt•oemlae Han.sf. 
(L!sled by Stevens as A. p!ydlOtrloe). 
On Wlk.ttroe,,1l4 "P· 
Affl4.Zonfa Wikat,.oemiae HaosL 
(Listed by Stevens as A . P'1fd1otTlae). 
28. Urtlcacue. Host FamUy 189. 
0.o Pipturus albidtu. 
A,terldlella plpturl HMSf. 
(Listed by Slevcos as Irene tf'ttoba 

(Wint.) Stevcru,). 
29. Vacctnlae.ac. Host Family 216. 
On Vaccinium 1"etictdotum. 
Anerid!ella e:rUb (Syd.) Hans!. 
Meliola 0111:riae Slev. (Not listed on 

this host by Hanslord). 
MeHola vaccinH Stev. 
On Vacclnium dendatum. 
Meliola vocci11fi Stev. 

J11de:r of Funuu• Specie• 
1. •Amazonia atv.rta.e Huns.t. 
On A11,1:ria oUvaefonn.b. 
2. Amo.zonlo. clermontia.e Hanst. 
On Clermontta multlflOTa. 
On Clennon& pe1'Slcaefolla. 
On Clermontla IJ>. 
S. "Amazonia pol11poda Syd. 
= Ama,onfa psychotrioe (P. HcnnJ 

Theiss. vu..r. &t T'(U£S.siae Han.st. 



On Stra.u.ul4 h<two.ihmsis. 
On Sl1'a.u.ssia. kaduan.a. 
On S. ma.riniana. 
On S. IP· 
4 • .llm<>Zo,,la P'l/cho!Tlae (P. Henn.) 

The.ins. 
On Coprosma sp. 
5 . .. Amnzont.a p111cfrotriae: (P. Henn.) 

The.lss. var. la.bordiae Hand. 
On Labord£a .sp. 
6 . .. Amazonia sca..evolae Han.st 
On Scaevola gtabro. 
On S. sp. 
7. •Ama.:zonta. s fe:ve:n..sU Hansford 

emend. Ha.nsf. 
:: Acttnodothis pen-ottetlae Slev. 
On Perrotteda. sandwicen&b. 
8. • Aff14ton.!4 suttonlae Stcv. 
= Acthwdothts .n,.Uoniae Stev. 
On Suttonlo. lessertiana.. 
O. Affl4zonto. tetTOTdiidU Hansf. 
On Euphorbia cttL3la.e/ormis. 
10. • Amazonia wikstroemiae Hand. 
On Wlk..JtTOemfa. elonoota. 
On \V. foetlda. 
On w. phillyrtaefolia. 
On W. sp. 
11. Appendtcut4rUc cal.ostroma. 

(Desm.) Hahne!. 
On Rubus hawa.tten..,ts. 
12. • Appendiculclla ka lula'l.lensis 

Bansf, 
= lTene peTTottetiae (Stev.) Hansf. 
On Perrott.et.la ,andwl.ctn.sb. 
13. 'Appendlculella splend°"' (StevJ 

Harusf. 
= frene splend~n.s Stev. 
On Alphlton!a u:cei.a. 
14.. • Aate,.fdieUa ocervata (E. & E.) 

Hansf. 
= M eltola OCCTVala E. & E. 
= Irene aceTvg,ta (E, & E.) Hanst. 
On Phu.salil peT11.vian.o. 
15. • AstertdteUa cheiTodendront.s 

(Stev.) IDmst. 
1Ten.e chriroden.drontr Stev. 

(Hansf. cites thls as MeUola chef· 
rondend1'onis, but this appears- to 
be an error). 

On Che!rodendronl• gaudich4udfl. 
16. • Astffldtell..a copro,ma.c Hanst. 
On Coprosma sp. 
17. •Astertdiella ClfTla.n.clTae (Stcv.) 

Hansl. 
= Meliola curtandrae Stev. 
= Irennfna cvrtand.,.ac Slev. 
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On CVrlandm cordiJoUa. 
On C. teno:nto.na.. 
18. Arier!diella exi!IJ (Syd.) Hans!. 
= Irene ext!IJ (Syd.) Stev. 
Oo VacciT'tfum reticulatum. 
19. • Asteridlella ohlana (Stev.) Hanst. 
= Ama.zonln o~lana Slcv. 
On MetToridero, potumorpha. 
20. 'As terldlclla perTOtld!ae (Stev.) 

Harusf. 
= Amazonia. pe1Totteti.a.c Stev. 
== Irene perrotteti4e (Stev.) Hansf., 

p. p. 
On Pert'ottecia scuuJ.wkenst!. 
21. AstertdieUa plpturi Hanst. 
= IreniM piprt,Ti Hansl. 
Oc Pipturus o.lbidu.s. 
22. • Asteridlella aheariana Hansf. 
On Crt,ptocar&1a. mannU. 
23. • Ait.eridiella watmeana Hans:!. 
On Perro&tetto. .!ondwkentis. 
24. •MeUola o.lV,J:iae Stev. 
On Ahr.ti.a olivaefonnta. 
25. Mellola argent!nc Speg, 
On Bn,mect n\elferi. 
On Cladium meyentt. 
On Mach4er{no. o.ugusttjoUa. (= Vtn~ 

centta onguatifolt.a). 
On Gnhnta oa.-udicha.udiL 
On Rhtlfl,Cllo.spora thvnoidea. 
26. •Melfol.a o.Tgentina Speg. var . 

howalienris Hans!. 
Oa Gahnia lepto1tach11a. 
21. •Mt:liola dracenat Stcv. 
On Drace:na ciurea.. 
28. •Meliolo. gouldioe Hanst. 
On Gouldla coriaeea. 
29. •MtLiola Q1"egorfana St.ev. 
On Dian.~lta odOTdta. 
30. 'Mellola howaliensl• Stev. 
On Eugcn.ia. san.dwt.cc,u:le. 
On Eugenia sp. 
31. MeUoto hete1"0Sda HOhneL 
On Vaccintum rettculatum. 
32. •Metiota. Juddlana Stev. 
On Pelea dnerea. 
On P. clus!a•folla. 
On P . elllpliea. 
On P. hawallonsu. 
On P . parulfolla. 
On ? , ,otuncllfol!a. 
On P. aandwtcenJli.s. 
On P. ,rp. 
33. •Meliola kaduae Stev. 
On Gou!dla lanceolata.. 
On G. termtna.li.l. 



On G. $p. 
On Kadua sp. 
On Strouslia kadua.na. 
On S. ,p. 
34. •MeHolo. koua.iensts Stev. 
On Kadu.a. knuCUenii. 
On KadU4 llf1, 
35. Metiola Jdsublcnsis Ransf. var. 

pelelcola H=f. 
On Petco sp. 
36. Mellota koae Slcv. 
= Meliola. a.aacin.e-contusci Sawada 
On Acacia. koa. 
On Acacia ronfusa. 
37. •Meliol.4 tobeU.a.e Stev. 
On 1 Lobella BP, 
On Ctermonti4 1p. 
38. MeUol4 ivonl Slcv. 
= Meltola cookeana Speg. var. ma.;or 

Galli. 
On Dodonoea ulscosa. 
39. •MeUola motbosa Stev. 
On Clao;rvlon. sandwtcensL!. 
40. Mellota OB!t14nlhi Syd. 
On Osmo.nthus sanduricensis. 
41. •Meltol4 o.tma.nthicola. Bans!. 
On Otmanth«s ,andwk'en.ris. 
42. •ll,feliota. osma.nthina.-1:fansL 
On 0.smanth.us sandwicensi.s. 
4S. 'Metlola o,!tl4Tlthl Syd var. ha-

waHen.ris Hansf. 
On Osmonthtu sondwfcenst.s. 
4'; . .MeUolG palmicola. Wint. 
On Prildt.ardlci (?) ma,.m, 
On undetermined palm. 
45. •Mellolo. peleae Stev. 
On CrvJ>toca.rt1a mannil. 
On Petea barcUgtta. 
On P. dnerea. 
On P. tt!iptica. 
On P. ,otundl/oUa. 
On P. sanclwicem-t,. 
On P. ap. 
46. Mellota praetcrvba Gail!. 
On CTyptocO'll" mann!I. 
47. 'hlellola ,ecun,fpoda Hans!. 
On Pelee l1<1wallenat,. 
4.8. •Me1iola sandwicen.ds E. & E. 

On Gouldia coriacca. 
On G. lanccolat-0.. 
On C. macroca.rpet. 
On G. tcmnlru,lt,. 
On G. sp. 
On Kadua. q,. 
49. • MeUnEa sandwkenria E. & E. 

var. oouldiae Hanst 
On Gouldta coriaceo. 
On G. elonoata. 
On G. lonceo!ato. 
On G. macroca:rpa. 
On 0. termtnaUs. 
On G. sp. 
On Kadua kn,vdsenii. 
On K. sp. 
50. •Meliola sondwi.ce.n.st.s var. motor 

Hans!. 
On Goutd;a. corlacea. 
On G. mac.,-oca.rpa. 
On G. sp. 
51. •MeUola ccaevoticola (Stev.) 

Hans!. 
= lTene. scaeuolicola. Stev. 
= Irenop.sls sca:evoUcola Stev. 
On. Sco.evot!l chaminonia.na. 
On S. moUi.1. 
52. *Meliolct riderorv!.onb Stev. 
On Siderort1lon .Mndwicense. 
53. • MeUola. stranssloe Hans!. 
On St1'aus.sfa sp. 
54. •MeUola. ooccinU Stcv. 
On Vaccintum dentatum. 
On Vaccinfum retfcutatum. 
~5. •Meliola vbei Stev. 
On Viscum ortteut4tum. 
56. MelloUn4 haplocha eta Syd. 
On Met.rostderos colUna. polllfflOrpha. 
67. MeHollna mo!tt, (B. & Br.) H5h-

nel. 
On Metrostdero.s comna. 
58. MelioUna nouae-2:eatandtoe 

Han st. 
On Mdrosideros colltna. 
59. MtltoliM ,vdowlana Stev. 
On MetTo.tide,-o~ collfna: var. pot11-

fflOT!)h4. 
On Met1osld.ero.1 ma.crocorpu!. 

Discussion 

Because of the high level of endemlsm that occurs in the native 
vascular flora o! Hawaii, estimated by Stone (1967) to be slightly 
more than 96%, the question ls often raised, "Are the.re endemic fungi 
in Hawaii?" 'fhe question has never been adequately answered. Fungi, 
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by thair nature, tend to be fairly cosmopolitan ln thei r distribution, 
aod while It ls rare to !ind endemic fungal species, !hey do oceur 
(P ark, 1968). Substratum ls one of the most obvioua delerminanta 
of fungal distribution (Park, 1968), e.nd In the case of parasitic 
fungi, their distribution ls frequently llmlted by that of their hos! 
species. It is of Interest to note that all of the meliolaceou.s lung! 
collected In Hawali by Stevens (1925) were found on plants Indi­
genous to the Islands, and that most of the h~t species were endemic. 
Of thirty-tlve species of mellolaceous fungi collected by 5 t e v ens, 
twenty-five were described as new. It ls noteworthy, also, that of 
fifty-six species and varieties report from Hawaii by Ha n s f o r d, 
forty-one are lmown only from the Wanda. This would seem to be 
good presumptive evidence that the<e fungi are endemic. Tbe Melu>­
laccae thus appear to provide an a!!irmalive answer to U,e question, 
"Are there endemic fungi ln Hawaii?" 
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A new Species of Pseudographlella from India 
By A. K. Sa rbboy and Ro bin I I yer, 

Division of Mycology and Pinnt Pathology, Indian Aerlcullural =earcb 
lnslilule, New Dclbl-12 

The genus Pseudographidla was ereeted by Mor r is (1966) on 
the basis of lhe shape and septate structure of conldia. He placed lhe 
above genus in the family Stllbellaceae of Moniliales. Pseudographiella 
comes close to Barpogrophium Sacc. in having fusilorm and occaslo­
o.ally falcate conidia. which are borne dry (Morris, 1962) while in 
lhe former they are always produced in mucus. It d iffers irom 
G7aphium in nol having septate spores. 

During our studies on coprophilous fungi from the Zoological 
Garden, New Delhi, India, we have isolated a fungus resembling the 
genus PseudograpMeita from Hippopotamus dung. The present fungus 
resembles the above genus in its generic characters but dillers in nol 
having falcate to fusiform, many-septate spa.res as described in the spe­
cies P. varii-septata :Monis. The aulhors have given the above fungus a 
new speeific name on lhe country of origin as Pseudog,-aph!ella indica 
Sarbhoy and Iyer. 

Pseudographiella indica Sarbhoy and Iyer n. spee. 
Caespituli In Potato Dextrose Agar e t in cunlculorum limo-Agar 

2.0nati1 brunn..ei, ln maturit:nte nigri, subtus coero.leo-n.igri; synncmata 
erocta, simpUcia, obscura, recta vel nutantia, 373.5 t• longa, medio 22.8 1• 
lata.; stipcs sursum o.ttenuatus, ex hyph..is parallele ct dense connexls, 
obscuris, septatis, plcrumque 1.4-1.6 µ crassis in apice divergentibus 
et in slipiles capitulnque transeunt ibus compositus; conidiophori oep­
tat.i; coni.dta singularia vel complura catenulata, e!Upsoideo-tusilormla, 
hyalina, p!erumque unisepta ta, lnterdum ctiam continua, guttulata, 
11.4-15.2 X l.~3.814, semper mucum efficientla. 

Pscudoeraphie Ua indica Sarbhoy and Iyer n. spee. 
Colonies on Potato Dextrose Agar & Rabbit dung Agar zonate, 

brown turning black at maturity, reverSc bluish black; Synnemata 
ereet, simple, dark, straight or bent, 373.5 µ long and 22.8 µ wide in 
the middle, Stipes at tenuated upw11rd composed ot parallel closely 
compact, dark, septate hyphae mostly 1.4-1.6 µ in diam., which ulti­
mately diverge apically to form the well defined stalk and the head; 
Condidiopbores septate, bearing coniclla singly or easily separable in 

6 Syaowta, Vol. XXVI, tm 81 



chains; Conidia elliptical fusiform, hyaline, mostly slngle, septale or 
sometimes aseptate, guttulate, 11.4-15.2 X 1.9-3.8 11 always produced 
in .mucus. 

Isolated from the dung at H!ppopotamu.,, Zoological Garden, New 
Delhi, lndla. Culture desposited at the Comonwealth Mycologlcal 
Institute, England as I. M. I. 152421 and also at Indian Type Culture 
Collection as lTCC. 1592, New Delhi, India. 
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Genus Massarina. from India 
By B. V. Srln t vas ul u 

Dept. of Botany, K. T. H. M. College, Naslk-2, l ndla 
and 

P. G. Sa the, 

Dept. of Botany, Maulana Azad College, Au.ran11abad (Dn), lndla 

The fungus genus MaBSarina was errected by 5 a cc a rd o (1883) 
with M. eburnea (Tu!) Sacc. as type specie,;. This genus remained unre­
ported from the Indlon /lora for a long time. Mun d k u r and A h m a d 
(1946) described M. graminicola as a new species from Punjab. Bose 
and Mu 11 er (1967) commented that this species is not belonging to 
the genus Mossarina as the oscospores of this species 8.l"e having verti­
cal sepia. Ch on a, Mu n j u l and K a p o or (1957) described M. 
psldii on Psidium guava L. as o new species from Delhi. Thus this 
report forms the first report of the genus from India. Ti I a k (1960) 
described M. jasm!nlcola on dried stems of Josminum malabaricum 
Wall. from Poona. Bose and M ii l le r (1965) described M. para•i­
tica as a parasite on living leaves o~ Micllelus du.thiei King., from 
Central himalaya. T i I a k and S r i n iv as u I u (1968) recorded M. 
polymorplia (Rehm) Sacc. on Lasiosiphon erio«phalus Dene. 

The authors during their critical study and revision of the forest 
!ungi of Maharashatra State came across !he dried stems 0£ Col•· 
brookea opposltifoUa Sm. and Eugenia ;ambuline Lam. Infected with 
wme black fungi. On criticru study they turned out to the belong I.O 

genus Massarina, but dillered in morphological features from the hJ­
t b.erto dc.<oribcd species; therefore they are described as new to science 
on the basis of comparative morphology and host specificity. 

The genus Mossarlna is characterised by having perithecia innate 
or crumpcol, b.lack, ootiolute, with many asci. Asci cylindrical, bituni­
cate, paraphysate, hyaline, 8-sporoo. Ascospores hyaline, transversely 
multisepLatc with a mucous sheath. 

At present this genus Is represented by nine species from the 
Indian flora. A comparitive study of all the species and a tentative 
key tor the iden l.ificaUon ol U1e Indian species of Massarina ls pro­
vided in the present paper. 

All the species are arranged in alphabetical order. 
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1. l\lassarina c:olcbrookeae sp. nov., 
Perilhecia erumpcnt, single, black, ostiolate, 300-355 X 275-

300 µ., Asci many, clavatc to cylindri.c, bitunicate, pa.raph.ysate, hya­
line slipitate and 8-spored, 65-SO X 11-15 µ. Paraphyses filitorrn, 
hynline and non-septate. Ascospores hyaline, two celled, oblong to 
fusoid, with an oil globule in each oeU, blseriate with a mucous sheath 
of .75 µ., thick ness and measurtng 26-33 X 7-9 µ . 

Perithecia erumpentia, singularia, nigra, ostio.lata, 300-355 X 
275-300 µ; nsci numeros!, clavato-cylindracei, anlice late rotundati, 
postlce paulatim in stjpitem brevem attenuall, t.enuiter lunicati 65-
80 X 11-15 µ, 8-spori; sporae dlstichae oblongo-fuaoideae, utrinquc 
attcnuatae, rectae, hyalinae, media septatae, vix vel lenissime con­
strict.ae, in quoque loculo guttula oleosa majuseula praedltae, muco 
nngustissimo obvolutae, 26---,'33 X 7-9 µ; paraphyses simplices, fili­
fonnes. 

Collected on the dried stems of Colcbrooku oppositilolia Sm., at 
Mahabaleshwar, in the month of October, 1067. Leg. Sri n Iv as u 1 u 
and deposited in the herbarium of Maulllna Azad College under MAH. 
1200 (Srinivasulu type). 

2. l\lossurina eugeninc sp. nov. 

Perithecia super!iclal, black, globoid, single, ostiolate, saprophytic, 
360-440 X 350-400 I~ Asci many, clavate, hyaline, bitunicate, para­
physate, 8-spored, 60-55 X 15-25 µ. Paraphyses fill!orm, hyaline, 
nonseptate. Aseospores hyaline, irregularly arranged, transverscly 
multiseptate, septa thick and spores with a mucous sheath of .75 to 
1 µ. thick ness., 34-48 X 6.5-8.5 µ. 

Perithecia superliclalia, globosa, nlgra, singularia, ostiolata, 360-
440 X 350-400 1•; asci numerosl, clavatl, antlce late rotundntl, postlce 
paulatim altenuati, subsessiles, 8-spori, 60-55 X 15-25 µ; sporae pluri­
seriatae, cylindraceae, u trinque obtusae, vix vel lentter attenuatae, 
rectae vel lenite:r arcuatae, hyalinae, transverse multiseptatae, non con­
strictac, 34--48 X 6,5--8,6 }l, mueo angustissimo obvolutae; paraphy­
ses fiJUormes, subnumerosae. 

Collected on the dried ste,ns of Eugenia jambulina Lam., at Mahn­
baleshwar, In the month of October, 1967. Leg. Sri n iv n s u I u and 
deposited In the herbarium of Maulana Azad College under MAH 1201 
(Sr in iv as ul u type). 

3. Massarina jasminicola Viswanlhan & Tilak. 
Mycopath. et. Mycol. appl. 13 : 237-241. 1960. 
Collected on the dried stems or Ja•minum matabaricum Wall. 

4. Massarina h.imalayrn.,i., MuUer & Bose. 
Sydowin, 12; 160-184. 1958. 
Collected on the dried stems of Rosa webbiana Wall 
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5. Mauanna ionice-rae Bose and Milller. 
Ind. Phytopath. 20: 124-137. 1967. 
CoUected on Lonicero. quinquelocularis Hardw. 

0. Massarina pa,U&itica Bose and Mull er. 
Ind. Phylopath. 18 : 341-353. 1965. 
Collected on living leaves of Michelus duthiei King. 

7. Massar ina psid!l Chona, Munjul, and Kapoor. 
Ind. Phytopath. 10 : 148--156. 1957. 
Collected on stems of Psidium guya11<l L., 

8. Massarina oiswanathi Roy, Dwevedl and Sulka. 
Proc. Nat. Acad. Sci. India. Ann. Nwnber - p 67., 1958. 
Collected on dried slems. 

9. Massarinc polymo,pha (Rehm) Sacc. 
M. V. M. Patri.ka, 3 : 26__.;jO, 1967. 
Collected on st.ems of Lasiosiplion eriocephalous Dene. 

Key to the Indian species of Massarina. 

A. Pcrilhecia in stromatic groups l\1. polymorpha. 
B. Perllhecia single. 

i) Parasite on leaves M. pa.rasitica. 
ii) Saprophyte on woody parts. 

x. A.scospores 2-celled. 
a. Perithecia less than 200 µ in size M. ;asminicola. 
b. Perithec!a measuring more than 250 µ M. eolebTookeae . 

y. Ascospores 4-celled M. psi<m. 
z. Ascospores more than 4-celled. 

a . Perilhecia measuring Jess than 350 µ. 
i. Ascospores Jess lhan 20 ,, long. Jlf. himolayensis. 
ii. Ascospores 30-50 µ long. M. lonicerae. 

h. Pc:ritheci.a measuring more t.han 360 µ M. eugeniae. 
Mun k (1956) ra.ised Utis genus to t.he rank of a family and 

placed It under MU&sa,ina<:eae. Bose (1961) however does not agree 
with Munk. Afu?r the present study the aut.hors also feel tbat there is 
no nece~ty to separate the genus as a separate family and agree with 
the view of Bose (1961). 
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Beitriige zu einer PiJztlora der Randgebiete um die 
Hornor ~l nlde in Niederiisterreich 

Von Dr. Maria Per l nger, WI.en 

Die Randgeblete liegen im niederijsterreichlschen Waldvlerlel oder 
Viert.,l ober dem Manhartsbe.rg. lbre Nordgrenze beginnt im Umkreis 
der Landschaft .Die Wild" und vcr!iiu(t im Umkrcis der Orlschaltcn 
P!alfenleiten - Irnfritz - Etzelsreith - Nlldersdorf - Pernegg -
Pernegger Platte, wo die Ostgrenze 1hren Anfang hat. Diese wendet 
sich nach Silden und berillirt beiliiuflg die Ort.scha!-ten Lehndorf -
Doberndorf - Neurelthen. Die Sildgrenze ziehl zwischen der Ortschaft 
Mooring und der Stadt Horn und st&st dann beim Markt Messern mit 
der Nordgrenze zusamrnen. 

Das Waldviertel !st cin Teil des sildbohmlschen Granitstoci<es, des­
sen Hauptgeslein Granit isl. Er isl ein Tie(en- oder Urgeslein mlt kor­
nigem GeCQge. Ausser Granit finden sich kristallinische Schiefergestelne, 
wie Gllmmerschiefer, Gneis und Hornblendeschie(er. Als das Europii­
lsch.e Urmeer sich zurtickztu.iehen begann, wurde es 2.u einem Binnen­
meer, das mil zahlreichen Armen in den osllichen Teil des WaldvierUcr 
Bodens eingriff. Dadurch entstanden langgcstredcte, seichtc Mceresarmc, 
.,Buchten" oder ,.Muldeo'\ wie die "Horner Mulde", das "Eggcnburger 
Beckon". In diescn Mulden kam es bald :r:ur Ablagcrung vou Gcstcinen, 
Scholler und Gerollcn. Dicse waren von ande.rer Beschaffenhelt als die 
des urnlicgcnden Waldviertler Bodens. 

Durch Vcrwltterung der Bod.engesteino cntstanden zuerst die Ver­
wittcrungliblocke, aus denen allmlihlich Verwltterungslehm bervorging, 
der einen milsslg bis stark sauren Boden liefer te. 

Die WasserHiufo bilden tief in das Bodengestein eingescbnittene 
Graben rnit dlcht bewaldeten Hiingen. Kennzeichnend ist ihre Braun­
larbung. 

Das Klima d.cr Randgeblete gle!cht im allgemeinen dem des Wald­
viertels, rauh, kilhl und windig. Die jiihrlichen Niederscb.lagsmengen 
liegen zwiacben 50 und 100 mm. S<:hnee lagcrt oft vier Monate, ehe er 
zum Absd:unelzen kommt. Die Sommer sind feucht und kilhl Das Jah­
resmittel der Temperatur liegt zwischen 8,5 bis 4.,5 Grad Celsius. Die 
Vegetationsperiode umfasst durchschnittlich acht Monate. Die Winter­
ruhe beginnt Im Dezember und wahrt bis einschliesslich Februar, oft 
noch bis Marz. lm Zu..ammenhang m!t dlesem .rauhen Klima isl <las 
Vorkommen von Sumpfwiesen erkliirlicb. Von diesem unwirtlichen 
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Klima hebt sich das dcr Horner Muldc giinstig ab. Die Winter sind ctwas 
milder, die Sommer gleichen denen der Randgebiete am Ostrand des 
Waldviertels. 

Die POanzendecke der Randgeblete gehort der baltlschen Vegeta­
tionsstu!e an. Dagegen 1st die POanzendecke der Horner Mulde cine 
Obergangsstufe von der pannoniscben zur baltlschen Vegetationsstufe. 

Una:ussprecblJch schOn sind die Nadel-Hochwilder der Randgebiete: 
Tannen, Flchtcn, Rotfl)hren, selten kleinere Bestiinde von Lilrchen. 
Schwarzfohren fehlen. Laubbaume treten meist nur in mehr-utlndcr 
kleineren Bestanden auf. Am verbreltetsten sind die Birkcn. Aile 
Nadel-Hochwalder sind von Wnssergerinnen durchsclmitten, an der.en 
Ufern ilberall Birken angesiedelt sind; neben dicsen Schwarz-Erlen, 
Sal- und Brudlweiden. Eic:ben treten in klelneren und oft auch in 
grosscren Bestiinden allf; ebenso Rotbuc:ben und Hainbudlen. Als klei­
ncre Vorkommni.ssc oder Einsprenglinge {indi,, sich Vogel- und Trnu­
bcnkirsche, Eschen und Ahornar ten. Von den Striiuc:bern erregcn die 
ma.ssenhait aultretenden Heckenroscn namentllch zur Bliltczeit unsere 
Aufmerksamkelt; neben dlescn linden sich Schlehdorn, Schnceball, die 
beiden Spind"1biiume. Relchlich sind die Beerenstriiucher vertreten; 
besonders willkommen sind die Himbeeren und Brombeeren. 

Ganz besonders isl das massenha!le Auftroten der verschiedensten 
Pllzarten zu bewundem, bedingt durch Lage, Klima, Bodenver­
hiiltnisse und POanzendecke; besondcrs wertvoll ist die Nadelstreu 
der Nadel-Hochwalder, die zu Roh-Humus wird und damlt den Boden 
gle!ch.sam dilngt. 

Gesammelt und tcilweise bestimmt baben mebrere MitgHeder der 
Osterreich.lschen Mykologischen Gesellsc:baft durcb ungcUilir 5 Vege­
tnlionspc.rioden: Ing. F . Linder, K. Mader, E. Sch m Id, Jng. 
R. S c h ii t z, W. Z oh re r und vlele anderc. 
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Ascomycetes 

Elaphomyces gTanulatus Fr.(= E. ce<vinus [Pers.) Schlecht), 
Warzige Hlrschtriillel. - Im Spatherbst im Nadelwald, handbreit 
unter dem Boden. In den Nadcl-Hocbwiildern bes. unter Kiclern 
stellenweise mehr-minder hau!ig. 

Ne c tr"' c i n n a b a ri n e1 Tode ex Fr., Rotpustolpilz - findet sich 
auf der Rinde abgclal.lener Aste v. Laubholzern. - In den Laub­
holz-Einsprengungen allgc.mein hiiufig und verbreitet. 

Hy p o a: y I on fr<> g If o Tm e (Pers. ex Fr.) Kickx ( = H. coccineum 
Bull.), Roilicher Kugelpilz - Vork. auf lrisch ge!iillten Stii.mmen 
v. Laubhiilzern. - In den Wiildcrn mil Laubholz-Einsprcngungen, 
bes. v. Rotbuchen stellcnweise u. sebr hliuiig. 

U •tu l in a vu lg a Tis (= U. deusta [Fr.I) Petrak, Brandiger Kru­
stenpilz. - Am Grunde von Stiimmen und Stilmplen v. Laub­
hillzern, bes. von Buchcn. - In Laubwiildern allgemein vorkom­
mcnd und haufig. 

X y Io s p ha er a It y pox y Lon (L.) Dumortier, GeweihfOrmige 
HolzkeuJe. - An morscben Strilnken v. Laubbolz; au! Nadelholz 
seltencr. In den Wiildern weit verbreitet und sehr hiiufig. 

X y l o s p ha er a pol v mo q> ha (Pers. ex Merat) Dumortier (= 
Xylaria clavata [Scop.J Schrank), Vielgesta!tige Holzkeule. - An 
tolen LaubholzsLiimpten, bes. Buchen allgemein verbreitet und 
schr h iiu!ig. 

Sp at hula r i 11 f I a" id a Pen,. ex Fr. ( = Sp. clavata [Schff.J Sacc.), 
Dotlergelber Spateling. - Aul der Nadelstreu der Nadelwfilder, 
bes. der Fichtcnwalder, nur selten zu linden. 

Bu l pad a i,1 q 11 in ans Fr. (= B. polymarpha [Feder] Wettst.), 
Schmutz-Be<herling. - Es qucllen aus der Rinde von am Boden 
liegendcn gefiilltcn Eicben-, seltener Buchenstammen in grossen 
Rasen kohlschwarre Bccherllnge hcrvor. - In den Eichen- uruJ 
Buchen-Bcstanden nur selten zu Qruien. 

Da •!i • Cl/ p hu s ca lyculi f o Tm 1, (Schum. ex Fr.) Rehm. - An 
toten Zwelgen v. Laubbolzern. - In d. Laubholz-Vorkommnissen 
nachst d. Ortscbaft NOdersdorf. 

Morch ell a e sc u lent a P ers. ex St. Amans (= M. yulgaris Boud.), 
spei..,.Morcl1el. - In den Laubwald-Einsprcngungen in der Um­
gebung der Ort<achaften Niidersdorf und Pernegg. 

Mo Tc he 11 a conic a Pers., Spitz-Morchel. - In den Wiildern in 
der Umgebung d. Ort.schaft NiidersdorI, int Bergland • Im Schmied­
stock", davon sildllch in den Waldgebieten in der Umgebung von 
Staningersdorf, aw,h ausserhalb der Walder, stelle.nweise und zer­
streut. 

Mitro p ho r a semi I I be r a (DC ex Fr.) Lev. ( = M. hybrida Sow. 
ex Grev. = M. rimosipes DC), Glocken-Morchel. - Aul feuchtem, 
gnsigoro Wnldboden; in den Wiildern e1n schr seltener Fund. 
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He Iv el I a crisp a (Seop.) Fr., Krause Lorchel, Herbst-Lorehel. -
An Wnldwegen im Herbst all,gemein, aber nur stellenweise und 
zerstreut. 

Pa :r l n a a c e ta b 1L I 1L m (L. ex St. Ama.ns) Kw,tze (= Acetab1Lla 
vulgaris Fude), Pokal-Rippen-Becb.erling, Hochgeripptcr Becherling. 
- Au! grasigem Boden, Abhiingen u. Wegen liberall, mehr-minder 
Mu.fig. 

Pax in a • u I cat a (Pers.) 0 . Kun12e, Graubrauner Rippen-Becb.er­
ling. - In den Nadel-Hochwiildern a:n Wegril.ndern und morschen 
Baumstiimpfen; bes. Fundstlitten sind die Wcggr!iben der Nadel­
wiilder um die Ortscha!t lrntritz. 

Gy-romitra esc1tlenta (Pers.) Fr., F.rli.hjahrs-Lorchel, Stock­
morchel. - In der Umgebung d. Hinunel.reichberges (sild-ostl. v. 
Modring) Nadelholz nut Eichenbestlinden; im Wald der Pernegger 
Platte (Nadelholz und Bestllndc v. Birken, Schwarz..Erlen, Buchen). 
In den Laubbestiinden des Forstgartens Horn durch 0 .-Forstmeister 
Lind.er. 

G 11 r om HT a ! n f u I a (Sch.ff.) Fr., Bischommlitze. - Fast hiiutlg; 
om Boden der Nadelw!ilder und Buch.enbestlinde und auch auf 
Buchenstumpfen, besondere Fundmlitten im Gebirgsstoclc .Stein­
platte•, lm Osten da, Waldi,><ebiet .Im Sdllnied.stock", Im Sild­
Westen d. Steinplatte das Waldgebiet .In Buchenschachen•. 

R h i z i n a inf la ta (Schtf.) Karst., Wurzel-Lorchel. - In den Nadel­
W51dern ziemlich selten; ein FW¥I an einer sonnigcn Stelle im 
Nadelwald der Umgcbung von lrnlrltz. 

Dis ci n a p •data (Fr.) Fr. (= D. ancilis [Pers.] Socc. - Pezua 
maCTosperma Mlgula), Grllsster Scheibling, Breitester Schelben­
pilz. - ln den Nadol-Hochwilldern wreinzell und se11'!n; cin Fund 
durch 0.-Forstmeister Linder im Nadel-Hochwald. 

l;1 au b I an com 11 c .. gig a a (Ktbh.) Herter (- Neogy-romitta gigas 
[Krbh.] Imai), Rlesenstockmol'C:hel. - In den Laubwald-Vorkomm­
nlssen der Nadel-Hoch.willder der Pernegger Platte, ein elnmallger 
Fund durch Herrn Zohrer. 

O ti de a on o t I c a (Pers.) Fuck el, Eselsohr. - Nur stellenwelse, fast 
selten. 

P I! c a Ti a f u ! i g i n e " (Schum.) Brand-Blauling. - Auf feuchtem 
Boden der Nade!-Hochwfilder, auch an Brandstellen, stellenweise, 
zerstreut. 

S<ircosphaera e:dmia (Dur . et Lev.) R Mre. ( - Peziza coro­
noria Jacq. = S. macrocalyr Aueraw.), Kronen-Becherling. - Ganz 
selten. Ausnahmsweise ein grosserer Fund am SITilssengrsben 
nlichst d . Ort.schaft lrnlr.itz. 

Pe z I z a v e • i c u l o s a Bull. ex St. Amans, Blasenlormlger Becher· 
ling. - Sehr Muf!g auf Misthaufen. 
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Pe z i z a rep and a Pers., Ausgebreiteter Bechcrling. - lm Waldge­
biet der Pernegger Platte durch Herrn illg. Linder. 

P e z i z a b ad i a Pers. ex Fr., Kastanienbrauner Becherllng. - Auf 
sandigem Waldboden, an Wegen und Grabenrandern allgemein 
verbreitet und sehr biiulig. 

S p h. a e r o s p o • a t T e ch lap o Ta (Bk. & Br.) So.cc., Rundsporiger 
Borsten-Becherllng. - Auf feuchtem Boden und Wegrandcrn a:lern­
licb hliu!ig. 

Sc u t e t 11 n I a s c u te 11 a t a (L. ex St. Amans) Lambotte, Scltild­
Borstllng. - Au! mebr-minder lehm!gcm Boden ziemlich hiiufig, 
bes. im Umkrcis des Zeiselberges nachst der Ortschaft Neureit.hen. 

A le u r i a aura n ti a (Fr.) Fuckel, Gemeiner Orange-Becher ling. -
In den Wiildcrn der Landschaft .steinpl.atte", besonders in ihrem 
Gebiet ,, Im Schmiedst.ock" hiu!ig1 sognr in grOsseren Ansammlun­
gen. 

G e o p 11 ;r i s ca Tb on n • i a (Alb. & Schw.) Sace., Kohlen-Bccherling. 
- An Brandstellen hliu!ig; dann im Umkreis niichst der Ort>lchaft 
Im fritz. 

Sar co • c II p IL a c o c cine a (Fr.) Lambotte, Zinnoberroter Kelch­
Becberling. - An abgestorbenen, morsdlen Asten stellenwcise, 
m ehr-minder hau!ig. 

Ba.sidiomyce(es 

S tr obi! omy ce • f[o cc opus (Vahl \n Fl. Dan. ex Fr.) Karst. 
( - St. strobilaceu, [Scop. ex Fr.] Berk.) Strubbellcopf . - Im Wald 
dcr Landscba!t .Steinplalte" our vcreinzeli. 

Po r p I> !Ire 11 u • p • • u do• caber (Seer.) Sing. (= Boletua por­
ph11rosporus Fr.), Dilsterer R6hrling. - Im Wald der Landschaft 
.st:elnplatte .. nlichsl dc r Ortschaft Irnfritz, nur vereim:elt. 

Bo I et i n us ca" i p e • (Opat.) Kalchbr. Hohlfuss-Mhrling. - In 
den Lii.rcb.en-Vorkommnlssen niichst den Ortscha.ft.en lrnfritz­
Etzclsre.itb; stellenweise, biiuflg. 

S u I l l us G r e v I I t e I (Klol.zsch) Sing. ( - Boletus elegana Schum. 
ex Fr.), Gold-R6hrling. - In den Urcben-Einsprengungen der Na­
delw!ilder Im Umkrels der OrtBchatten lrnf:ritz-Etzclsreith, sehr 
h!iuflg. 

Su ii I u • a.er u gin a• c en• (Seer.) Snell ( - Boletu.s viscidtL& L. 
ex Fr.), Grauer Liirmen-Rohrllng. - In den Liir<hen-Einsprengun­
gen d. Nadcl-Hochwiildcr nlichst den Ortscltaften Irnfri-Etzels­
rellh, nur stellenwelse und mehr-m.lnder haufig. 

Std ll u • I u t e u • (L. ex. Fr.) S. F. Gray, Butterpilz. - In den 
Nadel-Hoc:hwlildern, bei alien zwcinadeli,gen K.lefern, allgemeln 
verbreitet und hliufig. 
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Sui 11 u • g, a n u I at us (L. ex Fr.), 0. Kuntze, Kornchen-Rilhr­
ling, Schmerllng. - Im Nadel-Hochwald unter 2-na,!<iligen Kie­
fcrn, stellenwe.ise, h!iufig. 

Su i 11 u • co 11 in it us (Fi:.) 0. Kuntze, Ringloser Butterpllz. - In 
den Kielernwiildern nur vereinzell 

Sui l1 u • b o v in us (L. ex Fr.) O. Kuntze, Kuh-Rohrllng. - In den 
Nadel-Hochwiildern, bes. In den sandigen Kiefern-Bestanden fast 
hauJlg. 

Sui 11 u s v a, I e o a I u • (Sow. ex Fr.) 0. Kuntze, So.nd-Rohrling. -
ln den Nadcl-Hochwiildern in deren sandigen Kiefern-Vorkomm­
nissen nur stellenweise u.nd vercinzelt. 

Sui I I us pip c Tatu• (Bull. ex Ji'r.) 0 . Kunl.7.e, P feffer-Rohrling. -
In den Nadel-Hochwiildern nlichsl der Ortschait lrn!rltz zarstreut. 

X e r o c om us b ad i u s (Fr.) Kilhn ex Gilb., Maronen-Rohrllng. -
In den Nadel-Hoch.wiUdern allgemein verbreitel und sehr hliufig. 

Xe, o com us sub tome n to s us (L. ex Fr.) Qu~J., Ziegenllppe, 
Filziger Robrling. - In den Nadel- und Laub-Wii.l.dern b:iuiig. 

X e , o c o ,nu s c h. r 11 s e n t e r on (Bull. ex St. Amans) Que!., Rot­
tuss-Rohrllng, RotfiissclJ.en. - In den Wiildern liberall und •ehr 
hautig. 

Pu Iv c To bole tu s h emi c hq,s ,u (Bk. & Curt.) Sing. (- Bo· 
lcru,, sulph.uTCWl Fr. n on Bull., ex Meral.). - Unter Kio.fern nur 
ganz vereinzell, !ast selten. 

Bo let-us eryth.ropus Fr. ( ,c:; Bolctus mini.atoporCLS Sec.r.)1 Sdm­
sterpilz, Donne,pilz, F lockenst ieliger Hexen-R6hrling. - In den 
Wiildern selten; einige Funde aus dem Waldgebiet ,,Steinplatte• 
und .,Im Schmiedstock". 

Bol e tus luTidus Fr., Ne lzstieliger Hexen-Rohrling. - Boletua 
luridu., enlb.alt einen muskarin-iibnlichen Gi!tstoU. - In den 
Laubwald-Vorkommnissen, bes. in den Eichen- und Bucbenbestiln­
den des Steinplattenwaldes und Himmelreichberges mehr-mlnder 
selten und zerstreut. 

B o I e tu• imp o Ii tu s Fr., Fabler Mhrllng. - In den Waldern, 
bes. in den Eicbenbestanden des Stein-plallenwaldeo und des Him­
melreichberges vereinzell vorkommend. 

Bole tu s rad i c "n • Pers. ex Fr. ( = atbidu: Rocq.), Bitterschwamm, 
Rotrreier Billerscbwamm, Wur,elnder R<!hrling. - I n den .Eicben­
und Buchenbestanden, bes. in d. Landschaft ,, In Buchenschachen" 
des Steinplatten-Waldes und im Landschaftsgebiet .,Steinplatte" 
vereinzelt, fast selten. 

Bo I et u s "p pend i cu I at us Sch!f. ex Fr. (= B. ae,eus auct. 
p . p.J, Gelber Bronze-Rohrling, Anhilngsel-Robrling, Gelber Steln­
pilz. - Im Laubwald u. zw. im Gebiet des Himmelreicnberges 
nlichst Modring und d. Trampelberges unter Weissbuchen, im Land-
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schaftsgebiet . In Buchenschachen• Im Geb. d . • Steinplatte" unter 
Rotbuchen u. Elchen vereinzelt und zerstreut. 

Bo I ct us ? in i co I<> Vitt., Kiefern-Steinpilz oder Rothiltiger Stein­
pilz. - In den Nadel-Hochwaldern bes. im Umkreis der Ortscha!t 
Im.Critz hliufig, aber zerstreut. 

Bo I e tu. s e d u l i • Bull. ex Fr., Herren- oder Sleinpilz. - Io den 
W:ildern vcrbreitet und haufig. 

Ty I o? il u • f e II e u • (Bull. ex Fr.) Karst., Gallen-Mhrling. - In 
den Nadcl-Hocbwlildern allgemein verbreitet und sehr hiiuf:ig. 

Le c cin um aura n t ia cum (Bull. ex Fr.) S. F . Gray, Rotkappe.­
ln den Eiru!prengungen von Zittcrpappeln in den Nadel-Hochwiil­
dern zwlschen den Ortscbaften Irnfrio:-Etzelsreith und Nodersdorf 
ilberall und h iiulig. 

Le cc In um 8 cab Tum (Bull. ex Fr.) S. F. Gray, Birkenpilz, Kapu­
zlner, Graukappe. - ln den Nadel-Hochwiildern finden sich Ober­
all bei den Wassergerinnen Birken, wo dieser Pilz z!emlich hiiufig 
vorkommt. 

Pa :,: i I l u • in 1> o l u tu s (Batscb) Fr., Kahler Krempling. - In den 
Wlildern, bes. bel Btrken und Kiefern hiiufig, aber zerstreut. 

Pa:1:illus filamentosus Fr. (- P. leptoµus Fr.), Erlen-Kremp­
ling. -ln den Nadel-Hochwlildern an Wasserlaufen unter Schwarz­
Erlen, aber nur zcrstreut. 

Pa,: i 11 us a tT o tome n Io• us (Balsch) Fr., Samtfuss-Krempling. 
- ln den Wtildern allgemcln verbreit.et, bes. au.f morschen Wurzeln 
und Strilnken, fast hiiufig. 

Pa a: ii l us pan u o id c • Fr. (= Agaricus acheruntius), Muscbel­
Krempling. - ln den Waldern stellenweise, zerstreut. 

Hy gr op ho r ops i • aura n ti a ca (Wulf. ex Fr.) R. Mre. (= Can­
th<tre!lus aurantiacu.s = Clltocybe aur.), Falscber E ierschwamm, 
Orange-roter Tricbterling, Falscher Pflfferllng. - In den Nadel­
Hocbwilldern allgemeln verbreitet und zlemlich hii.utig. 

Go mp h id i u • r o • e u • (L.) Fr., Rosa Schmierling, Rosa Gelbfuss. 
- In den Larchen-Einsprenglingen der Nadel-Hochwalder im Um­
kreis der Ortscha{t Imfritz, aber nicht hliulig. 

Gomphidiu, glutinos u s (Sch!f.) Fr., Grosser Schmlerling, 
Kuhmaul. - In den Nadel-Hochwaldern allgemein verbreitet, fast 
hliufig. 

Ch r o o go mph u • rut i l u • (Schif. ex Fr.) 0. K. Miller ( - Gom­
phidius rotilus [Schlf. ex Fr.) Lund. & Nannt = G. viscidu.s L. ex 
Fr.), Kupferroter Schmlerling. - JO cm breit, Hut und Stiel we.iss­
oder kupforrot oder aucb braunrot. - In den Nadel-Hoch­
waldern, bes. unter Pinm silvestris und Pinus mugo hiiufig. 

Po I y? or u s b rum a ! is (Persoon) Fr., Winter-Pooling. - In den 
Wiildern aUgeme.in verbreitet und ziemlich hau£ig; auf Stumpfen 
und au! dem Boden liegenden, van Erde bedeckten Asten. 
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Polyp o n,s 11 r cu! a Tiu• (Baisch) Fr., Weltl6chriger Porling. -
Au! Laubholzern und auch auf deren Striinkcn iibeull und hiiu!ig. 

Po lyp o ru • sq u tl mos us (Huds.) Fr., Schuppen-Porling. - lo den 
Laubholz-Einsprengungen d.er Nadel-Hodlwiilder im Umkrcis der 
Orlscl:ta!t Irnf:ritz stellenwcise; an Nadel-Holzem ae!l.ener. 

Po lyp or us "11 r i us Fr. (= P. elegana [Bull.] Fr.), U!wengeJber 
Porting. - Au[ Laubholz in den Nadel-Hodlwiildern nur hie und 
da stellenweise, fa st selten. 

P hy I Io tops is n id u ! ans (Pers. ex Fr.) Sing., Orange-Seitllng. -
selten. 

Pl e u r o tu s dry In u • (Pers. ex Fr.) Kummer, Behangener Sett­
ling. - In Laubholz-Wiildern, bes. Im Landschaltsgebiet der 
.Steinplatte" mit Bestanden von Blrken, Rotbuchen und Eichen 
nur stellenweise und sehr selten. 

PI e u rot us o st re at u a (Jacq. ex Fr.) Kummer, Austem-Seit­
ling. - ln Laubbolz-Wiildem im Spiitherbst, auch au( St:ump!en, 
biischelig; fast hii.ufig. 

PI e u rot us co I um bin us Que!. ap. Bres., Taubenblauer Seit. 
ling. - In den Nadel-Hochwiildem au! Stilmp!en und Stiimmen v. 
gefiilltem Nadelholz. 

Pan us conch at us (Bull. ex Fr.) Fr. (- P. carneotomentosus 
Baisch = P. toru!osus Fr.), Birken-Knliuellng. - Au! verschledenen 
LaubMlzem verbreitet und zlemlich h~u!ig. 

Len t I ,i us ! e p, de u • (Fr.) Fr. (= L. squamosu• Sch!!.), An.is­
SligebHittllng, Schupplger Siigebliittling. Bei Fichten und Tannen 
und in den Larchenbestiinden im Umkreia der Ortschaften Irn­
frltz, Etzelsrelth, verbreitet u. fast bauflg. 

Scldzopl,yllu m commune Fr., G<?meineT Spalt-B.lattl ing. -
An lebenden und toten Stiimmen 'l>On Laub- und Nadelholz, allgc­
m.ein verbreitet und sehr baufig. 

Hygropltorus cltry sodon (Bat.sch) F., Goldzahn-Schneckling, 
Gelb[lock[ger Scbn. - In den Wli)dern (Laub- und Nadel-Wald) ver­
breitet, bes. hiiu!ig im Landscha!tsgebiel "Steinplotte" im Herbst. 

H y gr op ho r u • e burn e us (Bull. ex Fr.) Fr., El! enbein-Schneck­
ling. - In den Laubwald-Bestiinden, bes. unter Buchen, verbreitet 
und zlemlich hiiufig. 

Hy gr op ho r us co• s u •(Sow.ex Bk.) Fr. ( - H. meli.zeus ss. Ricken 
- H . chrysaspis Metr.), Verfiirbender Schnedding. - In den Laub­
bolz-Einsprengungen, bes. unter Buchen-Bestiinden im Herbst mehr­
rninder bau!ig und zerstTeut. 

Hy gr op h o Tu s er u b e • c en • Fr., Rasiger Purpur-Bchneckling. -
In den Nadel-Hodlwll.ldern in der L andschatt .,Steinplatte• mil 
dem Gebiet . In Buchenscb.achen" sehr b.auflg. 

Hy gr op ho r us hypo the ju s (Fr.) Fr. (= H. ui1em11us A. & S.), 
Frost-Schnedtling. - In den Wii.ldern, bes. in der Landschaft 
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.steinplatte", in deren Nadelwald Birken, Buchen und Elchen ein­
gesprengt vorkommen, schr hauflg. 

H II gr op ho r u • p u do ri n tL s (Fr.) Fr. (- H. glutiniferum auct.), 
Orange-Schneckling. - In den Wiildem nur stellen weise. 

H y gr op ho r u • l u c o rum Kalchbr., Ui:rchen-Schneckling. - In 
den Llirchenbesllinden der Nadel-Hochwiilder niicbst der Ortscbalt 
lrniritz mehr-minder hliufig. 

H II gr op ho r u • a g at hos mu• (Fr.) Fr., Wohlrlechender Schneck­
ling. - In den Nadel-Hochwiildern, bes. In der Landschaft .stein­
platte" gesellig und hiiufig. 

Hygrophorus pustulatus (Pers. ex Fr.) Fr., Schwarz-punk­
tierter Schneckling, Schwarrllocklger Pustel-Schneclding. - In den 
Nadel-Hochwiildem a!Jgemein verbreltet und haufig. 

H 11 g r o p ho r tL • m a r z u o I u s (Fr.) Bres., Mlrz-Schnedding, Schnee­
pi!z. - In den Nadel- und Laubwilldern, im tieferen Moos oder 
Laub, ganz bes. im Umkreis der Ortscha!ten Staningersdorf -
Pernegg verbreitet und raslg. 

H !I g r o c II b e n i gr e • c e n s (Que!..) Kilhn., Schwlirzender Sa!Uing. -
Im Nadel-Hochwald und Mischwald der Landscbaft .steinplatte" 
h.lufig. 

H II gr o c11 be co nic a (Scop. ex Fr.) Kummer, KegeUger Saftling. -
Jm ganzen Vegetationsgebiet der Landscban .Steinplatte• sehr 
hiiulig. 

H II gr o c y be cit r i n.o vi re n s (Lge.) J. Schfl., Gelbgrilncr Saft­
ling. - lm ganzen Vegetationsgebiet dcr Landscllaft .Ste.inplatte•, 
bes. an nassen Stcllen, nur zerstreut, fast selten. 

H II gr o c y be mini 4 ta (Fr.) Kummer, Mennlgroter Sa!tling. -
Nur vereinze!t und selten. 

Om p h 1< I In a h •pat i c" (Fr. ex Fr.) Orton. - In den eingestTcu­
ten, k:urz-raslgen Tritten der Walder ste!fonweise, ganz vcreinzclt. 

G e • To n e m a • t •om b o d es (Bk. & Mont.) Sing. (= Clitocube ;,:an­
thophyUa Bres. - Omphalia h11po:rant.ha Bres. = 0. bresadolae 
Mre.)- In den Wlildern verclnzelt (durdi Zohrer). 

Lac ca rl a am et h II st in a (Bolt. ex Hooker) Murr. - Allgernein 
verbre!tet und sehr hiiufig. 

La c car i a lac cat a (Scop. ex Fr.) Bk. & Br. - Allgemein ver­
brcit~t. sehr hiiufig. 

CI it o c II be n e bu I a r i • (Batsch ex Fr.) Kummer, Herbstblattel, 
Nebelkappe. -Allgemein verbreitet und sehr h.iiufig. 

C I i to c 11 'be c I av i p es (Pers. ex Fr.) Kummer,KeulcnfO.ssigerTTich­
terl ing. - In den Nadel-Hochwlildern allgemein verbreitet, bes. 
bci Kicfern, hliu.fig. 

CI it o c 11 be in or n at a (Sow. ex Fr.) Gill., Graubllittriger Tr!chter ­
ling, - In den Nadel-Hoobwiildern, Weniger in den Laubwald-Ein­
sprengungen, fast h3ufig. 

95 



CI it o c II b e in v e Ts a (Scop. ex Fr.) Que!., Fuchsiger Trichterling. -
In den Nadel-Hochwiildern allgemein verbreltet, rasig, auch bilsche­
lig, sehr hiluiig. 

C l i t o c y b e fl a c c id a (Sow. ex Fr.) Kummer, Flattrlger Trichter­
ling. - In den Laubwnldbestiinden stellenwclse und zerstreul 

Clitocybe gilva (Pers. ex Fr.) Kummer ( - C. splenden• Pers. 
ex. Fr. ss. Konrad). - In den Nadel-Hochwiildern und in ihren 
Laubholzhestiinden In der Landschaft ,.Steinplatte" nfichst der Orl­
schaft Irntritz fast hiiufig, aber nur stellenwelse. 

C ! i t o c II b e g e o t T o p a (Bull. ex Fr.) Que!., Monchskopf. - In den 
Waldern mil e1ngesprengten Waldwlesen bes. Im Umkrcis der Ort-­
scha!t Itnfritz stellenweise und zerstreut. 

C!itocybe costata Kiihn. & Romagn. (= Ct. !nci!is ss. Bres.). 
- In den N~del-Hochwaldern stellenwei.oe, fast selten. 

C Ii to c II b e g i b b a (Pers. ex Fr,) Kummer ( - C. infundibuliformb 
[Schff. ex Fr.] Que!.), Ockerbraunar Trichterllng. - Allgemcln ver­
brellet, einzel.n und gebilschelt, fast h5.u.flg. 

CI Ito c y be obs o I et a (Batsch ex Fr.) Que!., Verblichener oder 
Rasiger Anis-Trichterling. - In den Nndel-Hochwiildem, hie und 
da auch in den Laubholzbestiinden, stellenweioe und zerstreut. 

CI it o c y be o do Ta (Bull. ex Fr.) Kummer, Anis-Tricht.e.rllng. -
Allgemein verbreitet und fast hiiufig. 

Pl e u To c y be 11 a po TT i gen• (Pers. ex Fr.) Sing., Ohr[ormlger 
Seitling. - In den Nadel-Hochwiildern zie.mllch. hiiufig, seitlich den 
SUimmen aufsltzend. 

T Tic ho Io mops h Tu t i! an• (Schff. ex Fr.) Sing. (T,icholo"'4 
rnti!ans Que!.), Riitllcher Holz-Rl\terling. - ln den Nadel-Hoch­
wiildern nm Grund der Nadelho!z..Stilmpfe, mclstens Kiefern­
stiimp[e, allgemein verbreit.e.t und sebr hiiulig. 

T Ti c ho Io m o psis o, n at a (Fr.) Sing., Geschmuckt.>r Holz-Rit­
lerllng. - In den Nadel-Hochwiildem nur stellenweise und zer­
stTeut. 

TT i ch o lo ma • u ban nu I" tum (Batsch) Bresadola (- Tricho­
!oma rnbustum ss. Ricken), Fast-beringter Ritterling, Welssbrnuner 
Ritterling. - In den Nadel-Hochwiildern, gem bei Fichten, ste!Jen­
welse, mehr-minder hiiu!ig. 

Tri ch o I o ma f I av o - b Tun n e u ,n (Fr.) Kummer, Gelb-bliitt­
riger Ritterling, Gelb-brnttriger Birken-Ritterllng. - In den Laub­
wald-Einsprengungen der Nadel-Hochwlildcr kommt an den Was­
sergerinnen iiberall Mischwald (Rotbuche, Eiche, Birkc) vor, so auch 
in der Landschaft ,,Steinplatte"; dort findet sich Tr. flavobronneum 
vere.in.zelt, hie und da such rasig. 

TTicholoma ustal e (Fr. ex Fr.) Kummer, Brandlger Ritterling. 
- In den Laubwald-Einsprengungen der Nadel-HochwiHder, bes. 
unt.er Rotbuchen, stellenweise, aber nicht hiufig. 
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Trich.oloma u4ccinum (Pers. ex Fr.) Kummer, Wolliger Rit­
terling, Zottiger R., Biirtiger R. - In den Nadel-Hochwaldern im 
Umkreis der Ortschaft lrnfritz, bes. bei Fichten, fast haufig. 

Tr! ch o lo ma port e 11 io •um (Fr.) Que!., Schwarztasrlger Rit­
terling, Russkopf, 5chneepilz. - In den Nadelhochwildern allge­
mein verbreltet, sclU' hiu!lg bis fast massenhafl. 

T Tl ch o lo ma fl av OtJ i r en• (Pers. ex Fr.) Lund. ( = T. equesire 
[L. ex Fr.) Que!.) GrUnling, Echter Ritter ling. - ln den Nadel-Hoc:h­
wildem In der Landschaft . Stelnplatte" im Umkreis der Ortschaft 
Iniliitz, hiiufig. 

TTicholoma ,e;unctum (Sow. ex Fr.) Que!. - In den Nadcl­
Hochwiildcrn der Landschait .Stelnplattenwald" listlich des Markt­
lleckens Messern fast hiiufig; gem unter Kiefern. 

T Tic ho Io ma sulphur e um (Bu!L ex. Fr.) Kummer, Scb.wetel­
Ritterling, Schwefelgelber Ritterling. - Allgemein verbreitet und 
fast hiiu!lg. 

Tri ch o Io m. a l cu c iv um (Fr.) Gill., Unveracb.llmter Ritter ling, 
Widerlic:her R. - In den Laubwaldbestanden der Nadel-Hochwiil­
der stellenwcise, aber mebr-minder hiiufig. 

T Tic ho Io ma album (Sduf. ex Fr.) Que!., Strohblasser Ritter­
ling. - In den Laubbolzbestiinden der Nadel-Hochwfilder, bes. 
unter Birken, nur hie und da, fast selten. 

Tricholoma ,aponaceum (Fr.) Kummer, Seifen-Rittcrling. -
Allgemcin verbreitet 1md sehr ha.ufig. 

Tri ch o Io ma vi r g at um (Fr.) Kummer, BreMender Ritt.ctling. 
- l.n den Nadel-Hochwiildern allgemein verbreitet und sehr hiiu­
.!;ig; bes. unter Kiefern. 

TT i c ll o I om a a tr o • q u am o •um (Chev.) Sacc. (incl. T. nigro­
marglnahtm Bres.), Schwarzschuppiger Ritterling. - In den Nadel­
Hochwiildern nur stellenweise, last selten. 

T Tic ho lo ma terr e um (Scb.lf. ex Fr.) Kummer, Erd-Ritterling, 
Graublli!trige:r Erd-Ritterling. - Allgemein verbre!tet und sehr 
hliullg. 

Me Ion o le u ca hum 11 is (Fr.) Sing., Niedriger Weich-Ritterling. -
Au! eingesprengten Graspliitzen, vereinzelt, hie und da und fast 
••lien. 

Me I" no I e u ca cog 11 at a (Fr.) K. & M. ( - Tritholoma arCU4lum 
Bull. non Fr.), Fruhlings-Weichrilterling. - Hut bis JO cm breit. -
In den Nadel-Hochwlildern mehr-minder verbreilel, zecstreut und 
mehr-minder haufig. 

L eu cop ax i I! us gig ante us (Fr.) Sing.(= Pa:i:mus Fr.), Riesen­
Krempentrichterling. - In den Nadel-Hochwfildem stellcnweise, 
vereinzelt und zerstreut-. 

Calo c !J be g am b o s a (Fr.) Donk (= Tricholomc georgii (Clus. ex 
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Fr.] QuR), Maipilz. - Allgemein verbrei\et, bes. im Umkreis der 
Orlschaft Irnlritz, hiiufig. Verwechslung mil /nocybe patomUardi. 

Ly o p h y I l um i mm u n du m (Bk.) Kiihn., Rauchgrauer Rasling. -
In den Nadel-Hoc:hwii.ldern fast allgemein verbreilet, aber nur 
mcbr-minder hiiuug, cinzeln und auch gebiisc:hea. 

Ly op h !I I I um conn at um (Schum. ex Fr.) Sing., Weisser Rasling. 
- In den Waldern an den U!ern der Wassergerinnc allgcmein ver­
breltet und hiiu!ig. 

Ly o p h !I II um I or t cat u m (Fr.) KUhn. ( = Tricholoma cartllagi­
neum Bull. non Fr.), Knorpeliger oder Gepanzerter BUschel-Ras­
ling. - In den Laubwaldbestande.n der Nadel-Hochwiilder stellen­
weise und mehr-mlnde-r hiiufig. 

Lyophyllum fumosu,n (Pers. ex Fr.) Kuhner & Romagn. ex 
Orton (= Tricholoma conglobatum/Vitt./Ricken - Tr. aggregatum 
K. & M., non Ktihn.), Geselliger Ritlerling, Buchele. - In den 
Wiildern allgemeln verbreitet, mehr-minder hiiufig. 

L !Io p h y I I um de castes (Fr.) Sing. ( = L. aggregatum [Scbff . ex 
Fr.J Kuhn.) Brauner Rasling. - In den LaubholzbesUi.nden der Na­
dcl-Hochwalder allgemein verbreitet, vereinzelt und minder haufig 
-in Bilscheln. 

Arm ii I ad e I I a me I I ea (Yahl ln Fl. Dan. ex Fr.) Karst., Halli­
mascb, - Au! Stllmpfen, audi an lebenden Stiimmen, allgemein 
verbreitet, sehr hliufig, oft massenha!t. 

Pseudo-omphalina compressipes (Pede) Sing. (- Omph. 
graveolens Petersen). - In den Nadel-Hocbw!ldern nur stellen­
weise, vereinzelt. 

Lentine t I us co ch I eat us (Pers. ex Fr.) Karst., Anis-Zahling. -
In den Laubholzbestanden der Nadel-Hochwiilder an StrUnken und 
alten Stammen bilscbelig au!sitzend, nur stellenwe.lse und vereinzelt. 

Lentinellus omphalodes (Fr.) Karst. ( - L. bisus Quel. = 
L. flabellinus Que!.), Gcnabelter Ziihling. - Stellenweise haufig; 
in manchen Jahren massenha!t (Oberrorsbn. Linder). 

AT mi 11 aria l u. t e o - vi Te fl s (A. & S. ex Fr.) Gill ( -= A . . ura­
minea (Krbh.) Kummer = Lep. Heydrichii Vel.) - Nur stellen­
wcise, zie.m.lich selten. 

Cott!/ bi a d r !/op hi [ a (Bull "" ~'r.) Kummer, Wald(reund-Rub­
ling. - Allgcmcin vorbrcitet, im Gras und Laub- und Nadel­
Humus hiiuug. 

Co [ I!/ bi a d r !Io phi I a v ar. a quo• a (Bull. ex Fr.), unterscbeldet 
sich vom Coll. dryophila durch scinen dic:ht gerieften Rand. 

Colly bi a but yr ace a (Bull. ex Fr.) Quel., Kastanienroter RUb­
ling. Butter-R. - Allgemein verbreitel und h:iu!ig. 

Collybia butyracea vcu. asema (Fr.) - elnc Ahart des 
Butter-R., aber Hut horngrau und Stiel graubraun. - In den 
Wa!dern ebenfalls allgemein verbreitet und sehr hiiufig. 
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Co 11 !/ b I a f us i p es (Bull. ex Fr.) Quo!., SpindcUger Ri.ibling. -
In den Eichen-Bestlinden der Nadel-Hochwaldcr stellonwe.ise, nicht 
hiiu!ig. 

Coll II b I a mac u ! at a (A. & S. ex Fr.) Qu~l., Geiled<ter R!ibling. 
- In den Nadel-Hochwfildern, bes. im Umkreis der Ortsehait Irn­
fritz, hiiu!ig. 

Co! I y bi a cl I SI or ta (Fr.) Qu~ .• Verdrehter Rilbllng. - In den 
Nadel-Hochwiildem, bes. im Landsclla!tskreis .,Steinplatte" hau!ig. 

A s I e r o p ho T a t 11 co p e r d o i des (Bull.) Di!Jn. ex 5 . F . Gray 
(= Nyctati• astcrophora Fr.), Staubender ZwitterUng. - In den 
Nadel·Hocbwiildern allgemein verbreitet und zerslreut; au! fau­
Jender Russula nigricans hiiu!ig. 

Jlfarasmiel!us romeo.tis (Bull. ex Fr.) Sing., Ast-Schwind­
ling. - AllgemC!:in vcrbreitet, bes. auf abgestorben.en Zweige.n und 
Asten. hiiulig. 

Jl1 • c r o nt p ha I e per for ans (Hofnl. ex Fr.) Sing., Nadcl-Schwind­
llng. - In den Nadel -Hochwlildern a llgemein verbreltet; au! Fich­
ten-Nadeln nach Regen wie gesat; ziemllch haufig. 

Pa n ell us st Ip t I cu s (Bull. ex Fr.) Karst., Eichen-Zwerg-Knaue­
ling. - In den Laubwaldbestanden bes. an Eichen-Strunke.n, an 
Asten und auch an Stiimmen Jebender Eicben und Birkcn verbrei­
tet, aber nur stellenweise, mehr-minder bi\ufig. 

Ou de ma 11 sic l la rad i cat a (Relhun ex ~'r.) Sing. (= Coll. mac­
roura [Soop.) Fr.), Grubiger Schleim-Riibling. - In den Laubholz­
bestanden der Nadel-Hocbwii.lder allgemein verbreitet und ziem­
hch hiiu!ig. 

Ou de man• i el I a mu ci d a (Schrad. ex Fr.) v. Hoehn., Beringter 
Schleim-RUbllng. - In den Laubwald-EinsprC11gungen der Nadcl­
Hochwiilder. bes. an Buchen und Elchen und ibren Stumplen. slel­
Ienweise, zerstreut; gebilscbelt. 

S "obi l u r us ten ace 11 u • (Pers. ex Fr.) Sing. - In den Nadcl­
Hochwilldern allgcmeln verbreltet. 

S rr ob ilu ru s step 1,a no Cl/ uis (Hora) Sing. - In den Nadel­
Hochwaldern bes. unter Rotfohren allgemein verbreitet und hau!ig. 
auf Zapien von Klelern. 

Scro bi l u r u • es cul en tu• (Wulf. ex Fr.) Sing. - In den Nadel­
Hochwtildern verbreitel und hiiufig, aut Fichtenzapfen. 

Flammulina t1eluclpe• (Curt. et Ft.] Sing., Samt!uss-Riibling. 
- Allgemein verbreitet in dicbten Bi.ischein an Laub- und Nadel­
holz, hiiu!ig. 

Mar a s m i u s r o tu I a (Soop. ex Fr.) Fr., Halsband-Schwindling. -
Aul totl!ll Zwelgen und Wurzeln, allgemein verbreitet und zer­
streut; mehr-minder hiiufig. 

Mar a• mi ,H and r o •ace us (L. ex Fr.) Fr., Rosshaar-Schwind-
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ling. - In den Nadel-Hochwfildern al lgemein verbreit,,t, aut Na­
dcln; hliulig, fast herdenweise. 

Ma Ta B mi u • ,co Tod on l u • (Fr.) Fr., Knobliruch-Schwi.ndling. -
In den Nadel-Hochwilldern allgemein verbreltet und sehr hiiuflg, 
fast scharenwelse, Nadeln oder Krfiuterwurzeln aulsitzend. 

Ma Ta• m I u • or• ad es (Bolt. ex Fr.) Fr. ( = M. caryophylle~ Schtl. 
ex Schrot.), Feld- o. Nelken-Schwinclllng. - In den Laubwald-Ein­
sprenglingen der Nadel-Hochwlilder an graslgen Stellcn und Wie-
5enfllichen truppweisc und sehr hiiuflg. 

M ,uasmlu s Wynnei Bk. & Br. (- M. globularls Fr. In Quel.), 
Violettlicher Schwindling. - Stellenwcise, zerstreut; mehr-tninder 
haufig. 

M 11 c en a .e p i p t er 11 g i a (Scop. ex Fr.) S. F. Gray, Oehnbarer Helm­
Jtng. - In den Wfildern, bes. im Landscha.fts-Umkreis der .Sleln­
platte• allgemein verbreltet und sehr hllu[ig. 

My c en 4 "i sc o s a (Seer.) R. Mre. (= M. epipterygi<I ss. Bres. pp.), 
Dunkelnder He!mling - lst krllftiger ais M. epipteTYgia. - In den 
Nadel-Hochwfildem stellenweise, zerstreut, mehr-minder hliuflg. 

My cc n a. 11 It iii, (Fr.) Que!. ( - M. fllopea 55. Ricxen, Kuhn.). -
In den Wfildern, aut vergrabe.nen Holz.stuck:chen (scheinbar auf 
Humus) fast masscnhaft (d.urch Z5hrer). 

My c en a. haem a. Io pod a (Pers. ex Fr.) Kummer, Blut-Helm­
ling. - Biischelig an modrigen StrO.nken, nur st,,llenweise, minder 
hilufig. 

My c en a p u r a (Pers. ex Fr.) Kummer (= M. p•eudopuTa Cke.), Ret­
tich-Helmling. - Allgemcin verbreitet und schr hiiuUg. 

My c en a To s e 11 a (Fr.) Kummer, Ilosa-Helmling. - In den Nadel­
Hochwiildern im Lendscha!ts-Umkrcis ,,Sleinplattc• verbreilet und 
biiutlg, aber nicht a lljiihrlich (Linder). 

M 11cen a ga leTi culata (Scop. ex Fr.) S. F. Gray, Rosabli\trlger 
ficlmling. - Allgemein verbreitet und hliuflg, einzoln oder busche-

1ig; an und auf Stri!nken. 
My c en a po l y 9 ram ma (Bull. ex Fr.) S. F. Gray, R!Ustieliger 

Helmling. - Allgemein verbreitet und hauflg, an Stiimpfen und 
HO!zern, bilschelig. 

M -y c en a a I ca 11 n a (Fr.) Kumm.er, AJkallsd,er Helmling. - All­
gemein verbreitet, sitzt gern an S trilnken rasig oder nur buscbellg. 

Xe,omph.alina campa ne lla (Batsch ex Fr.) R Mre., Ge­
selligcr Glo<kchen-Nabeling. - In den Nadel-Hochwlildem allge­
mcin verbreitct, an modrigen StOmpfen. 

L e pi• ta n u d n (Bull ex Fr.) Cooke, Violctter Rlitel-Ritterling. -
In d<!!l Nade!-Hochwiildern, seltener in Laubwaldern, allgemein 
verbrei!c\ und schr hiiuUg. 

Le pi s ta p erson a I a (Fr. ex Fr.) Cooke, Masl<ierter Rlitel-Ritt,,r• 
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ling. - In den Randgebieten fast nlcbt zu linden. Ausnahme In 
dem Horner Gaden des H. Ing. Linder. 

C!Hopitu• prunulus (Scop. ex Fr.) Kummer, Mehlpilz, Mehl­
Rasling. - Auf grasigen, moosigen Waldstell.en allgemein ver­
breitet, verelnzelt und zm,treut. 

Rho do ph11 II us (En t olo m a) • eTic e us (Bull. ex Fr.) Que!., 
Seldlger R6tling. - Nur stellenwelse und zen,treut; minder hiiu­
fig. 

Rhodopht1llut (Entoloma) ,epium (Noullet-Dassier) Bo­
magn. - Auch in Obstgarten, bea. unter Pflaumenbiiumcn, nur ver­
einzell, selten. 

R ho d op ,, 111 I u s (En to lo m a) c I y p e a t u • (L. ex Fr.) Que!., 
Scblld-Rolling, Frilhllngs-RoUlng. - In den Wiildern hiiuflg, bes. 
Im Nadel-Hochwald im Umkreis der .Steinplatle" niichst der Oct,. 
scha!t lm[rltz (Hr. Zehrer hat dort einmal 20 Exemplarc ge[-un­
den). 

Rho do p h 11 I I us (Ent o Io ma) a pr it i • (Britz.) Romagn., Vor­
eilender ROtllng. - Stellenwelse, zerstreut, nlcht bes. hiiuflg. 

Rho do p hy II us (Ent o lo ma) v e rn us (Lundell) Romagn., Frllh­
llngs-Gift-Rotllng. - An Waldriindern von Nadel-, Misch- und 
Laubwald, sehc verbreltet und mehr-minder hiiufig (Einmallger 
Fund auf elner Hutweide zwlschen Kilchenschellen und Wach­
holder in Gruppen durch lng. Linder). 

Rhodopht1llu• (Nolanea) vidclulus Herink (= N. ver­
satili& ss. Ricken, Schillemdcr Gliickling. - In den Laubwald-Ein­
sprenglingen Im Nadel-Hochwald im Umkreis der Landschaft 
.Steinplatte" niichst der Ortschalt lmfritz, bei Rotbuchen; mehr­
mlnder haufig. 

Rho dop h y llu.s (Nol an ea) ce tra tus (Fr.) Que!., Scherben­
gelber Glockling. - ln den Nadel-Hochwiildern im Umkreis der 
Landscha!t .Steinplatte" niichst der Ortschaft Itnlrltz; gem bcl 
Ficbten, aber nur vereinzelt. 

· A man It a v a gin a ta (Bull. ex Fr.) Que!., Grauer Schelden-Strelf­
ling. - Allgemeln vel'bre\tet -und sehr hiiufig. 

Am a n i ta c r o c e a (Que!.) Sing., Orangebrauner Schelden-Streif­
ling. - In d.en Nadel-Rocbwaldem steUenweise, zen,treut, minder 
hliu!Jg; In den Laubwald-Bestilnden seltener. 

Am an i ta f u l v a (Schf.f. ex Pers.) - vereinzelt. 
Amani ta um b Tino- lu te a Seer. - In den Nadel-Hochwaldern 

nor verelnzelt, fast selten. 
Aman it a mu, ca Ti et (L. ex Fr.) Hooker, Fliegenpilz. - Allge­

meln verbreitet und ziemlich hauflg; gern bel Blrken. 
A man it a reg at is (Fr.) R. Mre., Kiinigs-Fliegenpilz. - In den 

Nadcl-Hocbwfildem stellenweisc haufig; bes. hlu!Jg im Umkrels 
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der Ortschaft lrnfritz, dann im Landschaflsgebiel "Steinplatte• und 
davon sudlich im Landsdlaflsgebiet .ln Bucbenscbachen". 

A m" n l t" p a n t ,.,, d n a (DC. ex Fr.) Seer., Panthcrpilz. - ln den 
Laubwald-Eil)sprenglingen und zuweilcn aucb in den Nadel-Hoch­
wiildern allgemeln verbreltet, aber mehr-mindcr hiiuiig. 

Am" nit" g cm mat a (Fr.) Gill. (= A. junqui!lea Quel.), Narzis­
sengelbcr Wulstllng. - Allgeme!n verbreitet, fast sehr hiiuCig. 

A man It" p ha 11 o Ide a (Vaill. ex Fr.) Seer., Griiner KnoUen­
bliitterpilz, Gruner Morder. - In den Laubwald-Ein.sprenglingen 
dcr Nadel-Hochwlllder unter Eicben menr-minder hiiufig. Ein be­
sonderer Standort des Pilzes ist der EichenwaJd im Umkreis des 
.mmmelreichberges" etwas sud-Osllicb v. Dorf Modring, Sommer­
Herbst . TOdlicb giftigl 

Aman it a t> er n a (Bull ex Fr.) Pers. ex Vitt. (Fr. 1821) ( - A . vi­
rosa Lam. ex Seer.). Weisser Knollenbliitterpilz - fast seltcn. 

Aman ii a c ii Tin a (Sch.ff.) S. F. Gray (= A. mappa [Botsch ex 
Fr.) Que!.), Gelber Knollenblatterpilz. - Allgemein verbreilet und 
ziemlich hau!ig. 

Aman it a po T p h yr ea (A. & S. ex Fr.) Seer., Porphyrbrauner 
Wulstling. - In den Nadel-Hochwtildern gem unter Kiefcrn; s te.l­
Jenweise, zerstreul. 

Aman it" s pi 83 a (Fr.) Kummer, Grauer W«Jstlin~, Gedr<Lngener 
Wulstling. - AlJgemein verbreltct und z'iemlich bliufig. 

Aman, ta s p Is• a var. exceloa (Fr.) (= A. ampla Pers.), Einge­
senkter Wulstling. - Allgemein verbrcltet und h§uflg. 

Amanita rubesc ens (Pers. ex Fr.) S. B'. Gray, Perl,.WuJstling. 
- Allgemein verbreltet, sehr hiiufig. 

V o l v a r i e 11 a s p e c ! o • a (Fr.) Sing., Grosser Scheidling. - Tritt 
ausserhalb der Wiilder au! !risch gedungtcm Ackerbodcn o!t mas­
senhaJt au!; gesellig. 

Volvotiella •urrecta (Knapp) Sing. (- V. loveiana [Bk.] 
G!ll.), Parasitischer Scheidllng. - Kommt au! Wald- und Wiesen­
boden selten vor; cinmaliger Fund au! Clitocybe nebularis. 

PI u t e us p e 11 i t1' s (Pers. ex Fr.), Kummer, Weisser Dacbpilz. -
In den Buchenbeslanden der Laubwald-Elnsprenglinge allgemeln 
vcrbreitet und houtig. 

PI u t e us a! r om a r g Ina tns (Konr.) Kilhn. (- P. nigro/ loccosut 
(R Schulz] Pilat), Schwarzschneidlger Dacbpllz. - ln den Nadel­
Hochwaldern au! Nedclbolz.,Strunken oder Nadelholzresten, all­
gemein verbreltet <Lnd sohr hiiufig. 

Pl u t e u s ch r !Is op ha e us (Sehl!. ex Fr.) Qubl. ( = P. 2:antho­
pha.eus P. D. Orton), Zimtfarbiger Dachpi!z. - In den Laubholz­
Ein.sprengHngen, bes. an Buchen-Asten, nur stellcnweisc1 zer­
streut. 

P luteus atTicapitlua (Seer.) Sing.(= P. cervinus !SchfL ex 
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Fr.) Kummer), Rchbrauner Dachpi.lz. - AUgemein verbreitet, an 
L:lub- und Nadelholz..StrUnken, sehr hiiufig. 

Mac To I e p Iota p Toce Ta (Scop. ex Fr.) Sing., P arasol, Grosser 
Schirmling. - Allgcmein vcrbreitet, auf Wiesen und llchten Wald­
stellcn, sebr hiiufig. 

Macro I c pi o ta Th a codes (Vitt.) S ing., Roi.ender Scbirmling. -
ln den Nndel-Hochwaldern bes. unter Fichten, fast hau.flg. 

Macro I e pi o ta p u e ! ! a Tis (Fr.), Jungfemschirm!ing. - In den 
Nadel-Hochwiildern mehr-minder verbreitc\ und fast hiiufig. 

Macro I e pi o ta ex cod at a (Scb!l. ex Fr.), Adtcr-Schirmling, 
Oeschundener Schimiling. - Meis! am Rand der N adel-Hochwlil­
der, vereinzelt und zerstreut. 

Mu c • o I e pi o ta a ff In is (Ve!. cm. Locq.) - Ein einmaliger 
Fund in Horn im Garten des Ing. Linder. 

Ma c r o ! e p I o ta g r a c i I en t a (Fr.), Zitzen-Schirmllng. - Nur an 
den Waldrandem stellcnweise und vereinzelt; bevorzugt Buchen­
wald. 

A g a r i c u s bi s p or u s (Lge.) Sing. - An verschiedenen Stand­
orten auftretcnd, wie: Sll'assenriinder, Alleen, Garten, Kompost­
haufen, allgemein verbreitct und ziemlich hiufig. 

A g a r i cu s b i t o r qui s (Qu~I.) Sacc. ( = A. Rodmanii Peck. = A. 
campetter var. edulis Vitt.), Scheiden-Egerling, Strassen-, Stadt-­
oder Kragen-Egerling. - Hil<:hst S<!lten, Ing. Linder fand im Stadt­
park von Horn ein Exemplar. 

A 9 ad c u s ha em or r 1' o i dad u • Kalchbr. e\ SchuJz., Grosser 
Blut-Egcrling. - ln den Laubholzbes\anden der Nadel-Hochwiilder 
allgemein verbrei\et und haufig. 

Ao a .i.c us • il vat i cu s Sehl!. ex Seer., WaJd-Egerllng, Kleiner 
Wnld-Egerling. - In den Nadel-Hochwiildem, bes. be! Fichten 
stellenweise, of\ bilsebellg; sehr haufig! 

Ao a r i cu s v ad e g ans Moel!., Stlnk-Egerllng. - In den Nadel­
Hocbwlildern bes. im Umkrels der Landschaft ,.Steinplatte", sud­
lich von der Ortschaft lrnfritz baufig. 

Agaricu• campester (L.) Fr., Feld-Egerling. - Auf Wiesen 
und eingesprengten Feldem aUgemein verbrcitet, sebr hauiig, 
oft sdtarenweise. 

Ag a Tic u • au g u SC u • Fr., Riesen-Egerling. - In den Nadel­
Hochwiildem stellenweise, vereinzelL Eine bes. Fundstalte ist der 
Nadel-Hochwald im Umkrels des .Himmelreichberges", sudasUich 
v. Dorf Modring. 

Agar I cu• per r a r us Schuu, Hohlstieliger Riesen-Egcrllng. - [n 

den Nadel-Hochwaldem im Umkreis des .Himmelreichbergcs", 
sildostlich v . Dorf Modring, nur vcreinzclt. 

A g a• i c" s • i l 11 i co ! a (Vitt.) Sacc., DOnnUelschigcr Anls-Eger­
ling. - Allgemein verbrcitet und sehr hiiuflg. 
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Agar i c 11 • a r v ens is Sdlft. ex .Fr., Weisser Anis--Egerliog. -
Mcist an Walddndern, auch an eiogespreogteo Wiesen, allgemein 
verbreitet und sehr hliuflg. 

A g a Ti c II s "' a -n th o d e Tm a Gen., Katbol-Egerling. - Allgemein 
verbreltet, oft massenhaU: Im GebOsch, an Wegrllndem, Wiesen. 

Ag a Ti cu• :rant hod erma var. me le a gTis J. Schfi, Fclo­
schuppiger Glft-Champlgooo, Perlhuhn-Ege.rllng. - Im Nadel­
Hochwald tm Umk.reis des .Htmmelreichberges", sUdostllch vom 
Dorf Modrlng, an Wegrandem, irn Gebilsch verbreltet und fast 
hauflg. 

L e p i o ta c r i •ta I a (A. & S. ex Fr.) Kummer, Stink-Schirmling. 
- Uoter Geblisch, auch im Gras, stelleowe1se verbreltet und zer­
streut. 

Le pi o I a cl 11 p e o I aria (Bull. ex Fr.) Kummer, Wollig-gestlefelter 
Schlrmllng. - Allge,;nein verbreltet, aber nur stellenwelse. 

C11stoderma omiantinum (Scop. ex .Fr.) Fay., Amlant-Kom­
chen-Schlrmltng. - In den Nadel-HochwiUdern und in deren Wie­
sen-Einsprenglingeo stellenweise, tast hiiufig. 

C 11 ot oder ma car c I• a Ti a• (Pers. ex Seer.) Fay., Starkriechcn­
der Kornchen-Schlrmling. - In den Wlildern, vor allem im Nadel­
wald verbrcitet, geselllg und fast haufig. 

Cyst oder ma gr an u 1 o •um (Baisch ex Ft.) Fay., Rostroter 
Kiirnchen-SchinnUng. - Oern an mehr-mindcr sonnigcn Wald­
rnndstellen, steUenwelse, aber nicht hiiufig, 

Co p Tin us st er q u i! in u • Fr., Ring-Tlnt!Jng. - Im Umkrels der 
Ortschaft lrnfritz aut altem Ml.st ziemllch hliu!Jg. 

Cop r in us com at us (MOU. in Fl. Dan. ex Fr.) S. F. Gray, Schop!­
Tintling, Sparge.lpilz. - Allgemein verbreitet und sehr haufig. 

Copdnus atrnmen tnri us (Bull. ex Fr.) Fr., Falte.n-Tlntllng, 
Knoten-T!ntling, Antl-Alkoholiker-Pilz. - Oberall au! fctlem 
Boden, Schutthau!en, Wegriindern, etngesprengten Wlesen, sehr 
hiiufig. 

Cop r in u, mi c n c e II s (Bull. ex Fr.) Fr., Glimmer-Tintllng. -
Au! Erdboden, um Striinke, an Wegriindern, in Wiildern, oft 
bUschelig, allgemein verbreltet und sehr hiiu.llg. 

Cop ri nus domestic us (Bolt. ex Fr.) S. F. Gray, Str11BSen-Tint­
ling. - In den Wiildem um modrlges Holz olt raslg, allge.mein 
verbreite.L und hiiutig. 

C op r i nus imp a ti en• (Fr.) Quel. - ln den Wdldcrn au! dem 
Boden zwischen Lau.b, sehr selte.n; bcvonugt Buchen. 

Cop Tl 7'US d lose min a t1<1 (Pers. ex Fr.) S . F. Gray. Gesiiter 
Tintling. - Rnsig wie gesiit, an der Basis von Biiumen oder Striln­
ken, allgemein verbrcitet, se.hr haufig. 

Cop r in u • • i It> at i cu• Peck, Rauhsporiger Tintling. - Auf Wald­
boden nur stellenweise, verel.nzelt. 
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P •at h yr e L la • a Tc. o c e p ha la (Fr.) Sing. (- P. opadlcea so. Lge.), 
Schokoladebrauner Ziirtling. - In den Laubwald-Einsprengungcn 
der Nadel-Hochwlilder am Grunde der Laubholzstiimme, biischelig; 
mehr-minder vorbreitet, stellenweise. 

P •at h II Te IL a •pad Ice a (Sdl.ff. ex Fr.) Sing. (= P. 1arcocephala 
ss. Lga.). - In den Laubholzbestanden der Nadel-Hochwilder um 
und auf Laubholz-Striinken stellenweise, zerstreut; gebilschelt. 

Psa t 1,yT el la Cando 11 e an a (Fr.) Mre. (= P. egenula B.k. & Br.), 
Behangener Faserling. - In den Laubholzbestlinden der Nadel­
Hochwiilder au.( und um Laubholz-Striinke bUschelig, slellenweise, 
zerstreut. 

P •at h 11 rel! a ob tu• at a (Fr.) A. H . Smith , Eichen-Ziirtling. -
In den Elchenbestiinden der Nadcl-Hochwiilder am Grund von 
Eiche.r,_gtiimmen im Um.kreis des ,.filmmelreichberges" nlichst d.em 
Dorf Mod.ring; grossere Gruppen von Eichen-Bestlinden besitzt der 
,,Steinplatlen-Wald", bes. Im Geblet der Landschaft .,Fuchsberg". 

P •at h 11 Te IL a fat u a (Fr.) Konr. & Maubl., Tonblasser Faserling. 
- In den Wlildern Im Gebilsch an Wegrandern, btischelig, allge­
meln verbreitet und mehr-minder hau!ig. 

Bo I bit; us "It e I I In us (Pers.) Fr., Gold-Mistpilz. - In den Rand­
gebleten auf Wegen, Mist, bes. Pferdemist, auf eingesprengten 
Feldern, allgemein verbre!tet und haufig. Besonde.re Vorkomm­
nisse 1m Gebiet der Landsdlaft .. Steinplatte" sildlid1 v. d. Ort­
schaft Irnfr!tz. 

A17,oc11be praecox (Pers. ex Fr.) Fay., Voreil.ender Ackerling, 
Frilhllngs-Erdschtippling. - Uberall schon im Frilhling vorkom­
mend; bes. aber Im Umk.rels der Landschaft .. Steinplattc", siidlich 
v. d. Ortschaft Irnfrltz. 

Agro c II be a r v a I h (Fr.) Sing., Geschwiinzter Ackerling. - Ein 
elnmaliger Fund au! einer Wiese in den Randgebieten ganz ver­
einzelt (durdl Zohrer). 

S tr o p ha r i a a e r <Lg in o s a (Curt. ex Fr.) Que!., Grllnspan­
Triiuschling. - Mehr-minder hiiufig; bes. aber Im Umkreis des 
Nadel-Hochwaldgebletes der Ortschaft .. Pfaffenleiten", wesUich 
van der Ortscha!t lm!ri tz. 

Strop ha ti a me I asper ma (Bull. ex Fr.) Que!., SchwarzbHittri­
ger Trtiuschling. - An graslgen Stellen hie und da vorkommend, 
fast &elten. 

H 11 p ho Io ma cap no id e • (Fr. ex Fr.) Kummer, Rauchblattrlger 
Schwefclkopf. - 1n den Nadel-Hochwiildem allgemein verbreltet, 
bes. an Stil:mp!en v. Fichten u. Kiefern, meist bii.sdlelig. 

H 11 p h o I o ma • u b I a t • Ti ti um (Fr.) Quel., Ziege!roter Schwe!el­
kopf. - In den Laubholzbestlinden, meist neben oder aul mor­
schen Stilmp!en oder Stilnunen von Laubholzern In Biischeln; 
:tiemllch hiiufig Im Umkreis bei lrnfritz, mehr-minder hiiufig. 
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fly p ho 1 om a f ,,. ci c ul a Te (Huds. ex Fr.) Kummer, Grilnbliitt­
riger Schwefelkopf. -Allgemein verbreitet und sebr hilufig. 

P • i lo c y b e p h 11 • a 1 o id es (Bull. ex Merat) Que!., Moos-Kahlkopf. 
- Auf gedUngtem Boden, auch a u! Heiden im Moos, stellenweisc 
und nor vereinzelt. 

Pho 1 iota ., qua r To s a (Pers. ex Fr.) Kummer, Sp1,1rriger Schiipp­
ling. - Mehr-minder verbrcitet und hau!ig; am Grunde Jebender 
S tamme. 

Pho 11 o I a ad! po• a (Fr.) Kummer, Schlelmlger Sclllippllng. - In 
den Laubholz-Bestiinden in dichten BUsche.ln an Laubholz- bes. 
Buchen-Stilmp!en, mehr-mlnder hiiufig. 

Pho 1 i o I a au ti v e 11 a (Batscb ex Fr.) Kummer, Goldfell-5cbUpp­
ling, Hocbtronender Scbiippling. - In den Laubwald-Einspreng­
lingcn an Striinken und Jebe.nden Laubbiiwnen, bes. an Buchen­
stammen ziemllch hocb, auch in Biiscbeln, mebr-minder hiiufig. 

Pho 1 iota a pi c Te a (Fr.) Mos. (= Agariett.1 apicreus Fr., Epicr. 
188, 1838). - In den Laubwald-Einsprengungen im GebOsch, au! 
Waldboden bei Bucben, aucb in den Nadel-Hochwa!dem im Gcbiet 
um die Ort~chart Irnfritz, vereinzelt., hie und da; nicht h8.ufig1 

fast selten. 
P 1i o Ii o ta alnico I a (Fr.) Sing. (= Flammula CO'ltissans ss. 

Ricken], Erlen-Schilppling. - Im Urnkreis dc.r Ort.scl,o.ft lrn[ritz 
s. d. Uler d. Wassergcrinne der Nadel-Hocbw!ilder bewacbsen von 
Schwarz-Eden, Weiden und Birken, d. Standorl v. Ph. alnicala. 

l{ u e h n •T om 11 c • s mu t a b il is (Schff. ex F r .] Sing. & Smlili, 
Slockschwiimmchen. - Hauptsiichlicb in den L&ubwald-Einsprcng­
llngen auf S trUnken von Laub- , seltener von Nadclbolz, in grossen 
Bilscbeln, allgem.ein verbreitet und sehr biiulig. 

1 no c y be Pat o u i 11 a t d ii Bres. (- J. uite<aTia Ricken), Ziegel­
rot.er Risspilz. - In den Laubholz-Best.ilndcn, unter Gebusch zwi­
sch.en Gras und Moos, bes. im Umkreis der Ortschafl Irnfritz fast 
hiiufig. 

I 11 o c y be f a st i g i a ta (Schff. ex Fr.) Que!., Kogeliger Risspilz. -
In den Laubwald-Bestilnden, auf SchlagOiichen, stellenweise, hau­
Ug. 

In o c y b e c e r v i c o Io r (Pers. ex Pers.) Que!. - In den Wttldern, 
bes. im Umkreis der Ort.schalt lrn!ritz, stellenwclse und zerstreut. 

1 no c 11 be God <11 i Gill. (= /. Trinii ss. Brcs. - J. Rickenii Klx:h.), 
Rotender F BS<?rkopf. - Zerst.reut, hie und da einmal, fast selt,en. 

In o c y be Frie• ·i i Heim - gem unter Buchen, vcreinzelt und zer­
streut, fast seltea. 

In o c y be des c i SS a (Fr.) Quel. var. b Tun n • o - at ta Heim. -
Bes. in den Liircb.en-Best.iinden Im Um.kreis der Ortschaft l rnfritz, 
zerstreut, fast selten. 

1 no c y be g Tl• e o v e 1 at a Kuhn. - In den Laubholzbestiinden im 
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Umkrels des ,,Zeiselberges• im Gebiet zwiscllen Dorf Mod.ring und 
Ncureithen, zerstreut und stellenweise; nicht hiiufig. 

H e b e I om a r a di c o s u m (Bull. ex Fr.) Ricken ( = Pltoliota Que!. 
- M11xocybe Fay.), Wurzelnder Falbling. - In den Laubholzbe­
stiinden steUenweise, b.iiu.tig. 

He b et om" st r op ll o •um (Fr.) Sacc., Bering\er Falbling. - In 
den Nadel-Hochwiildern allgemein verbreitel und hiiu!ig. 

Hebe 1 om" f" st i bi 1 e (Fr.) Kummer, Buscheliger Falbling, Trii­
nender Fiilbling. - In den Nadel-Hoch,valdern aUgemein verbrei­
let, aber nicht hiiufig. 

1T e be 1 om a crust u 1 in if or me (Bull ex Fr.) Que!., Tongrauer 
Fiilhllng, Gemeiner Falbling. - In den Waldern aUgemcin verbrel­
tel, hliuflg, stcllenweise sogar massenha1t. 

Heb el om a Ion g i ca u du m (Fr.) ss. Lge. (- H. nudlpes [Fr.] ss. 
K. & R.), 1.,angstieliger Fiilbing. - An feuchten, moorigen Stellen, 
allgemein verbreitet, bliufig. 

Ph a• om a rcu mi u • e Tin ace us (Fr.) Kiibn. (= P. arid"8 [Pers.] 
Sing.), l gel-Schiippcben-Schnitzling. - Auf abgestorbenen Laub­
holziist.dten, auch in hohlen Biwneo, allgemcin vcrbreitet und 
hiiutig. 

Ph a e om a r a. B mi us Ii pa Tiu. s (Fr.) Sing. - Allgemein verbrei­
let auf Holz und aoderen Pflanzenresten; ziemlich hiiufig. 

D er mo c y b e c in n a m o m e a (L. ex Fr.) Wunsche, Zimt-Hautkopf. 
- In den Waldcrn, bes. in den Nadel-Hochwiildern im Umkreis 
der Ortsclla!t lrnfritz, hiiuflg. 

Dermo c y be ma Ii co, i a (Fr.) Ricken (non ss. Ricken) (= D. c-ro­
cetfolla ss. Mos. 1955). - Die Nadel-Hochwiilder sind fast lmmer 
von k.Jclnm Wassergerinn.en durchzogen, an deren Ufetn Schwarv 
Erlen und Birken und auch Fichten gedeiben, 

D e,mo c y be p hoe ni ce a (Bull. ex Mre.). - Ein Fund durch Ing. 
Linder i:m Strassengraben des N Bdelwaldes niichst der Stadt Horn. 

D e, mo c y b c semi - •an guinea (Fr.), Blutblattriger Hnut­
kopf. - In den Nadel-Hochwiildern niichst der Or tschaft Irnfritz, 
in denen neben den Wassergerinllen ilberalJ Birken vorkommen, 
fast hMig. 

D er"' o c 11 be •an guinea (Wulf. ex Fr.) Wiinsclle, Blutroter Haut­
kopl. - In den Nadel-Hoch.wiildern niichst der Ortschafl Irnfritz 
auf dem Erdboden oder auch auf modrigcm Holz, fast hiiufig. 

Roz it es caper at a (Pers. ex Fr.) Karst. (= Pholiota cap. Quel. ~ 
Cortinarius h'r.). - ln den Nadel-Hocb.wiildern, seltener in den 
Laubhol,bestlinden, bes. im Umkreis der Landschaft .Steinplatte", 
sudostlich von der Ortscha!\ lrnh'ltz hiiutig. 

Co, tin ar ius (Lep r o c '!/be), a p h an o id e •(Pers.ex Fr.), Ret­
tich-Schlelerling. - In den WUdem auf humosern Boden zerstreut, 
stcllenwelse auch hliuflger. 
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Cort. (LepTo c11 b•J orellaTlus (Fr.) Fr., Orange-tucbs~et 
Sdllelerling. - In den Laubholzbeatlinden allgnm.ein verbreltet Wld 
fast hluiig; tebensgefahrlicb gi.ftlg. 

Co Tl. (Le p ro c 11 be) o r e l I a no I de• Hry. ( ~ C. bronTleoJulvus 
ss. Bres.). - In d.en Elcbenbest.iinden allgemein verbreitet und fast 
hiiuiig. 

COT I. (L.e p ro C!J be) ca 11 il teus (Fr.) Fr., Rhabarberfilsslger 
Diclduss. - In den Nadelhochw:Udern verbreltet, stellenweise auch 
verelnzelt. 

C o T t . (L e p To c !J b e) g • n ti I i • s,, Konr. & Maubl., Kilhn., Ro­
magn., Mos. 1955 non Fr. - In den Nadel-Hochwaldern, aut moosi­
gem Boden, ziemlich verbreitet und hiiutlg. 

Co T t. (Le pro c y be) •an Io s us (Fr.) Fr. - In den Wiildern an 
!euchten, g raslgen S tell.en, gesellig Wld last hiiuflg. 

C o rt, (Ph ! e gma ci uni) p• e u do napu s (Hry. ex Mos.) Mos. 
[ - Phlegmacium pseudonapus (R. Hry. ex) Mos.] - In den Nadel­
Hodlwil.ldern nur vereinzelt und zerstreut. 

C o rt. (Ph I e g m.) nap u t Fr., Rauchblilttrlger Klwnptuss. - In 
den Nadel-Hochwil.ldern nur mebr-minder hi!ufig. 

C or I . (P h I e g m.) s a p o Ta tu s Britz. - In den Nadel-Hochwlildern 
melst unter Rottobren verbreitet und fast biiutlg. 

Corl. (Phl egm.) allu t us Fr. ( - C. meUiolen• J. Sch[t.), Rci(­
Klumpfuss. - In den Nadel-Hochwiildern verbrei\et und fast 
h iiufig. 

Cort. (P hle g m.) su bh11grop h a ,.i cus (Mos.) Mos.(= Phleg­
macium sub-hi,grophanicum, Mos., Phlegm. 349, 1960 - C. a ltutus 
ss. Lge.). - In den Nadel-Hochwaldern, gern unter mooslgen Ficb­
tenbestinden, verbreltet, hflufig. 

Co r t. (P h L e gm.) ta I u • Fr. (= Phlegm. turbinatum ss. Ricken = 
Ph. pseudo-talus Hry. - Ph. 01>osmus Joacb.?). - In den Laubholz­
Bestiinden, bes. unter Buchen, mehr-minder verbreitet und fast 
h liutig. 

Cor t. (Phleg m.) multiform!• (Fr.) Fr., S!igcblilttrtger Klwnp­
!uss. - In den Laubwald-Elnsprengungen allgemcin verbreitet und 
sehr h!iuflg; gern bei Buchen. 

Corl. (Phlegm.) multiJormls var, co n iferaT u m Mos.­
In den Nadel-Hocbwilldern allgemein verbreitet, bes. im Urnkrels 
der Landschaft .,Zeiselberg" n tichsl dem Dor! Neureithen. 

Co r t.. (Phlegm.) ,ebaceus Fr. (= C. 1ericellus Mo•. - C. 
tu.rm.alls auct.. p. p.), Seid~ Schleimkopl. - In den Nadel-Hocb­
wlildern und in den Laubwald-Einsprengungen, mehr bel Elchen­
und Bucben-Bestandcn stellenwelse und last seltcn. 

C o rt. (P It I e om.) c I a r I co Io.,., Fr., Weissgeslicfelter Schleim­
kopt. - In den Nadel-Hochwaldern sind Uberall auch Ficbten vor-
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kornmend, der Standort unser es Pilzes, n!chl gesellig, nur ver­
ei.nzelt. 

Cort. (Phlegm.) claricolor var. tuTmalh (Fr.) Mos., Rn­
siger Schlelm.k.opf. - In den Nade!-Hochwii!dem, in grosseren 
Gruppen oder bilschelig, allgemein verbreitet und hiiufig. 

Cort. (Ph l e II m.) fraud IL Io s us Britz. (= Ph. pictum Ri1'ek 
p. p.). - In den Nadel-Hochwii.ldern, gem unter Fichten zerstreut 
und !ast selten. 

Cort. (Ph I e gm.) sub v a Ii d u• R. Hry. (- subtriumphans ss. 
Mos. - tri1Lmphans ss. Rick,). - In den Nadel-Bochwli.ldern, in 
denen liberall Fichtenbestiinde vorkommen, allgemein verbreitet 
und b.auflg. 

Cort. (Ph I• om.) tr I ump ha n s (Fr.) Fr., Gelb-gestiefelter Schleim­
kopf. - In den Nadel-Hochwlildern kommen an den k lelnen Was­
sergerinnen ilberall Birken vor; a llgemeln verbreitet und fast 
hiiufig. 

COT I. (Ph I e gm,) QT q li at US Fr. c~ c. cookelanus K. = c. :ran­
thoc},,ous Orton), Gelb bescheideter Klumpfuss. - 1n den Nadel­
Hochwlildern, bes. bei Fichten auf moos1reiem Boden steUenwclsc, 
zcmreut; minder hiiufig. 

Cart. IP h I cg m,) g I au cop tt s Fr., Knollenloser Klumpfuss, Rei­
higer Kl. - In den Nadel-Hochwiildern, seltenar in Laubholzbe­
stilnden, allgemein verbreitat, haufig. 

Cort. (Ph I e gm.) sub um bi Ii cat us R. Bry. (nach Moser, p . 208, 
Ausgabe 1960, syn. Phlegmacium cyanopus (Seer.] ss. Ricken, Vel., 
an K. u. M.) Kerbblittr. Klumpfuss. - In den Laubwald-Einspren­
gungen nur stcllenwe.ise und zerstreut, fast selten. 

COT t. (Phlegm.) c o e sio - cane, c ens Mos., Grauer Klump-­
fuss. - In den Nadel-Hochwiildern, bes. untcr Kiefem und Fichten 
stcllenweise und zerstreut, fast selten. 

Co T t. (Ph l •gm.) la r g us Fr. - In den Nadel-Hochwfildern in 
ihren Einsprengungen von Laubbilumen bes. unter Buch.en und 
Eichen auf kicseligem Terrain, nur stellenweise und zerstreut. 

Co T t. (Ph I e gm.) v ad ecol or Fr., Erdig-riedi~der Schleim­
kopf. - In den Nadcl-Hochwaldern nur bei Fichtan, vereinzelt und 
zerstreut; fast selten. 

Co Tt. (Ph l •gm.) 11 a ri us Fr., Ziegelgelber Schleimkopf. - In 
den Nadcl-Hochwaldern allgemein verbreltel und sehr hiiufig. 

Cort. (Ph I e gm.) spa dice u • Fr., Brauner Sclilelmkopf. - ln 
den Nadel-Hochwfildem nur stellenwe.ise und vereinzclt. 

Cor t. (Ph I e gm.) h y s gin IL 8 (Mos.) n. c. - In den Nadcl-Hocb­
wlildern stellenwelse nur vereinzelt. 

Co TI. (P h I e gm.) infra c I u • Fr. ex Fr., Bitterer Schleimkop!. -
Allgemein verbrcitet und sehr hliufig. 
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Co T t. (Ph I e gm.) p u T p u r a• c e n • Fr., Purpur-Oecl<ender Klump­
tuss. - ln den Nadcl-Hochwildern allgemcin verbreilct und ziem· 
lich hiiuilg. 

Cor t. (Ph I e gm.) pur p tHllS oen s "«T. la r gus oid es Hry. -
In den Laubwald-Einsprengungen nur stellenwelse und verein­
zelt. 

Cort. (Ph re g m.) or i ch 11 Ic e us Fr., Blutroter Klumpfuss. -
Nur verelnzelt, fast selten. 

Cort. (Ph I e gm.) au r co Jul vu s Mos. - In den Nadel-Hochwfil­
dern nur verelnzelt und mehr-minder hiiu.fig. 

Cort. (P h leg mJ au r o ·tu r bin 11 tu s (Seer.) Lge. (= C. aurc,n­
tioturbinatus Lge. = C. sulj urinus Ricken), P riichtiger KlumpCuss. 
- In den Laubholzbestanden, namentlich in solchen mit Buchenbe­
stiinden fa,;t verbreitel und mehr-minder htiufig. Eine bes. Fund­
stiilte dleses Pilze.s isl die Landscha[t .In Buchensdlachen" im Um· 
kreis der Landsche.ft .Stelnplatte", sOdlicb der Ortsdlatt lrntrltz. 

Cort. (Phlegm.) c i t r in us Lge. ex Orton. - [n de.ri Laubwald­
Einsprengungen mit Bucbcnbestiindcn stoUe.nweise u nd nur vc.rcln­
zelt. 

Cor t. (Phlegm.) p e Too mis Fr., Wurziger Schleimkopf. - In den 
Nodel-Hochwiildem bes. im Urokreis der Ortschall l rnfritz verbrei­
tet und hiiu!ig. 

Cort. (Se,iceoc11b e) rubieundulus (Rea) Peerson c~ C. 
pseudouolaTis R. Mre. = C. Bulliardi ss. Ricken). - In de.n Laub­
holzbestlinden fast allgemeln verbreitet und mclir-minder haufig. 

Cort. (Se d c e o c !I be) bola rl • (Pers. ex Fr.) Fr. - In den Laub­
waldvorkommnissen verbteitet und mehr-mlnder htiu!ig; bes. lm 
Umkrels der Or tscbaft Crnfriti. 

C o rt. (S e Tic e o c II b eJ tr a g a n t1 • Fr., Lila-Dickfuss. - In den 
Waldern fast allgemein verbreitet und zlemllch hautig. 

Co T t. (Serice o c II b eJ a Ibo. u i o l a co t1 s (Pers. ex Fr.) Fr., 
Weissvioletter Dlclduss. - In den Wlildem allgcmeln vorbreitet 
und sehr hliu!ig; gern unter Eichen. 

Cort. (S • r i c • o c II be) camp ho Ta t u s Fr. ( - C. hircinu• Fr.), 
Bocks-Dickfuss. - In den Waldern mehr-rnindcr vcrbre,let und 
fast hliuflg. 

Co rt. (Ser ice o c II b e) p ho Ii de u • (Fr. c.x Fr.) Fr., Scbuppiger 
Dickfuss. - In Laubwald-Vorkommnlssen find en sich, so wie in den 
Nadel-Hochwiildc.rn, klelne Wasscrgcrinne, der en Ufer mit Birken 
und Pappeln besetzt sind; mehr-minder hilu!ig. 

Cort. (Se Ti c e o c y b eJ a.no ma I u • (Fr. ex Fr.) Fr., Grau-braun­
lichcr Dick!uss. - In den Willdern bes. unter Buchen, allgemein 
verbreitet und sehr hiiufig. 

Cort. (Se Tice o c II b eJ ca n in u • (F r .) Fr., Rostbrauner Dlckiuss. -
ln den Wiildern allgemeln verbreitet und se.hr hiiufig. 
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Cort. (Myxacium) pumltus (Fr.) Lge. - In den Wiildern 
stellenweise, zerslreut, nicht hAuflg. 

Co r t. (M II x a c i u m) tT i" i a I is Lge. (- collinitus auct. plur. 
non. Fr.), Natternst.ieUger Schleilnfuss. - In den Laubwald-Vor­
kommnissen, bes. im Umkreis der Ortschaft Irnfritz allgemein ver­
breitet und .hiiufig. 

Cort. (My;raciumJ trivia tis var. squamosipes Hry. -
Cort. (My ;r a ci u mJ mu cos us (Bull. ex Fr.) Fr., Heide-Schleim­

fass. - In den Nadel-Hochwlildern, bes. unter Kiefern au! trocke­
nem, sandigem Boden, verbreitet und :tiemlich haufig. 

Cort. (Myracium) collinitus Fr. ( - mucoJus var. caen.tliipes 
Smith), Blaustlel-Schlei.mfuss. - In den Nadel-Hocllwiildern, bes. 
unter Fichten und Kiefern, slellenwoise zerstreut, mehr-minder 
Mufig. 

Co r t. (M t/.l: a c i um) e I at i or F r., La.ngstieliger Schleiro!uss. -
In den Laubwald-Einsprengungen zerstreut und vereinzelt, gern 
unter Buchen, hie und da such im Nadelwnld. 

Cort. (My xa cium) mucif!uus ss. Ricken, K. & M. non Fr., 
Runzelig-geriefter Schleimiuss. - Tn den Laubwald-Vorkommnis-­
sen im Umkreis der Ortschafl Irnfritz. 

Cort. (M v :r a cl um) td bra t iii• (Fr.) I'r., Bittersler Schleim­
Cusa. - In den Waldern, an mooslgen St.ellen, einzeln, auch grup­
penweise. nur zerstreul 

Cort. (Myxacium} eburneus (Ve!.) Hry. (= emo!litus ss. 
Lge.). - In den Willdern mehr-rninder verbreitet, minder haulig. 

Cort. (Tel am on i a) arm i I! at u • (Fr.) Fr., G<,schmilckter Gilr­
teJ!uss. - In den Laubwald-Vorkommnissen, bes. unter Birken und 
auch Buchen an mehr-minder feuchten Slellen, hie und da, also 
nkht selten. 

C o T t. IT e I a m o n i a) mi n i a top u s Lge. ( = Hydrooybe faseiata 
ss. Ricken = C. colus ss. K. & M.). - In den Nadel-liochwiildern, 
2.wischen Moos, stellenweise vereinzelt, zerstreut. 

Co rt. (Telamonia) Bu!llardl (Fr.) Fr. ln den Laubwald­
Vorkommnlssen, bes. unter Bucbenbestii.nden st.ellenweise und zer­
streut. 

C or l (T e ! a mo n i <l,) h e Iv e n o i d es (Fr.) Fr. - In den Laub­
waldvorkommnissen aut moorigem Boden unter Welden u. Erlen 
mehr-mindcr ruiuflg; bes. Im Umkreis der Ortschaft lrnlritz. 

Co r t. (Te I .) p s ammo c e p ha I us (Bull. ex Fr.) Fr., Strubbeliger 
GilrteJCuss. - In den WA!dern, bes. im Umkreis des .Zeiselberges" 
niichsl dem Dorf 0 Neurej\ben", mehr-minder bllufig. 

Cort. (Tel.) dam a• cc" us Fr .. Biischeliger Wasserkop(. - In 
den Wiildern allgemein verbrcitet und fast baufig; auch Im Gebirgs­
stock .Die Wild". 

Cort. (T el.} duracinua (Fr.) Fr., Spindeliger WasserkopC. -
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In den Wtildem allgemeln verbreltet und sehr hauiig, bes. lm Um­
krels d•r Ortscbaft I rnlrltz. 

Cort. (Te I.) bi" el us Fr., Doppelt.-ber ingter Wasserkopl. - In 
den Nadel-Hodlwaldern an seichtcn Wassergerinncn, deren Ulcr 
bauptslicb.licb mit Blrkcn bewacbsen sind, bes. im Umkreis der 
Ortscbaft Irnfrltz, scbr biiulig. 

Co r t. (T e I.) t rl f o rm is Fr. ( ~ C. rubferrugineus ss. Brea.). -
In den Wiildern, bes. untcr Bu chen, im grasigen Waldboden, nur 
stellenweise und zerstreut, nlcht hll.ufig. 

Cort. (Te!J prlvignoldes R. Hry. (- prlvlg n a ss. Ricken), 
Zwiebel-Wasser kopt. - In den Nadel-Hocbwfildern und Mls<h­
wiildern stellenwelse, ;z,erstreut. 

C o r t. (T e l.J • a tu r a tu• Lge. (- dilutu.t ss. Ricken). - In den 
Wiildern, bes. unter Bucben und Eichen, aligemein verbreitet im 
Umkreis der Ortschaft Irntritz, sehr hll.ulig. 

Cort. (Te I.) bi form i • (Fr.) Fr., Schriig-ber lngter Wasserkopf. -
In den Nadel-Hochw!ildern , gern bei Flchten, lm Umk.rels der Ort­
schaft lrnfritz, verbreltet und mehr-minder hiiulig. 

Cort. (Te I.J arm e "i a cu s (Sch!f. ex Fr.) Fr., Aprikosen-Wasser­
kopf. - In den Nadel-Hodlwiildern al!gemein verbreitet, bes. uni.er 
Fi&tcn, fast hiiuflg. 

Cod. (Te l.J ever n i u • Fr., Rettich-Wasserkopl. - In den Nadel­
Hodlwiildern und Mischwiildern verbreilel, bes. lm Urokrcis der 
Orlscliaft Irnfritz, fast hiiutig. 

Cort. (Te l.J tor vu s (Bui!. ex Fr.) Fr., Wohlriechender Giirtel­
tuss. - In den Laubwald-Vorkommnissen mit Buchenbestil.nden, 
bes. im Umkreis der Ortsd,aft Irntril2 allgemeln verbre!tet und 
sehr hll.ufig. 

Cort. (TelJ l mpennis Fr., BOscb.liger Wasserkopf. - In den 
Nadel-Hochwiildern, oft bu.schelig, stellenweise fa st hiiullg. 

Cort. (Te !.J •at u r 11 i 11 us, Fr., Blaufleischiger Wuserkopf. - In 
den Nadel-Hodlwiildern, bes. Im Umk.reis der Ortsehaft Irnfritz, 
verbreltet und fast hau!ig; meist unter GebUseh. 

Cort. (Te I.J c ,utan e u • (Bull. ex Fr.) Fr., Kastanlenbrauner Gilr­
telfuss. - In den Misehwfildem, au( nackl.em Erdboden, au( Lich­
tungen, melst in Gruppen verbre!tet und mehr-minder hiiulig. 

Cort. (Te I.) e, 11th, in us (Fr.) Fr., R068lltiel.iger Wasserkop!. -
In den Nadel-Hodlwiildern stellenweioe, •erstreut, nieht biiulig. 

Cort. (Tel.) ,ubsertipes Romagn. ( - ,mi,nodu., Britz.?), Gir­
landen-Wasserkopf. - In den WiiW•rn mehr-minder allgemein 
verbreltet Und fast haufig. 

Co r t. (Tel.) renidens Fr.(~ angulosu.t ss. Bres., Ricken?). -
In den Nodel-Hochwiildern stellcnweise, zerstreut. 

Cort. (Te l.J hi n nu I e us (Sow. ex Fr.) Fr., Erdlg-riecheader Gilr-
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telfuss. - In den Nadel-Hochwiildern allgemein verbreitel und sehr 
hiiuflg; bes. Im Umkreis der Ortschafl Irnfritz. 

Cod. (Ttl.) helvolus Fr. (ss. Bre~.). - In den Nadel-Hoch­
wiildern stellenweise, zerstreut, minder hiufig. 

Cort. (Tel.) b run n e u • Fr., Dunkelbrauner GUrteltuss. In den 
Nadelhochwiildern an !euchten Waldstellen, oft zwischen Gras, 
stellenwelse, zerst.rcut und minder hiiullg. 

Co rt. (Te!.) sub b al au st in u • Hry. (= balaustinu, ss. Lge.). -
In den Nadel-Hochwiildern an kleinen Wassergerinncn, an deren 
Ufern Birk.en ang1!6leclell sind; verbreitet und fast hliufig. 

Cort. (Te !J u.,. ace us (Fr.) Fr., Oliv-brauner WasserkopL - In 
den Nadel-Hochwlildern allgemeln verbreitet und sehr hauCig, fast 
rasig. 

Cort. (Te L.) rubric o s us (Fr.) Fr., Schwiirzender Wasserkopf. -
In den Nodcl-Hochwiildern, bes. unler Klefern, mebr-minder stel­
lenwclse und wcnig hiiuI.ig. 

Cort. (Te L.) pale a c •us (Fr.) Fr., Du/tender Giirlelfuss. - In 
den Nadel-Hochwlildern fast a.llgemein verbreilet und mebr-minder 
hiiullg. 

Cort. (Tel.) hemitrichus Fr., Weiss-!lockigcr Gurlelfuss. -
In den Nadel-1:!ochwiildcm und Mischwiildern, an Wassergerinnen 
l>ci Blrken, bes. im Umkreis der Ortschaft Irnfritz; Boden mooslg­
grnsig, stellei,weise und wenlg hliu!ig. 

Cort. (Te Z.J rig> du• (Fr.) Fr. - In den Nadcl-Hochwaldern und 
in deren Laubwald-Vorkommnlssen stellcnweise, zerstreut und 
minder hiiuCig. 

Cort. (Te l.J stem mat us (Fr.) Fr. - In den Nadel-Hochwlildem 
an !euchten Stellen. mchr-minder hiiufill, bes. lm Umkreis der Ort­
schaft Irnf:ritz. 

Cort. fl' e IJ in c is us Fr., &hupplg-zerrissener G!irtelfuss. - In 
den Nadel-Hochw!ildem fast allgemein verbreitet und fast hiiu!ig, 
an Wegrllndern, feuchten Stellen, an Bilschungen, bUschellg. 

Cort. (Te Z.J a cut us (Pers. ex Fr.) Fr. (ss. Fr.), Geriefter Wasscr­
kopC. - In den Nadel-Hochwiildern, an teuchten Waldstellen, bes. 
lm Umktels der OrtschaCt Irnfritz, fast allgemein verbreitet und 
mehr-mlnder hiiuflg. · 

Co T t. (Te!.) Jung II uh n ii (Fr.) Fr., Samtiger Wasserkop!. - In 
den Nadel-Hochwiildern an mooslgen SteUen, verbreitet und mehr­
mlnder hliuflg. 

Co T t. (Te I.) ob tu s us Fr., Jodoform-Wasserkopf. - In den Nadel­
Hochwaldem bes. im Umkre.is der Or tschaft Irnfritz, verbreitet, 
meh·r-rninder hilu.fig, ott buschellg. 

Co T t. fl' e l.J de c i p I e n s F r ., Schwarz-gebuckeltcr Wasserkopf. -
Cn den Wtildem fast bilschelig, stellenwelse zerstreut und rnehr­
mlnder hi!Ufig. 
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Leu coco r ii n a Tiu• b u I big er (Alb. & Schw. ex Fr.) Sing. -
In den Nadel-Hochwiildern, bes. im Umkrels der Landschait ,,Steln­
platte", 11ordlich von ihr die Ortschaft Irnfritz, allgemein verbreitet 
und sehr haufig. 

Gymnopilu• spectob ilts (Fr .) Sing. (- Phollota Quel.), B<>­
ringter Fllimmiing. - In den Laubwald-Einsprenglingen am Boden 
oder an Sttimpfcn der Laubholzer in BUscheln bls fast rasig, ver­
breitet und stellcnweise hiiuflg. 

Gymnopilus sap-ineu• (Fr.) Mre., Tannen-Fliimmling. - lu 
den Nadel-Hochwiildero auf Stilmpfen bUscheUg, ouf Holz.stiickcheo 
vcreinzelt, verbreitet, aber minder haufig. 

GymnopHus microsporus Sing. c~ liqulrltiae ss. Bres.). -
In den Nadel-Hochwilldern nur stellenwelse und zerstreut. 

G !/ m n o p i I us h !I b -r! du s (Fr. ex Fr.) Sing., Fasrig-beringter 
Tannen-Flilmmling. - In den Nadelhochwiildern einzeln und auch 
gebUschelt, allgemeln verbreitet und hiiuflg. 

G !Im n op i l us pen et ran• (Fr. ex Fr.) Murr., Gefleck!bliittrlger 
Fliimmling. - In den Nadcl-Hochwiildero an Nadelhol.z..Stilmpfen, 
cinzeln oder gebilschelt, stellenwelse und zerstreut. 

TubaTi o conspersa (Pers, ex Fr.) Fayod ( = Naucori4 JurJura,. 
cea ss. Ricken = escharoides ss. Ricken). - In den Ne.del-Hocb­
waldern, auch in deren Laubholzbestiinden aur feuchten Erdslcllen 
oder Holzstiickchen, stellenweise, zerstreut und meh,~minder 
hiiufig. 

l"u b aria Ju r Jur oc e" (Pers. ex F r .) Gill. ( = Nau.coria pel!u­
cida ss. Ricken). - In den Wiildern allgcmein verbrcitet und hiiufig, 
an Holzstilckchen, Stengeln. 

C r e pi do t us p u b e s c e n s Bres. ( - B<esadolae Pilat). - In den 
Wiildern auf nacktem Erdboden, vergrabenen Pllanzenresten oder 
au! Zweigcn, stellenweise, zerstreut und nur mehr-minder hiiufig. 

Russ u I a de Ii ca Fr., Blaubliittriger Weiss-Tiiubling, El:dsc:biebcr. -
In den Waldern auf kahlen Stellen last allgemein verbrcitel und 
bl!uflg. 

Russ u Io n i g Ti c a n s (Bull.) Fr., Dickbliittriger &hwarz-Tblg. -
In den Wiildern allgemein verbreitet und sehr hll.utig; oft grup­
penweise. 

Russ u 1 o dens I J o Ii a Seer., Dichtbl.4ttriger Schwarz-Tblg. - ln 
den W8ldern, gern unter Eichen, nur steUenweise und vereinzell 

Ru s • u I a ad us ta (Pers.) Fr., Rauchbrauner Schwarz-Tb lg. - In 
den Wlildern allgemein verbreitet und zleml\cb hliuflg. 

Ru• s u Io a Ibo n i gr a l{,bh., Welss-Schwarz-Tblg. - In den Wiil­
de.rn, sehr selten. 

Ru s • u I a JI a v a (Rom.) ap. Lindbl. (= clarojlaua Grove ss. Melz. & 
Zv., J. Schff.), Gclbes Graustiel-Tblg. - In den Nadel-Hochwaldern 
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an kleinen Wassorgerio.oen, unter £rlen und Birken, koromt aber 
nur stellenwe.iae und seltener vor. 

Ru s • u I a deco Io Tan• Ft, Orangeroter Grausttel-Tblg. - In den 
Nadel-Hochwlildern, bes. unter Klefem au! moorlgen Boden, nur 
stellenweise; gute Fundstatte ist das Landschaftsgeblet .Stein­
platte", sild-6stllch der Ortschalt Irnfrltz. 

Ru u. obs cur a Rom. (- vinos<> Lindb!.J, Weinroter Graustiel­
Tblg. - In den Nadel-Hochwiildern, bes. auf moorigem Boden 
htiufig. 

Russ. foe I en• Fr., Stink-Tblg. - In den Wiildern an kleineren 
Wasscrgerlnnen unter Birkcn, Weiden, Schwarz..Erlen, Zitterpop­
peln, auch vcrschiedenem Strauchwerk, sehr haufig. 

Russ. laurocercui Melz., Mandel-Tblg. - In den Waldern, im 
Umkrc~ der Ortschaft lrnfritz, stellenwelse und zerstreul. 

R u • B. • o I a r is Ferd. & Winge, Sonnen-Tblg. - ln den LaubwaJd­
Vorkommnissen, bes. mlt Buchen-Bestiinden, nur slellenwcise und 
(est l!l!lten. 

Russ. f e 11 ea Fr., Gailen-Tblg. - In ullcn Buchen-Bestiinden ver­
brcitel und hAufig. 

Ru u. far in i p es Rom. ap. Britz., Mehlsliel-Tblg. - ln den Laub­
wald- Vorkommntsscn, unler Laubb.i.iumen, nur stellenwe1se. 

R ,, s 1. o ch r o I e u ca (Pers.) Fr., Zitronen-Tblg. - In den Nndel­
Hochwiildem, bes. an Fichte gebunden, verbrcitct und fast hiiufig. 

Russ. sororia l'r., Camembert-Tblg. - 1n den Laubwald-Vor­
kommnissen mlt Eichen-Best.linden in der LandscbaCl .Stelnplatten­
Wald" (l'ucbsberg und in Buchenschachen) und Landschatt .Him­
mclreichberg" bei Moel.ring, hiiu!Jg. 

Russ. p e ct i" at a (Bull.) Fr. ss. Cke., Kratzender Kamm-Tblg .. -
In den WUdem nur stellenweise. 

Ru• s. u ires c ens (Schff.) Fr., Gefelderter GrUn-Tblg .. - In den 
Wiildern, Nadel- und Mtschwald, bes. im Gebiet des Gaisruck­
berges und des Eibenbaches, nordwestlich v. d. Ortschaft Modring, 
verbreitet und mehr-minder hau!ig. 

Russ. v es ca Fr., Speise-Tblg. - [n den Wiildern und sehr hliuflg. 
Ru u. cyan ox an t ha Scbfl. ex Fr., Ftauen-Tblg. - Sehr hiiufig. 
Ru• s. a er u u in ea Llndbl. (- graminicolor Ricken), Grasgr tiner 

Tblg. - An den Wassergerinnen bei Birken auf sandigem und 
auch moorigem Waldboden; mehr- minder hiiufig. 

Ru so. gr i •ea Seer. ss. GUI, Cremebliitl:l'. Frauen-Tblg., Cremebliiltr. 
Papageien-Tblg. - rn den Laubwald-Vorkommnissen meisl unter 
Bucben, mehr-mlnder hliutig. 

Russ. r o •ace a Pers. ex S. F . Gray c~ Russ. lepid<l Fr.), Zinnober­
'l'blg. - In den Wiildcrn hiiuflg; llebt Eichen und Buchen. 

Ruu. rosea Qubl. (=aurora Krbh. ss. Melz. & Zv.), Net><fiockiger 
Rosa-Tblg. - Sehr htiuflg. 
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Russ. ;z: e Tamp e I I n a (S<hff. ex Seer.) Fr., Herings-Tblg. - Diese.r 
Pilz kommt In zahlrelchen Aberten vor. - Sehr hliuflg. 

Ru s s. co e Tu le a Fr., Buckel-Tblg. - In den Nadel-Erochwaldcrn, 
gem lm sandlgen K iefernwald im Landscha(tsgebiet ,,Im Schmicd­
stock" sU:dllch der Ortschaft Nodersdor!, verbreilet, aber weniger 
hau!lg. 

R us s. o Ii t> a c e a (Schnetc. ex Seer.) Fr., Rotstieliger Leder-Tblg. -
In den Laubwald-Elnsprengungen, be! Bucheo uod Eichen, nicht 
bliu!ig. 

Ru ... al u tac e a Fr. em. Metz. & Zv., Welsstieliger Leder-Tblg. -
In den Laubholzbestanden nur vereill%elt und zerstreut. 

Ru ss. Int e gr a L. ex Fr. ss. R Mre. (= potychroma [Sing.) Hora), 
Brauner Leder-Tblg. - In den Nadel-Hochwiildern bes. bei Fich­
ten, sebr hiiufig. 

R uss. au r 4 t a With., Gold-Tblg. - Ziemlich hiiulig. 

R uss. ! u tea (Ruds. ex Fr.) Fr. ( - t>ltellina [Pers.] Fr. = cl•amcu,­
leontina auct. p. p.). - H5u!ig. 

Rus•. nausco34 (Pers.) Fr. ss. Bres., Gericfter Weich-Tblg. - An 
feuchten, humosen Stellen, bei Birken und Fichtcn, meh.r-minder 
Mu.fig. 

Russ. m ustelina Fr. (= elephantina Fr.), Wiescl-Tblg. - In 
den Nadel-Hochwilldem ln der Landscha.tt ,,Im Schmledstock", 
zwischen den Ortscba!ten Nodersdorf-Staningersdor(, wenigcr 
hiiufig, aber alljlihrlich; hauplslicblicil bet Fichlen. 

Ru• s. p u c 11 a r i • Fr., Milder Wacbi.-Tblg. - Ziemlich hlufig. 
Ru ,s. paludosa Britz., Ap!el-Tblg. - In dnn Nadel-Hochwiildem, 

gern be! Kiefern an moorigen und moosigen Stellen; stellenwcise 
und zerstreut, aber fast alljahrllcb. 

R uss. em e tic a Fr., Kirschro ter Spei-Tblg. - In den Nadel-Boch­
waldern au! moorigem oder moosigem Waldboden, slellenweise und 
mehr-minder haufig. 

Russ. f1 a g i Ii s Fr.(= falla.r auct. p. p.), Wechselfarbiger Spei-Tblg. 
- Oft an morschen Sliimpfen von Laubholz, hiiufig. 

Ru• s. •a n g "in ea Fr. (= •o•acea Fr.), Blut-Tblg. - Aur fouch­
lem Waldboden unter l{ie!em slellenweise und zerstreut. 

Ru s s. s 4 r d o n i a Fr. em. R<>m. (- drimeia Cke.), Zitronenbliittrl­
ger Tiiubling. - Besonders unter Klefern, mehr-minder bliufig. 

Ru s s. p u I ch e I I a Borszcow (= depallens [Pers.] Fr. om. J. Schff. 
= c:ralbic4m [Seer.] Melz.), Verblassender Tblg. - !n den Wal­
dern, an Wassergerinnen be! Birken gesclllg und standortstreu. 

Ru• s. Que I et i I Fr. (= sardonia ss. Ricken p. p.), Slachelbeer-Tblg. 
(nach Heinrich Lobwag .Saufernasen-Tblg.") - In den Nadel­
HochwAtdern, an Fichte gebunden , an grasigen Slellen und am 
Waldrand, hau!ig. 

118 



Ru.• s. to nd o s a Bres. - !st R. sardonla und R. Que!etii Im Habi­
tus sehr iihnlkh. Untel'Schiedc: gedrungener Wuchs, Stiel fast ganz 
welss und isl weniger schad. In den Nadel-Hochwiildcrn unter 
Kie.tern hiiu.fig. 

Ru. s s. bad i a Que!., Zedcmholz-Tblg., Heimtilcki.scher Tblg. - In 
den Nadel-Hochwiildern, bes. unter Kielern, unter Fichten weni­
ger, haufig. 

Lac t a r! u. s v e II c 1 e us (Fr.) Ft., Wolliger Milch.ling. - In den 
Waldern sehr biiufig. 

Lactariu• piperatus (L. ex Fr.) S. F. Gray(= L. g!aucesce,.. 
Crossl.), Gr!lnendcr Pfe{for-Milchling. - Hiiulig. 

Lac t. p e 1 game nus (Swarl:l. ex Fr.) Fr., Langstieliger PfeUer­
MUchJ.ing. - Besonders onler Buchen- und Eichen-Bestandcn der 
Loubwa.ld-Einspri,nglingc, htiufl g; 1m Nadclwnld selt.ener. 

Lact. cilicioid .es Fr. (ss. Neuh. an Fr.?), Frausen-Milchling. -
In den Laubholzbestiinden mehr-minder zerstreut; Im Nadelwald 
sellen. 

Lac t. s c rob i cu I at us (Scop. e,c Fr.) Fr., Grubiger M;lchling. -
In den Nadel-HocbwiiJdern, bes. zwischen den Ortscha(ten lrnfrilz­
~'tzclsrcith vcrbreitet und mehr-minder hiiu!ig; o(t t ruppwe,se. 

Lac t. n e cat or (Bull. cm. Pers. ex Fr.) Karst..( ~ L. turpis JWeinm.J 
Fr. = ptumbeus [Bull.J Quel. non Fr.), Tannen-Reizker. - ln den 
Nadel-Hochwiildem niichst der Ortschaft lrnCritz, bei Bil-ken, 
die an den Wassergerinnen liberal! angesiedelt sind, Issi hiiuiig. 

Lact. tormlnosus (Sch!:!. ex Fr.) Gray, Birken-Reizker. - In 
den Wiildern, an den Wasscrgerinnen bei Birken, sehr hiiuiig. 

Lac t. l i g n yo tu s Fr., Mohrenkop!, Essenkehrcr. - In den Nadel­
Hochwiildcrn bes. n!ichst der Ortscha!t lrnfritz, haufig. 

Lac t. Ju Li gin o s u • Fr. (= L. speciosm [Lge.J Romagn.) , Russfarbe­
ncr Mllchliug. - ln den Nadel-Hochwiildern, bes. Im Gebiet der 
Lrmdschalt "Slclnp)atte", siidostlich von der Ortschaft lrnlritz. und 
1n deren Laubholz-E.insp<engungen mit Bucben, Blrken und Eichen, 
fast hliufig. 

L 4 c I.. pt e 1 o •po, u. s Romagn., Fliigelsporiger Milchling. - Unter 
Buchen; su,.uenweise Wld zerstreut. 

Lac t. de Ii ci o s u • (L. ex Fr.) S. F. Gray, Edel-Rcizker, Kieforn­
Blul-Relzker. - In den Nadel-Hochwiildern sehr hiiufig. 

L" c 1. u vi du• Fr., Ungezonter Violetl-MiJchling. - In den Wal­
dern, bes. im Gebiet der Landschait 0 Stei.nplatte•, s!ido,t.l. von 
Irnfritz., an feuchten, moorigen Stellen im Laub- und Nadelwald, 
me.hr-minder verbreitet, stellenweise. 

Lac t. ch r y so r 1 he u • Fr., GoLdfliisslger Milchllng. - Im Laub­
wald, bei Eichen-Bestlinden im Umkreis d. Landschait »Steinplatte• 
nlichst der Ortschart Im!ritz und im Umkreis des .. Himmelreicb­
berges" sUdlich dcr Ortschaft Mooring, stellenweise fast hau!ig. 
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Lac t. po T n in• i • Roll (- aurantiacus ss. Bres.), Larcben-Reizker. 
- ln den Waldern bel lrnlritz, nur unter Larch.en, stellenwelse, 
zerstreut. 

L a.ct. ins u I• u • Fr., Schaner Zonen-Milchling. - Im Eichen-Hnin­
buchen-Wald truppweise, zerstreut. 

Lac t. b I en n i us Fr., Grasgrilner Milchllng. - Im LaubwaJ.d mit 
rcinen Buchenbestiind.en in der ,.Stelnplatle" (sOd--list. von lrn!ritz) 
im Uml<rels des Waldgebietes ,.In Bucberuchachen", nur stellen­
welse und zerstreut. 

Lac t. tr Iv i a 11 s Fr., B lau-Reizker, Nordlscher Milchllng. - ln den 
Nadel-Hochwaldem, bes. bet Kie!ern, nachst der Ortschaft Irnfritz, 
sehr hiiufig. 

La c 1. c i r c e I lat ti s Fr., Gebinderter Milchling. - Im Laubwald, 
bes mit Eich<m-Bestlinden: .Landscho.ft des Stoinplatten-Waldes", 
osU. vom Markt Messe.rn - im Geblet des . Himmelreichberges" 
sUd-ilstl. vom Dorf Mooring - und fast hiiufig. 

L a.ct. fl e :>: u o s us Fr., Verbogener Milchling. - In den Nadel­
Hochwaldern hauiig. 

Lac t. p 11 r o gal us Bull ex F r., Beissender Mllchling. Perlbla~ 
rigcr Milchling. - Im Laubwald, bes. unter RaselgebUsch, bei 
Erl.en und auf dem Erdboden stellenweise und zerstreut. 

La.ct. he I v u • Er. , Maggipilz. - In den Nadel-Hochwiildern sehr 
biiufig, sogar massenhaft. 

L a c t. g l y c i o s mu s Fr., Kleiner Duft-Milchling. - Im Laubwald 
meist truppweise auf Waldwiesen und Grnsfliicben, bes. niichst 
der Ortschaft Irnfrltz, hiiutlg. 

Lac t. ma mm o s u s Fr. (- flib bardiae [Burl.] Sacc.), Dunklcr Dutt..­
Mild:lllng. - In den Nadel-Hochwii.ldern auf trockcnen SteUen 
unter Kiefern, bes. im Uml<reis der Ortschaft Irnfritz stellenwe1se, 
zerstreut. 

Lac t. v o I em 11. • Fr., M.ild:1-Briitllng, Blrnen-Mllchling. - Bes. unler 
Bud:len hilufig, im Nadclwald seltener, nichl al!Jiili.rlld:I. 

La.ct. i c 1, or at us Betsch ex Fr. ss. lat. (incl. L. subsericeu., Hora), 
Orange-brauner Milchllng. - Bei Buchen, stellenweise und fast 
selten. 

L o. c t. mi ti u i mu• Fr., Milder Milchling. - In den Nndel-Hoch­
wiildern, bes. unter Klefern und Fichten, sehr htiufig. 

Lac 1. th• jog a! u • ('.Bull) Fr. (- miwsimu• ss. Ricken = tabidus 
ss. Konr.), Flatter-Reizker. - In den Wiildem auf modrigen Stcl­
Jen bei Fichten, verbreltet und mehr-mlnder haufig. 

Lac t. r u f us (Scop.) Fr, Rotbrauner Milchllng. - In den Nadel­
Hochwaldcrn be! Klefem (und Zirben) ist er ein Massenpilz. 

Lac t. c am p hor at us (Bull. ex Fr.) Fr., Kampfer-Milchling. -
In den Nndel-Hochwiildern, sehr hiiuflg. 
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Lac t. • u b du I e i • Bull. ex Fr., Siissllcber Milcbllng. - In den 
Laubwaldelnsprengungen unter Buchen und au! morschen Baum­
stumpfen, bes. belm ,,Sch.ustermarterl" in der Landscha!t .Gross­
Alpe", allgemein verbreltet und bautig. 

L act. • • r if Luu• DC. ex Fr., Wiissriger Milcb.li."8. - Laubwald 
bci Eicben und Hainbuchen (letztere bes. lm Wald des Trampel­
berges am linken lJler des Mildringer Baehes) mehr-minder hiiulig. 

1, act. hepatic u • Plowr. ap. Boud. (ss. Neuh.), Sptiter Milchling. -
In den Nodel-Hochwlildern unter Klefem, bes. lm Nadelwald 
nacbst der Ortschaft Irn!rit2. 

Gas tr omycetes 

G au tie r i a g r a 11 • o le n s Vitt., Stinkender Morchllng. - In den 
Wlildern zwar verbreitet, aber nur stellenweise. 

R hi z op o go n vi r ens (Fr.) em. Ricken, Braune Wurzeltriilfel. -
In trockenen Klefernwaldorn an Wegriindern, nur stellenweise 
und zentreut. 

Sc Lero de rm a a ,a ant;,, m Vaill. ox Pers. (= vulga,e [Horn.) 
Fr.). - In den Wiildem, stellenweisc und zerstreut. 

Scleroderma uerrucosum Vaill. ex Pe.rs. - An trockenen 
Stellen , allgemcin verbreitet, aber nur slellenweise und zerstnut. 

Cr u c i b u l um v u I g are Tu!. - Gesellig nu! !aulenden Holzern, 
an Stengeln , stellenweisc, zerstre ut. 

Cy at h u • •tr i at u • (Huds.) Wild., Gestrelfter Teuerllng. - Allge­
mein verbreltet aur faulenden Aston, zwlscben modemden Blattern, 
auf hwnusrelchem Waldboden, stcllenweise, zerstreut und mehr­
m!nder Muflg. 

Ca I 11 at I a ca el at a (Bull.) Morg. (= C. bovi•ta [Pers.) Tb. Fr.). 
Hasonbovist. - Auf Wiesenfliichen, W<>griinde.m, grasigen Wald­
stellen, bes. sudlicb vom Dorf Neurelthen, im Gebiet der ffimmel­
relchielder verbreitet und zersireut. 

Ca Iv at i a ma"' i ma (Schfi.) Morg. ( = C. gigantea [Pers.] Tb. Fr. 
= Globaria boVi$ta [L.J Fr.), Riesen-Bovist. - Auf fettem Boden 
und auf Wies.en hiiufig. 

l, 11 c O !HT d On pert at um Pers. c~ L. gemmittum Batsch.), Fla­
scben-Staubling. - Allgemein verbreltet und sebr hllu!ig, bes. 
lm Geblet .Hlmmelreichberg" und .Himmelrcichfelder" sUdlicb vom 
Dorf Neureithen und dann im Umkreis von Stanlngersdor!; im 
Humwi des Waldbodens, bilschellg und aucb gruppenweise. 

L JI coper don um b d nu m Pers. - In den Nadel-Hocbwaldern, 
bes. Im Gebiet des .Himmelreicbberges" .Udl. vom Dort Ncurcitben, 
im Humus der F ich.ten- Nad cln, steUenweise, zerstreut. 

Ly co p e 1 d on p II r if or me Schif. ex Pfil"s., Birnen-SUlubling. -
In den Lau bwuld-Elnsprengungen auf mulmigen Snimp1en odJ,r 

Wurzeln von Laubbiiumen in dichten BUscbeln, mehr-minder h!iufig. 
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Lycope,don dep,essum Bon. ( ~ hiemale Bull. ex Vitt. = 
J>1'atense Lloyd), Milnzen-Sti!ubllng. - Auf feuchten Waldwiesen, 
stellenwei&e oft r asig oder nur zerstreut. 

Ly c op e r do n e c hi n a tum Pers., l gel-Staubling. - Nur •tellen­
welse und zerstreut. 

B o v i st a n i gr es c ens Pers., Schwiirillcher Bovi.st, Eier-Bovi.st. -
Im Umkrei.s der Ortschalt Irnfritz, stellenweise, zerstreut. 

Bo v is ta plumb ea Pers., Grauer Bovist. - Auf Waldwiesen zer­
streut, o.ft verbreitet, aber nicht alljii.hrllch, nur Iallweise. 

G e <l • tr 1L nt f i m b datum Fr., Gewimperter Erdstern. - In den 
Nadcl-Hochwaldern an trockenen Stellen, nicht hiiu!ig. 

Gea.tn.1.m ,ujescens Pers., Rl!teoder Erdst.ern. - Stellenwelse 
verbreitet und mehr-minder hiiuiig. 

Ge cut r u m Br y <1 n t ii Berk. - In den Nadel-Hochwaldern au! 
sancijgem Waldboden, stellenweise und zerstreut. 

P ha LI us i m p u di cu s (L.) Pers., Stink-Morchel, Gicht-Morchcl, 
Lelchenfinger. - Nur stellenwcise und zerstreut. 

Aphyllopborales 

Ge&.mmelt und bestimmt: Ing. Linder und tellwci.se W. Zehrer 
B o n cl a T z e ,o i a m o n ta n a (Qu6l.J Singer, Berg-Porling. - In den 

Nadel-Hochwiildern verelnzelt, selten. 
Alb a tr ell us o vi nus (Schaeff. ex Fr.) Koll. & Pouzar, Schnf­

Porling. - In den Nadc-1-Hochwiildcrn hiiu!Jg. 
A I b c, t r e II u • c on f! u en • (Alb. & Schw .) Kot!. & Pouz., Semmcl­

Porling. - In den Nadel-HochwiiJdern sehr hil.uflg. 
A I b c, t T e 11 us c r is ta tu• (Pers. ex Fr.) Kotl. & Pouz., Kamm· 

Porting. - Im Laubwald bes. unter Buchen aur Erdbodeo im 
Umkreis der Laruischaft .. Steinplatle" und der Landscha.lt .,In 
Buchen.schachen" s!ldl. der Ortschaft Irn!ritz, stelJenwcise, zer· 
strcut. 

L" e t Ip o nu • u Ip h u re u • (Bull. ex Fr.) Bond. & Sing., Schwe­
fcl-Porllng. - Meist auf Eichen und Bruchweiden, stcllenweise, 
zerstnut. 

T v •om !Ices ca es i u • (Schrad. ex Fr.) Murr., Blauer Sa!\-Porling. 
- In den Wiildem, bes. aber in dcr LandscbJlft .Stelnplatte" und 
.,In Buchenschachen" siidJ. von Irnfritz, hau!Jg. 

T !Ir om y c es st i pt i cu s (Pers. ex Fr.) Kot!. & Pouz. ( - albidus 
Scbae.f:f. ex Seer.), Bitterer Saft..Porling. - In den Nadel-Hoch­
wiildern sehr hliu!lg, bes. auf Fichte. 

Spong i p e ! Ii s bore a I Is (Fr.) Pat., Nordlicher Schwamm-Por­
llng. - In den Nadel-Hochwaldern, ganz bes. auf Fichtenstilmpfen, 
hiiufig. 

H a p a I op il us n i d u l" n s (Fr.) Karst. ( - Polyporu.t ruti!c,na Fr.), 
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Zimtfarbiger We.ich-Porling. - Im Laubwald verbreitet und haufig 
an loten Holzstihnmen oder Asten. 

F om e • f om e 11 t Cl rt u • (L. ex Fr.) Kickx, Zunderschwamm. - In 
den Wllldern, bes. an Rotbuchen und Birken, sehr hau!ig, bes. sud.I. 
der Or tscbaft lrnfritz in dcr Lan dschaft ,.Steinplatte" und .. ln 
Buchenschacben". 

Po m Ito p • i • pin i cot a (Swart2 ex Fr.) Karst. ( - Polyporu•, Fames 
marginatu. (Fr.) oder ungulatus (Schff. ex Sacc.), Rotrandiger 
Baumscbwamm. - ln den Waldem haufig, bes. im Landschafts­
gebict .,In Bucbenschachen", cin Teilgebiet der .Steinplatte• sudl. 
von der Ortschaft lrnCritz. 

F om it op• is an no• a (Fr.) Karst. (= Trametes rad1ciperda Har­
tig), Wurzelschwamm. - In den Nadel-Hochwaldem sind ganze 
Fichlenbcstande von die,em Pilz befallen; bes. die Waldgebiete im 
Umkreis der Orl8chaften Etzelsrcith und Nodersdorf. 

P ip top o,. tL s bet. u 1 in 14 s (Bull. ex Fr.) Karst., Birkenschwamm, 
Bil"kcn-Zungen-Porling. - Hiiul.ig auf St:immen und Asten der 
Birk.en. 

0 •"'op or u • odor at u • (WulC. ex Fr-) S.ing. (= Tramctes, An!­
somvcer), Fenchel-Tramele. - ln den Nadel-Hochwaldcrn allge­
mein verbrcitet und fast sehr hiiufig. 

B; erk and er a ad u st a (Willd. ex Fr.) Karst., Angebrannter 
Rauch-Porting. - Im Laubwald sehr hliufig (Ing. Linder hat den 
Pilz auch au:£ Ficbten-Stumpfen gcfunden; nicht hiiu.fig). 

B j e r k a n d e r a f u m o s a (Pers. ex Fr.) Karst. ( = Polyporus imber­
bis Bull. ex Fr.), Graug<'lber Rauch-Porting. - Im Laubwald 
ziemlich hliu!ig, an Holzstiimpfen und alten s1ammen, bes. Im 
Landschaftsgebiet .Steinp]aite" s(idl. von der Ortscha.lt lmf.ritz. 

G l o e op o r u • am o r p h u • (Fr.) Killermann, Orangepor.ige-r Knor­
pcl-Porling. - In den Nadel-Hochwiildern stellenweise und zer­
strcut. 

fl i r s chi o p o r us ab i e t in u • (Dicks. ex Fr.) Donk (- Tramete• 
ablctina), Tannen-Tramete. - ln den Nadelhochwaldern sehr 
h:iufig, bes. bei .Ste.inplatte" sud.I. von der Ortschaft Irntrltz. 

A b OT t t p OT U S b I e 11 11. i S (Bull. ex Fr.) Sing., Rcitendc1· Wirrling . -
Au! Laub- und Nadelholzstiirnpfen, ht!chst selten. 

Tramete, betulina (L. ex Fr.) Pilat ( - Len,itesJ, Birken-Tra­
mete, Ilirken-BliitUing. - Auf Dirken in den Nadel-Hochwiildern, 
auch im Landscbaftsgebiet .steinplatte" und .,In Buchenschachen", 
sehr hllufig. 

Tr Cl metes q u er c in a (L. ex Fr.) Pilat (= Daedalea), Eichen­
Wirrling. - An Eichenstiimmen und Stilmpfen schr haufig. 

Trame t e • con fr Cl go• a (Bolt. ex Fr.) Joerst., Rotende Tramele 
(~ Daedalea). - Im Laubwald verbreilet und hliufig an 5Uimmen, 
Asten und Stiimpfen von Weiden, Pappeln. 
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T,. am e te a , u ave o lens (L. ex Fr.), Anis-Tramete. - In den 
Laubwald-Eiruprengungen sehr hiiufig, an Zitterpappcln, Weiden, 
Bir ken. 

Tr 11 me t e s g i b b o s a (Pers. ex Fr.), Buckel-Tr-amete. - Aut Rot­
buch.en, bes. in der Landschaft .stcinplatte" und .In Bumen­
scbachen'' sildl. der Ortschaft Irnfritz, a!lgemetn sehr hau!ig; aut 
Buchenstwnpfen. 

Trame t es hi rs u ta (WuU. ex Fr.) Pili!, Striegelige Tr-amete. -
Im Laubwald hliufig. 

TT am et es p u b es c e ns (Schum. ex Fr.) Pili!, Samtige Tramete. -
Im Laubwald stellenwel5e, zerstreut, mehr-minder selten. 

Trame t e • 11 er sic o Io r (L. ex Fr.) Pilat, Schmetterlings-Porling, 
Bunte Tramete. - Auf Baumstilmpfen versch.iedener Laubholzer, 
sehr hlioag. 

Tram c t e s z on at a (NeE6 ex Fr.) Pilat, Zonen-Porling. - An 
Weiden und Pappeln; nur zerstreut, fast selten. 

TT am c t es Tr o o i i Berk. ap. Trog., Blasse Borsten-Tramete. -
An Laubh51zern (Elnmallger Fund Ing. Linder). 

Tr a,i,e t es e:r t enua ta Dur. & Mont. (= T. gallic11 der meisten 
Autoren), Braune Bonl,en-T:l'amete. - Au.I Laubholzem bel Au­
wald-art!gen Pliitzen. Nur einlge sel te.ne Fw;,.de. 

Coriolellus ••Ti alia (Fr.) Murr. (- Trcunetes •erialioJ, Rei­
hige Tramete. - I.n den .Nodel-Hochwaldem, bes. an Kicfern und 
Kielcrnstiimpfcn, bliufig. 

Glo e op h y l I u m • e p I" ri um (WuU. ex Fr.) Karst. (= Lenzites 
,epiari4), Zaun-BlattHng. - In den Nadel-Hochwlildem, haup~ 
sachlich an alten Kiefemstilmpfen, sehr hiiufig, bes. in den Nadel­
W!Udern im Umkreis der Ortschaften Etzelsrcith-Nlidersdorf. 

G a n o d e, ma I u c i du m (Leyss. ex Fr.) Karst., Glanzender Lad<­
Porling. - Im Laubwald zerstreut. 

Gano de 1 ma Jl f e i f f e, I Bres. (= G. loccotum [Kalchbr.] Bourd. 
& Galz., Placodes vegetus ss. Ricken non al., Pol. cu!)T'eolaccatus 
Ka!chbr.), Kupferroter Lack-Porling. - Im Laubwald, selten. 

Ganoderma applanatum (Pers. ex Wallr.) Pat., Flacher Lack­
Porling. - lm Laubwald zfemllc:h haufig, bes. Im Umkreis der 
Ortscha!ten Doberndnrf und Neureithen. 

Co I t d c i a p e T e n n Is (L. ex Fr.) Murr. ( - PolystictwJ, Geblln­
derter Porting, Dauer-Porling. - In den Nadel-Hochwiildem au! 
dem Erdbodcn oder S tlimpfen, hilufig. 

Co I t Tic i a tome n to s a (Fr.) Murr., Filzlger Porllng. - In den 
Nadel-Hochwaldern in der Nadelstreu auf dem Erdboden, mehr­
mlnder hiiufig. 

Phaeol us Sc/lweinitzii (Fr.) Pat.(~ Ph. si.!totremoiae&), Kie­
fern-Braun-Porling. - In den Nadel-Hochwiildern am Gru.nde von 
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Kiefemstiimmen oder deren Wur,eln, hiiufig; bes. im Gebiel der 
Landschaft .Steinplattenwald", sOdl. von der Ortschaft lrnfritz. 

Ph el Ii nu• pin i (Thore ex Fr.) Pilat (- Trametes pin! Fr.), Kie­
lem-Baumschwamm. - [n den Nadel-Hochwlildern auf Rotfohren, 
mehrl!to Meter boch an lil.teren, lebend.en Klefernst.ii.mmen, zcr­
slreut. Ein besonders vo:n dlesem. Pilz heimgesucbtes Gebiel ist der 
Nadelwald .In Budlenschacben", zwiscben ,.Stcinplat.tie• und ,.Stein­
plal\enwald" aildlich von Irnfritz. 

Ph e l ! In u , r i b i • (Schum. ex Fr.) QueL, Stathelbeer-Feuer­
scbwamm, Straucb-Porl ing. - Im Laubwald, nicht biiufig. Besun­
dere Vorkommen des Pilzes: die weitere Umgebung der Ort­
schaften Etzelsreltb und Nodersdori; in der weiteren Umgebung 
von Horn im Umkrels des Galgenberges und Elcbberges. 

Ph e ! Ii nu• i g n I a r i us (L. ex Fr.) Que!., Gemeiner Feuerschwamm, 
Falscher Zunderschwamm. - Im Laubwald an lebenden Stammen 
von Weiden und Pappeln, hiiu[ig. Besonders im Umkreis des ,,Fuchs­
bcrges" und der .. Gross-Alpe", sildlich von Staningersdort. 

P1'ellinus robustus (Karst.) Bourcl. & Getz., E!chen-Feuer­
schwamm. - In den Wiildern hiiufig, an lebendcn Laub- und 
NndelholzsUimmroen und BaumstUmpfen. 

P h e 11 In us p om a c e us (Pers.) Meire, Pflawnen-Feuerscbwamm. 
- Im Laubwald fast selten, da nur an alien Zwetschkenbiiumen. 
Funde stammen aus dem Umkrels der Dorfsdlaften Et:zelsreith 
und NodersdorL 

P lu llln us fer r"g in osus (Schrader ex Fr.) Bourd. & Galz., 
Rostfarbener Feuerschwamm. 

PI, et Ii nus pun ct a tu s (Fr.) Pilat, Punktlerter Feuerschwamm. 
- Belde PilUU'ten kommen an Stanunen und A.ten von Erl.en, 
Haseln, Welden und enderem Laubholz vor. Nicht hliuflg. 

In on o tu• 1 ad I at us (Sow. ex Fr.) Karst., Erlen-Schlller-Porllng. 
- I:n den Nadel-Hocbwlildern an Schwarz..Erlen, im Waldgebiet 
.Slcioplette• des Landscbaftsgebiet .In Bucbenschachen", siidllcb 
von der Ortschaft lrnfritz. 

In on o tu s his pi du s (Bull. "" Fr.) Kanat., ZotLige.r Sdtiller-Por­
ling. - In den Waldern ze:rsLreut (auch in Obstgli,rlml). 

St e r • um , u g o •um (Pers. ex Fr.) Fr., Runzllger Scb.ichtpilz. -
In den Laubholz-Bestl!.nden hiiufig. 

Ste, e um hi,, u tum (Willd. ex Fr.) S. F. Gray, Stricgeliger 
Scbicbtpilz. - In den Laubholz-Bestlinden der Randgebiote hiiu!ig. 

Ster e um p u T p u, e um (Pers. ex Fr.) F r ., Vloletler Schjc:htpllz. -
In d~n Willdern nur meh.r-minder hiiufig an Stiimpfen und Stam­
men. 

Stereum sanguinolentum (Alb. & Schw. ex Fr.), Blutender 
Schichtpilz. - In den Nadel-Hocbwlildern, auf Stam.men und 
Stiimpfen, hiiufig. 
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Hy m e no c h a e t e r u big in o s a (Dicks. ex Fr.) LcveW~. Umbcr­
braune Borstenschelbe. - In Laubholz-BesUinden, au! faulen 
Stammen und Stomp!en, auch an gefallten SUlmmen, htiuflg. 

Mer u Ci u • l 4 c r II m 4 n s Fr. ex Wulf en (- Gyrophana lacrymal\3 
Patoulllard ex Wul!en), Echter oder triinender Hausschwamrn. -
Vorkommen In Hausem, Kcllecn, Scheunen, auf Brettern und nal­
k.en, im Wald au! Bawnstornpfen. - In den Wlildem tritt er 
tiusserst se.l tcn. aul. 

M e r u I i us tr e m e l I o s us (Sehrod.) Fr., GaUerl-fleischiger Fiilt­
ling. - In Laubholzbestiindcn, verelnzelt. 

Fist" I i n a hepatic a SchIJ. ex Fr., Leberpilz, Ocl!scnzunge. -
In Eichen-Bestlinden, an alten Eichen und Stilmpfen, zerstrcut. 

The Le p ho Ta t e T 1' est Tis Ehrh. ex Fr., Erdwarzenpilz. - In den 
Wiildern, au! nacktem Erdboden, mehr-minder hliu!ig. 

Th e le p ho r a rad i a ta (Bolmsk.), Zeotral-gestielter W5.rzling. -
l n den Nadelwaldero, hauflg. 

The I e p h. or a car II op h. 11 t le a (Scbff.), Trichterformiger Warz­
l!ng. - In den Nadel-Hocllwaldern, bes. au! sandigem Boden unler 
Klefern. meist biischelig, ltiiulig. 

Theleph.ora anthocephala (Bull.) F'r. (= Phylacte-ria alltho­
cepltala [Bull ex F r.J Pat.), Blumenartige Leder-Koralle. - In 
L:lubholzbestanden aur dem Erdboden im Landsthaftsgebict der 
,,Steinplatte .. und ,.,In Buchenschachcn" verb-re.itet und hi:iuflg. 

Thelepho.-a pa l mata Scop. ex Fr., Stinkendc Leder-Koralle. -
In den Nadcl-Hochwfildcrn hiiulig; auf dem Erdboden. 

The I e p ho• a con tort a (Karst.), Bcrelfte Leder-Koralle. - In 
den Nadel-HochwiUdern mehr-minder hiiu!ig. 

H11dnum (S a rcodon) r ep an dum (L.), Stoppelpilz, Scmmcl­
Stoppelpilz. - In den Wfildern sehr hau!ig. 

H !I dn 1Lm (SaT co don) ,u J es c ens (Schaeff. '-"' Pers.) Fr., Rot­
gelber Semmel-Stoppelpllz. - In den Nadel-Hochwiildern mehr­
mlnder hiiu!ig. 

Hy d n 1L m (S ar codon) i m b -ri ca t um Fr. ex L., H abichtspllz, 
Rehpllz. - In den Nadel-Hochwlildern unter Kie!ern, geseUlg, 
besonders Im Gebiet der Landschaft . Himrnelrelchberg", sud-osU. 
der Ortschaften Modring und Neureithen, steUenwelse verbrei.tel. 

Hydn um (C alodo n) veluth11Lm (Fr.) Quel .. Samtiger Kork­
Stacheling. - In den Wiildern unter Laubbaumen, zerstreut. 

II !I d nu m (C a Io don) z on a o 1L m (Batscb), Ge>.onter Kork-Stache­
ling. - In den Waldem, zicmlich selten. 

H ydnum (C alodon) aurantiacum (Sehw.), Orange-gelber 
Stacheling. - In den Nadel-Hochwtildern, ziemlich selten. 

Hy d nu m (Ca Io don) n i g r um (Fr.) Quel., Schwo.rzer Kork­
Stacheling. - In den Wlildern zwar verbreitet, aber nur steUen­
weise. 
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Au,. is ca tp iu m vu lg a.1' e, Karsten (= Pleu1'odon at.Lri!ca.ipium 
[L. ex Fr.) Pat.), Ohrlo!fel-Stacheling. - In den Nadel-Hochwal­
dern, au! abge!allenen, faulenden Kiefernzap!en, blilillg. 

Crater ell u • corn u. cop i o ides Fr. ex L., Herbst-Trompete. -
In den Waldern haulig, besonders in Bucbenwaldern In grossen 
Scharen; auch bi!Bcbe.tig. Eine gute Fwidstiltte Isl das Landschafts­
geblet .Steinplatte• mit dem Gebiet .In Bucbenscilachen", stidlich 
voo der Ortscha!t Imfritz. 

Cant h <lT e II us c Iba r i us (Fr.), Pflfferling, Eierschwamm, Reh­
ling. - In den Wiildern sehr hliuflg; gesellig. 

Can t ha r e 11 u • tu b a e f or mi s Seop., Durchbohrter Leislling. -
ln den W:ildern auf dem Erdboden, auf morschem Holz und Striin­
ken, h:iu!ig. 

Canth.arellu• lutescen• (Pers.), Stinkender Leislling. - In 
den Nade l-Hocliwaldcrn, ausserst sclten. 

N c uroph.yllum (Cantharell,u) clat1at1'm (Fr. ex Pers.), 
Scbwcinsohr, Purpur-LeisUing. - 1n den Wiildern nur selten zu 
linden. 

Ram aria fl a t1 a (Scb.ff.), Zitronengelbe Koralle. - In den Wal­
dern gern unter Buchcn, nur stellenweise. 

Ro.maria au re a (SchU.) Orange-gelbe Koralle. - In den Nadel­
Hochwiildern, fast hilu!lg. 

Ram aria form o s a (Pers. ex Fr.) Quel., Sclione oder Drei!arbigc 
l{oralle. - In den Wiildern, fast hliufig. 

R<1ma-rto. botrytis (Pers.), Hahnenkamm. - Im Laubwald, be­
sonders unter Buchen, zerstreut. 

Ra mad o. pa iii d a (Scbil.-Maire), Lilaspitzige Koralle, .Bauch­
weh-Koralle". - In den Nadel-Rochwaldem (im Laubwald selte­
ner) auf dem Erdboden, fast hiiufig; giftlgl 

Ram aria .Hric ta Pers. ex Fr. (Qu61., non Bres.), S telic Koralle. 
- In den Nndcl-Hochwaldem au! faulem, totem Holz von Nadel­
und Lnubb&umen, hiiutig. 

Ram a. rt a. a.bi et in a (Pers.) Fr., Griinspitzige Koralle. - In den 
Nadel-Hochwaldern, mchr-minder hau!ig. 

R am a r I a c Iner e a (Bull.) Schroet., Grauende Koralle. - In den 
Wiildern vereinzelt und zerstreut. 

n am a. r i a a m c t h y • tin a (Holmsk.), Violette Koralle. - In den 
Wiildern au! dem Erdboden an moosigen Stellen. Einige Funde 
aus dc,m Umkreis der Or tschaft Irniritz. Sonst sind s.ie fur diese 
Gegend eine Seltenhe.it. 

Ram a Ti a o ch race o • t1 ire n • (Junghuhn) Donk, Gelb-griine 
Koralle, Fl.cb.len-Ztegenbart. - In den Nadel-Hochwiildern, bes. 
untA?.r Fidit.en, fast rnsenarlig. 

Cl av a r I a p is ti 11 a r i s (L.), He.rkuleskeu!e. - In Laubholzbe-
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stllnden, bezondcrs unter Buchen, einzeln, auch gebiischelt und 
melu--m!nder stcllenweise hiiu!!g. 

Cl a v aria Ii g u l a (Schr:t.), Zungen-Keule. - In den Nadel-Hoch­
waldern, im !euchten Humus zwLsch.en Moos und Gras, last rasig, 
hliu!ig. 

CI av ari a r u y o s a Bull. ex Fr., Runzcllge Kcule. - In den Nadel­
Hochwiildern, besonders untcr Fichten, an Wegriiru.lern und Grii.ben, 
sehr hiiuf.ig, fast herdenwelse. 

Sp a r ass is c r i •p a (Wulf.), Krause GJuck.c. - ln den Nadol-Hoch­
wiildcm, am Grunde alter Kiefernstarome, our steUenwelse. 

Ca lo c er a vis co• a Pers. ex Fr., Klebriger Hornllng, Schonhom. 
- In den Wiildern auf Nadelholzstiimpfeo, !aulenden Wurzeln, fast 
hiiu!ig. 

D a c r lJ m II c es deli q u e • c en• (Bull.) Duby, Zerlliessende Gal­
lert-Trane. - In den Wiildero massenba!tcs Auftreten au! totem 
Holz, aber our be! feuchter Wlt terung. 

Aur ic u I aria au d cu I e1 (L. ex Fr.) Schroet. (- Hirneola a"ri­
cula (L. ex Hook.), Judasohr, Ohrlappenpilz. - Im Laubwald au! 
lebenden HoUerbil.schen steilenweise , verelnzelt. 

P s e u d o h 11 <> n um g e lo.ti n o , um (Scop. ex Fr.) Karsten (= Tre­
mellodon gelatinosum Fr.), Gallerlartiger ZitterUlhn, Ei.spilz. -
In den Nadcl-Hochwlildern auf vermorschten Nadelholz-Stilmpfen, 
besondcrs Klefernstilmpfen hau!lg. 

G uepini e1 helvelloidA?s (DC.) Fr. (- G11roceph4lw: rufu• 
(Jacq.) Bref. - Pl,logiotes ru{a Quel., R6Wcber Gallert-Trid,ter. -
In den Wiildem a uf morschem Holz oder au! dem Erdboden, nur 
vereinzelt. 

Myxomycetes 
Fu l i g o s e p ti c a (L.J Gmelin, Lohbliite. - In den Wiildorn hiiu!ig. 
Ly coo a I a e pi den d •um (L.) Fr., Wolfsm.llch, Blutmllchling. -

l n den Waldern sehr haufig. 
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Ergcbnisse einor Revision dcr Grundlyprn w rschit• ll!'nor 
Galtungcn der Ascomyzeton und Fungi impcrfccti 

Von F. Pe tr a k, Wien. 
lU. Poeltin 
Durch cine in Sydowia XXII, p. 307 (1969) aus!Uhrlich bcschrle­

benc Nochprtifung dcr Typusart Paranectria atfinis (Grev.) Sacc. babe 
icb fcstgestcllt, dass Paranectria Sacc. ursprUnglich als monotypische 
Goltung aufgestellt wurde, durch die Einreihung zahlrelchcr, ganz 
heterogener Pilze jedoch m!t der Zeit cine Mischgattung wurde, 
die Jetzt wicdcr au( die Typusart beschrlinkt, a lso monotypisch wer­
den muss. Al1e anderen Paranectria-Arten sind nachzupriifen und 
entsprechend neu el ruureihen. Unter diesen s!nd besonders jene au!­
llillig und bemerkenswert, die in den Tropen und Subtropen als 
Parasiten Muf!g au! den Myzelrasen von Melio!inecn und anderen 
epiphy&ch au! lebeoden Blnttcro vorkommenden A scomyzeten und 
Fungi imperfecti au!tretco. Diese bllden eine nichl nur morpholo­
gisch sondexn ouch biologisch gut charaktcrisierte Gruppc, fur die 
ich dle Gatlung Poeltia aufgestellt babe. Wie mlr jedocb Hen Prof. 
Poe It in do.nkenswerler Weise milleilte, gibt es schon eine Leber­
moosgattung Poellia Grolle, weshalb die glelchnamige Pilzgottung einen 
anderen Namen erhal ten muss. Sle soil Poe!tiel!a beissen u nd die 
Co!gende Synonymie haben: 

Poelt iella Petr . nov. nom. 
Syn. Poeltia Petr. in Sydowia X.XV, p. 176 (1973) non Grolle io 
Khumbu Himal I, p. 280 (1966). 

P ocltieUJt moliolicoln (Stevens) Petr . nov. comb. 
Syn. PaToneetrla mellollcola Stevens in BoL Gazette LXV, p. 233 
(1918); Syd. in Annal. Mycol. XXV, p. 12 (1927). 

Poelticlla miconia e (Slevens) Petr. comb. nov. 
Syn. Pa.rantctria miconiae Stevens in Bot. Gazette LXV, p. 233 
(19181; Syd. in Annal. Mycol. XXV, p. 12 (1927). 
Poel1la micon.iae Petr. in Sydowia XXV, p. 178 (1973). 

142. Pleosphaeropsis Died. 
Die Gattung Ple0Jplt<1eropsis wurde von D i e d l c k e in Annal. 

Mycol. XIV, p. 202 (1916) mil den beiden Arlen P. daLbergiae Died. 
und P. capparidis Died. beschrieben, von denen die erste a.ls Typos 
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zu gelten hat. Pe t r a k und Sydow haben in Fedde, Repert. 
spec. nov., Beihelt XLil, p . 103 (1926) P leospoTop.ris els Untergot,. 
tung mil Haplospore!la vereinigt und von der Typusart die folgende, 
ausfilhrUche Beschreibung mltgeteilt: 

Stromata d.icht zerstreu t oder locker herdenwclse, scltcner locker 
zerstreut oder fast ganz vereinzelt, dcr OberUliche des Rindcnparen­
chym.s mit breiter und fast ganz flacher Basis ziemllch locker a uf­
gewachsen, nicht sellen zu 2 oder mehreren sehr dicht gcdrangt 
beisammcn stehend und dann oft mehr oder weniger zusammen­
fli.e6Send, durch unregeimiissige Risse de.s Per iderms stark hervor­
brechend und fast ganz oberfliichlich werdend, aus moist zlemlicb 
regclmiisslg rundlichem Umrisse fast halbkUgelig oder gestutzt kegel­
!Ormig, matt schwarzbraun, sehr verschled.e.n gross, me.ist ca. 0,5-
1 mm im Durchmesser, mil einem meist genau in de.r Mitte des Schet­
tcls befindlicben, flachen, aber brelten, von einem ganz unregel­
massig ru.ndlichen oder elliptischen, bis ilber 100 ll weiten Porus 
durchbohrten Ostiolum, dessen Rand roeist deutlich wulstartig ver­
d ickt und mil zahlrcichen, za.rten, zuwcilen auch ganz undeutlichen 
uder fehlenden stcrn!ormigcn Furchcn vcrsehcn ist. Untcn isl das 
Stromagewebe sehr verschleden, meist ca. 150-200 fl dick und bestcht 
aus unrcgelmassjg eckigcn, fast opak schwarzbraunen, zicrolich dilnn­
wandigca1 meist ca. 10--15 .,i. grossen Zellen, tst aussen oft unter­
broch.en, von Substratresten durchsetzt und 1'cigt desbalb meist kcine 
scharfe Grenzc. An den Seiten und oben bildet cs eine bis ca. 200 11 
dicke, etwas btiichige, aussen ziemlich glatte Kruste, wclche aus 
unregelmiissig rundllch-eck.igen, etwa_s dickwandigeren, bis ca. 20 fl 

grossen Zellen bestcht. Der ganze Hohlraum des Stromas win! durch 
mehr oder weniger senltrechte, nicht sclten aber auch schiele, meist 
ca. 20-25 !l dicke, paralJel-laserig zellige, ziemlich hell olivenbraun 
gefllrbte Wiinde in sehr zahl rekhe, sel,r verschleden grosse, meist 
ganz unregelmiissige, 1- oder undeutlich zweischichtig angeordnete, 
oben o!t etwas halsartig verjilngte Kammem geteilt. Konidlen ellipsoi­
disch oder eif6rmig, beidendig kaum oder nur unten schwach vcr­
j(ingt, breit abgerundet, gerade oder schwach ung)eichseitig, roeist 
mit einem ziemlich gro,sen, zentr·aien Oltropfen, fast opak schwarz­
braun, sehr verschieden gross, l!f.-20, roeist ca. 15-18 fl Jang, 
7,5-12,5 ll , meist ca. 9 fl breit. Konidientrliger fast ganz verscllwunden 
und verschieimt, stlibchenformlg, einfach, 6-12 fl, nur sclten b,s ilber 
16 fl Jang, 2-2,5 1• breit. Pseudophysoiden sehr zablreich, bis ilbcr 
l 00 ,, Jang, fiid.ig, einfach oder iistig, in einen ziemlich ziihen, un­
deatl ich faserigen Schleirn zerfUess,end, welcher die Innenflachc des 
Pyknldcnhohlraumes in einer Dicke von ca. 50 ll ilbcrzicht. 

Dieser Pilz unterscheidot s.ich von alien typischen Haplo•poulta­
Arten durd1 die konstant regelmassige Form der innen durch fase­
dge Wande in mehr oder wenigcr zahlreiche, meist mit gemeinsame.r 
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Mundung versehene Lokuli gekammerten Stromata, geMrt sicher auch 
zu einer anderen Schlauch!onn, muss deshalb als eine von Haplospo.-ella 
hinreichend versclliedene Gattung auflgefasst und au.f folgende Weise 
cbarakterisiert werden: 

Plcosphaeropsis Died. 

Stromata aus mehr oder wenlger rundlichem Umriss !Jach halb­
kugelig oder breit abgestutzt kegelformig, durch faserige Wiinde 
in mehrere Lokuli geteilt, meist nur mit einer zentralen, kraterformi­
gen MUndung. Pseudophysoiden sehr zahlreich, am Grunde mit den 
Triigem in einer zusamm,enhlingenden Schleimkruste steckend. Konl­
dJen eifonnig oder ellipsoidisch, meist gerade, !ast opak schwarz­
braun, einzellig, 15/9 I-'; Konldlentr~ger elnfach, stiibchenformig. 
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Carbon requirements of Altornaria solani (Ell. & !\fart.) 
J ones a nd Grout, the incifant of e.'lrly blight of Potato 

P.C. Lodb.a•)andN. Prasad') 

Early blight caused by Alternaria •olani (Ell. & Mart.) Jones & 
Grout Is the most devastating disease affecting the potato crop in 
India. Losses upto 50% have been observed in Ajmcr, Alwar, Jaipur , 
Kot.a and Udaipur distrlcls o! Rajasthan (India). Although investiga­
tions on epidemology and control of early blight of potato has been 
carried out in some detail, very little is known about the Myco-pbyslo­
logy of this pathogen. The present communication reports the in!luence 
of d.illerent carbon sources on the growth and reproduction of a local 
isolate of this incitant. 

Material and Methods - From the basal medium (Richard medium) 
Sucrose was replaced by different carbon compounds. Quantity of an 
individual carbon compound added to the medium was determined on 
the basis of its molecular formula so as to apply the same amount 
of carbon pc:r litre of the medium as that supplied by 50 g of Sucrose. 
pH of the medium was adjusted to 6.5 with the help of diluted solutions 
of NaOH and HCl and finally checked by pH-meter. Twenty ml of the 
medium was apportioned in each of the 150 ml Erlenmeyer nasks, 
which were sterilized at 15 lbs pressure for 20 minutes. Sterilized me­
dium in each of the flasks was lnO<.'U.latcd with single germinating 
spore obtained from a monocon1dlal culture of the pathogen on P. D. A. 
Inoculated flasks were incubated at 28 ± 2° C for 15 days. Whatman 
filter papers dried to constant weight at 60 ° C were used for filtra­
tion and d ry weight determination of the mycellum. A drop of suspen­
sion was also viewed under low power of a microscope. Number of 
spores were counted with the help of haemacytometer, the average 
of 4 such readings calculated. Each treatment had 5 replicates. 

Results and discussion 

Studies of Lil l y andBarnett (1953) and Steinberg (1939, 
1950) have clearly established tha t fungi differ in their ability to 
utilize different carbon sources. Ton don and co-workern (1961) have 
reported fructose to be a good source o[ carbon for various fungi studied 

•) Res<?ardl Asslstan~ P lant PalhololO' Section, Government Agricul­
tural Researcb Station. Durgapura, Jatpur-'l (India). 

') Dean, Rajasthan College- o! Agriculture, University of Udaipur, 
Udatpur (India). 
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by them. Our isolate showed poorest growth on fructose among the 
monosaccharides. This is not surprising, as dil!er<?Dt species of the same 
fw1gus or even Lhe dlfferent •trains ol the same species may differ in 
thcir ability to utilize I.he same carbon compound. L i 11 y and Bar­
nett (1951) found Galactose to be an unsatisfactory source for many 
fungi studied by them. It was interesting to find that Galactooo was 

Table l 
Growth and eporulalion of Alumaria .olani ou diffe.ront. ca.rbou sou.rcee 

S. No. Co.rh<>n s<>uroe Sporolntiou Final pH 

Moooeacchu.rides 
(a) Pa,,LOoo 

I . L -Xyloee 134,2 + + + 3,6 
2. Ara.bi.nose 129,5 + + + 3.2 

(bl Hexooo 
3. Dexl.roee 143,5 + + ++ + 3.9 
4. .J<--,ru.CtoNo ll 1,6 + + + 3,6 
5. Oalactooo 136,2 + + + 3,0 
6. Mannoee 117,0 + + + 3,0 
7. Le.ovu.loe& 126,6 + + + 3,4 

Diaacchruides 
8. Sucn»e 197.7 + + + 3,4 
9. Loe"""' 140.6 + 3,2 

10. Mal'°'"' 139,6 + + + 3,7 
TriAaecharide& 
II. Ra!finose 121.0 + + + 3,3 
Po\~dea 
12. St.arch 1'0,2 -~ + + + 3,8 
Heuhydrio aloohol 
13. M o.m1j tol 38,2 3,5 
14. Sorbitol 76,2 3,2 
\6. Control 

++++=Excellent; 
+++= Good; + + = Fair; +=Poor; - = Nil 

next to dextrose among roonosaccharldes in growth and reproduction 
for tho pres,ent organism. Like many other fungi this fungus displays 
maxim.um growth on the disaccharide Sucrose, which Is known to break 
into readily available energy sugar. The trisacdtaride Railinose sho­
wed good growth and sporulation. This is in agreement with the fin­
dings or Ton don and co-workers (1961) with 3 species of Gloeospo­
rium, namely G. pridil, G. limettkolum and G. citricolum. The poly­
saccharide starch which is a reserve carbohydrate in the plants proved 
to be most favourable for the growth and sporulotlon o( this .fungus. 
Of the l,vo sugar a lcohols tried, Sorbitol and Mannitol both showed 
feeble growth and no sporulnlion. 
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A Note on the Etroot of Ethyline Diamine 1.etraaeetie Acid 
and Ferrous Ammonictm Sulphate on Yield of Allium Copa. 

By A. S. Sr f vasta va and S . K. De 

(Department ot Chemistry, University ol Allahabad, Allahabad, India) 

Intr od uction : 

A number of organic and inorganic chemicals have Jong been used 
for observing their effects on the morphological and yield characteri­
stics of the plants (Mi 1 I e r 1)). Wbile some have been shown lo be 
working as auxins when added in small concentrations (W en t 2, 
Sh i m o d a et al. 3) and B r l g gs 4), the others have been shown to 
he dangerous even when applied in small measures. The use of the 
former group of chemicals has the advantage that a comparatively 
higher return is possible wilh their applications in small concentra­
tions incurring little expenditure. 

A search o( li tcratUTe will show that the eUect of EDTA and FAS, 
along the lines o! the useful group mentioned in the previous para­
graph, on vegetables, e<;pecially Allium cepa has been little s~died. 
In the present paper an attempt has been made to see the effects of 
different concentrations of EDTA and FAS on the height of the onion 
plant as well as its yield. 

Experimenta l : 

0.1 %, 0.5% and l.O'fo of solutions of EDTA and FAS (both AR) 
were prepared separetely in aqueous medlum. In twenty-six earthen 
pots 1.5 kg per pot soil was taken and two seedlings of Allium cepa 
were sown in each pot . Equal quantity (about 500 ml) of tap water was 
then added to each pot. Out ot these twenty-<'!ix pots, sb, pots were 
kept for plant spraying and another six pots for soU spray by FAS. 
SimJlarly six pots wMe used for plant spray and another six pots for 
soil spray by EDTA. The last two pots were kept as control. 

The height o! the aerial shoot of each seedling was measured in 
cm. and 10 ml of the solution of each concentration of FAS (le., 0.1 % 
0.5% and 1.0%) w ere sprayed over the desired plants. lOml of tl,is 
solution in concentrations mentioned above were also sprayed over 
the required soil surface. Likewise spray ing by ED'f A was done both 
on the plants and over the soil surface in the pots kept for this pur­
pose. The control set was n.ot treated wilb any o! the compounds and 
it was kept as such. 
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Tablo I 

Effoot or EDTA and FAS a., ooil •pn>y on tho height of lb& onion plAnt and 
weight of the onion bulb.I 

Physiotogioa.l 
st.t.ge of I.he 
p1ont 

Soodling •tago 

Tillering s t.ago 
Eru-Jy Rl<>go 

After one month of this 
•I.age 

Afl-0r t...vo monthA of this 
1tago 

Yinld/plan t 

Avera.go 
hoight (oln8.) and weight of tho bulb• (g.) 

EDTA FAS Control 

0,1% 0.5% 1,0% 0,1 % 0,6% 1,0% 

10,2 12.6 1$.1 11,6 11.6 9,7 12.7 

IS.I 20,0 25,0 14,5 13,7 24.0 16.6 

28.0 38.0 43,5 26,0 30..2 40.3 27,8 

36.0 4i,O 4 7 ,3 41 ,0 32,0 35,0 35,0 

1,13 3,13 3,80 2,30 2,01 2,25 1,80 

T~b)e ll 

Effect of p lant l!J>"'Y by EDT A and FAS 

Phy•iological Avcri,ge 
stag& of I.ho plant height ( in ems.) and weight of tbe bulbs (in g.) 

~:DTA FAS Coo.tr<>! 

U,1% 0.0% J,0% 0,1%0.6% 1,0% 

Seodling atagc, 10,0 13,0 12,0 11,0 13,0 11,0 13,0 

Tillering stage, 
Eady stago, 21,0 20,0 24,0 H ,0 J 3.0 20,0 21.0 

After ono month of this 
,t,,go, 33,0 33,5 40,0 20,0 !? 1,0 30,0 38,0 

After two months of this 
atnge: 3M 37,0 40,0 31,0 33,0 34,0 88,0 

Yield/plant, 1,02 3,21 3,42 1.12 1,42 0,5 1.6 

After one month interval of time, the heights o! the plants of all 
the pots \\'ere measured and measurement was repeated after another 
month. In the last measurement of the plant height, the onion bulbs 
observed in each pot were also weighed. 
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Results and Discussion; 

In tables I and 2 the values given clearly show that the mode of 
application of EDTA and FAS and their concentrations do produce 
an iniluence on the height of the onion plant and ita yield. II may be 
observed Ulat generally soil application gives better resulta than plant 
spraying and that the effects of the two compounds have become 
more pronounced as the plants attain maturity. Since 1.0% ot EDTA 
application both as plant spray and sou spray give best results so far 
as the weight o! the bulbs and height of the plants are concerned, this 
shows that the increased yield in comparison to the control is due to 
greater metabolic activity at the applied optimum concentration (1.0%) 
ofEDTA. 

The effects of FAS is not pronounced when it is applied as a plant 
spray probably due to greater immovability of Iron. This is, however, 
not so when it is applied as soil spray, perhaps due to the fact that 
plants absorb thls particular nutrient gradually from the soil as the 
need increases. 

It may, therefore, be concluded that in order to get increased yield 
of onion, l .0% of EDTA may be applied especially to the soil as des­
cribed earlier . If FAS ts to be used, 0.1 % of the salt may be added at 
particular intervals of time only to the soil and not to the plant. 
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Titrimotric Microdetormination of L-Oystoino Jiyd.rochloride 
Separately and in the Presence of Other N:ttural Ami110 

Acids 
K. Bahadur, S. Ranganayakl nnd P. Sen 

Chemlcal Laboratories, University ot Al.lahabad. Allahabad, India. 

There is n o simple direct titrtmetric det.ermioation of cysteine 
separately and in the presence ot other natural amino acids without 
Its preliminary sepa.ration. Cystelne has been estimated using N-bromo­
succinimide (1), colorimetrically (2), by tikation of amino proups in a 
medium of mixed non-aqueous solvents (3), by ampherometri.c titra­
tion (4), polarographically In aqueous solutions· (5), by iodometric tit.ra­
tion (6) and by the reaction of bromine (7). 

Most of these methods are lengthy, tedious and time consuming 
and hen ce do not represent a successful method for the direct estimation 
of cystelne in micro amounts in the presence of other. natural amino 
acids. On the other hand physical instruments viz. the amino acid 
analyser are very cosUy. Thill paper reports a compleximetric proce­
dure of a direct tltration of traces of L-cysteine bydrochlorlde separa­
tely and in the presence of other natural amino acids with a standard 
solution of copper chloride using 4-(-2 Thiazoly-azo) resorcln (TAR) as 
indicator without its preliminary separation from the reaction mixture. 

Prir1ciple 

It was observed that L-cysteine hydrochloride reacts with copper 
chloride quant!tat!vely 1n citrate buffer (8) al pH value 6.0. On the 
other hand 4-{-2 Thiazoly-azo) resorcin TAR combines with copper lon 
resulting in a pink coloured complex. If a solution of copper chloride 
Is added from a microburette In a mixture of L-cystefne hydrochloride, 
buffered at pH value 6.0 along •with TAR dye as indicator which ts 
yellow in colour, th.en no TAR + Cu complex i., formed till all the 
cysteine hydrochloride present In the mixture has completely reacted 
with copper ion. After this reaction, the excess of copper chloride reacts 
with TAR to form a pink coloured complex. This shal'p change from 
yellow to pink colour has be.en used to observe tbe end point. The 
titrations were carried out easily with 0.001 M, 0.01 M, 0.02 M, 0.03 M 
and 0.04 M of L-cysteine hydrochloride employing 0.001 M, 0.01 M. 
0.02 M 0.03 M and 0.04 M of copper chloride solutions respectively and 
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gave almost quantitative results. The presence of other natural amino 
acids in the reaction mixture does not interfere in this titration. 

The stability o! the reaction at pH value 3.0 to 10.5 in different 
bu!fers was investigated. However, the best result was observed In 
cilnte butfer at pH value 6.0. The pH of the reaction mixture after 
the titration was determined by Leeds and N or t b r up pH mel.er. 
It was observed that wilb the increase in the amount of L-cysteine 
hydrochlor ide taken, the pH value al the end point decreases which is 
probably due to the react.ion given below: .. -

HCI 
COOH·HCl o-c-o HH -CH-cH,-SH 

I I '\ / 2 
CuCl2+2N~-C-H - cu I +2HC1 

Ctipp<r Chloride L,sH HS-H,G-HC-H1>1/ "'0-Ce O 

o,,.l:•>teh'Jdrodtlorid< HCI (A) 
Copps,. CysltinaJe 

Experimental 
Standard L-cysteine hydrochloride and copper chloride solutions 

were prepared by dissolving the exactly weighed amount In doubly 
distilled water. 5 mg of 4-(-Thiazoly-azo) resorcin (TAR) was dissolved 
in absolute alcohol and made up to 100 ml. 

Cit rat c Buff c r. 8.5 ml of 0.1 M solu tion of citric acid and 
41.5 ml of 0.2 M solution o! sodium citrate were mixed and diluted to 
a total o[ 100 ml with doubly distilled water to maintain the pH 
value 6.0. 

All the chemicals were of analytical reagent grade qualitiy. 

Procedure 
One ml of L-cysteine hydrochloride of 0.001 M, 2.0 ml of citrate 

buffer of pH value 6.0 and 0.1 ml of TAR dye were taken In a beaker. 
The colour or reaction mixture was yellow. To this reaction mixture 
a standard solution of 0.001 M ol copper chloride was added by a rnicro­
burette, till a sharp change in colour (from yellow to pink) was observed 
at lhe end point. Different amounts o! L-cysteinc hydrocbloride were 
similarly titrated as shown In table o.ne. 

Further mlcro-a.mounts of L-cystcine hydrochloride were esUmated 
in the presenre of dlHerent natural amino acids as a mixture of lysine 
monohydrochloride DL-leucinc, DL-tbreonine, DL-methion.lne, hydroxy­
proli.nc, L-asparagi.ne, DL-aspartic acid, DL-alanlne, DL-vallne, L-argi­
nine hydrochloride, DL-isoleucine, proline, DL-norleucine, DL-phenyl­
a lanlne, cystlne, L-histidine hydrochloride, L-tyrosine, DL-tryptophan, 
glutamlc acid, glycine and DL-serine. It was found that these amino 
acids even when present together did not interfere in the titration u 
shown in tables 2 and 3. 
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Result and D i scussion 

Table 1 Indicates that L-cysteine hydrochloride can be estimated 
quantitatively by direct compleximetrlc tit-ration with a standard 
solution of copper chloride employing 4-(-2 Thlazoly-azo) resorcln 
(TAR) as indicator Jn a citrate buHer medium at pH value 6.0. Tables 2 
and 3 show that there is no Interference of the other natural amino 

Tobi• 1 
Titration of 0.001 M o! L-cystelne bydrocblorlde Against 0.001 M copper 

chloride. 

Cyslelne hydro­
chloride 

0.001 M (ml) 

LOO 
2.00 
3.00 
4.00 
5.00 

Copper dllorldc 
0.001 M (ml) 

0.50 
1..00 
1.50 
2.00 
2.50 

Amount ot cystclne 1,ydrochlorlde 
!nmg 

Actual 

0.1755 
0.3510 
0.6265 
0.7020 
0.8715 

GalcuJated 

0.1755 
0.3510 
0.0265 
0.7020 
0.8775 

Table 2 
Titration of L-cysteine h.ydrocblortde In tbe presence ot varying quan\ltles 

of other natural Amino Acids Against copper dlloride. 

Mixed amino 
acids solution 
(ml) 

o.so 
1.00 
1.50 
2.00 
2.50 
3.00 

Cyslelne hydro- Copper chlo­
cb.lortde 0.04 M ride 0.04 M 
(ml) (ml) 

I.DO 
1.00 
1.00 
I .DO 
1.00 
1.00 

0.50 
0.50 
0.50 
0 .50 
0.50 
0.50 

Tabl e 

Amount ot cyateine hydro­
chloride in mg 

Aclual 

7.02 
7.02 
7.02 
7.02 
7.02 
7.02 

Calculated 

7.02 
7.02 
7.02 
7.02 
7.02 
7.02 

TitrnUon o f Varying Quantities of ~teine hydrochloride in the presence 
of other Amino Acids Against roppcr cblorlde. 

' t:i; .. 
ke "0 .. -cl] a .c C! 

C) £..., 
"" Amount of C)'llteine hydro-i"g .5.,, !,d - .a ~°§- ch]oride in mg 

~ ;.:; c:aI ""g -" 8 :g Actual Galculaled 

1.00 1.00 0.50 1.7550 1.7550 
I .DO 1,50 0.75 2.6325 2.6325 
l.00 2 .00 1.00 3.5100 3.5100 
I .DO 2 .50 1.25 4.3875 4.3875 
1.00 3.00 1.50 5.2650 U650 
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acids in the estimation of L-cysteine hydrochloride even when these 
amino acids are present together in ten times higher concentration 
than L-cystclne hydrochloride. It was found by quantitative results 
that copper forms I : 2 chelated complex with cysteine hydrochloride 
as shown in f\gure A which ls conflnned potentiometrically. Furthe.r 
cysteine hydrochloride can be titrated with copper acetate or copper 
chloride employing either l-(Pyrl.dyl-2'-azo) napbthol (PAN) or 4-(Pyri­
dyl-2-azo)-resorcln (PAR) as indicator with quantitative results com­
parable with those obtained with the dye TAR. 

Since the complex between copper chloride and cysteine hydro­
chloride is formed in the ratio of 1 : 2, lhe calculations were done ac­
cordingly by multiplying the values obtained by two. 
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Summary 

A simple titrimetric method !or the estimation of traces of 
L-<:ysteine hydrochloride separalcly and even in the presence o! other 
natural amino acids ts reported. The cysteine hydrochloride solution 
irom O.OOJ M to 0.04 M has been titrated with s\andard copper chloride 
solution employing •-(2- Thiazoly-a:ro) resorcin (TAR) as indicator. Cop­
per forms l : 2 complex with cysteine hydrochloride. 
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Boill:og zur Urodinoonflora Irans und Afghanistans 
Franz Petrak und Irmgard Loh wag, Wien. 

Die meisu,n der bier angefilhrren Uredineen hat Hofrat Prot 
Dr. K. H. Rech in g er Im Jull 1971 be! einer Forschungs- und 
Saromelreise in Azerbaijan, der nordwesUic:ben Provlnz I:rans gesam­
melt. Wir haben das uns vorllegende, meist •ehr zahlrelchc Material 
genau unrersucht und tellen bier kurze Beschreibungen mit, die von 
den in der Literatur vorhandenen Angaben oft nlcht unwesentlich 
abweichen. 

Die zwei filr die Wissenschaft neuen Arten werden ausfOhrllcb 
beschrieben und kritisch besprocben. 

Puccinia buffoniac Petr. ct Irmgard Lohwag nov. spec. Sor! 
tcleutosporiferi caulicoll vel amphigeni, sine rnaculla saepe serlatlm 
dispositi vcl gregaril, tune {ere totam folli superfidem obtegentes, 
rotundatl vel ellipt ici, ca. 500--800 µ diam., atro-bninel, pulverulentl; 
Teleutosporae oblongo-cllipsoideae vel oblango-ovoldeae, utrlnque 
rotundatae, medio constrictae, castaneo-brunncae lcves, nplce leniter 
lncrassat.ae, 21-40 µ, plerumque ca 30 µ Jongae, 1.2-18 I", pJerumquc 
ca 15 µ latae; epispru:lo 1,5-2,5 µ crasso; pedicello hyalino 35-70 µ 
Jongo, 1.5-3 ,, crasso, mo>< deciduo. 

Auf lebcnden Blattem und Stengeln van Butfonia spec.; Iran, 
Prov. Kurdistan, Gebirge Ariz 20 km W. Sanandaj, 2200 m, 4. VII. 1971. 

In der wis zur VerfOgung stehenden Literatur wird von Sydow, 
Monogr. Ured. IT, p. 211 (1910) filr Buffonia. macroca,pa nur Urpmyces 
caryophy!linus (Schrank) Wint. angefiihrt. Eine Puccinia schelnt bisher 
au! dieser Niihrpllanzengattung noch nicht bekannt ,.u seln, wesbalb 
wir den votliegenden Pilz als eine neue Art beschrieb<'n habcn. 

Pu c c i n I a b u 1 b o ea s ta n ! (Cum.) Fuck. 

Teleutosporen brelt elllpsoidisch oder liinglicb eiformig, beide.ndlg 
abgerundet, unten mehr oder weniger verjiingt, in der Mitte scptiert, 
nicht oder nur schr schwach eingeschnilrt, braun; Eplspor ca. 1,5 µ 
dick, am Scheitcl nlcht verdickt, felnnetzig, 20-40 µ Jang, 10-20 µ 
breit, Stiel hyalln, ca. 4,5 µ dick. 

Aul lebend.en Bliltlern von Bunlum spec.; Iran, Prov. Azerbaijan, 
auf verlassenen Ackern Im Silden des Gebirges Goja Bel, 1650 m, 
29. 5. 1971. 
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Puccinia HaTio t i Lagerh. 

Auf Jebenden Bliit!ern von Suichy, lnflato; Iran, Prov. Khamseh, 
bei Zanjan gegen Bijar, 1700 m, 30. 6. 1971. Teleutosporen ellipsoidlsc:b, 
beidendig abgerundet, in der Mille nic:bt oder sehr schwach einge­
schnilrt, braun, 24-42 µ Jang, 12-21 µ breit; Eplspor ca. a µ, am 
Sch.cite! bis 4,5 µ dick, glatt; Stiel byalln, ca. 4,5 µ dick, bald abfallend. 

Puccin.ia ph.loniidis Thilm. 

Aul lcbenden BJUtern von Plilomi.s spec.; Iran, Prov. Kurdistan, 
Salavatabad 25 km bei Sanandaj, 2300 m, 3. 7. 1971. 

Telcu!osporen ellpsoidisch oder liinglich ellipsoid.Isch, kastanien­
braun, an der Querwand kaum eingeschnUrrt, mlt gJattem, ca 3 µ, 
am Schellel 4-4,5 µ dlckem Epispor, 30-48 µ Jang, 16-21 µ breit; 
Stiel byalin, ca 4,5 µ breit, meist eingeschrumpft oder abgefallen. 

Puccin.i4 pticata Korn. 

Auf lebenden BJattstlelen und Stengeln von Prongos spec.; Afgha­
nistan, Prov. Parwan, Shibor, 2600 m, 14. 6. 1962. 

TeJ,,utospOren breit cllipsoidisch, vereinzelt fast kugelig, beidendig 
abgerundel, braun, an der Querwand nicht oder schwach einge­
schnilr~ 24-33 µ Jang, 15-21 µ breit; Epispor 3-4 µ dick, am 
Scheite.l nicht verdlckt; Stiel hyalin, 3-4 µ dick, baki abgefallen. 

Puccini a r hapontici Syd. 

Auf lebend.en Bliitt.cm van Rhapo,iticum spec.; Iron, Prov. Kur­
distan, Chchel Chashmeh, bei Marivan, 1400 m, 6. 7. 1971. 

Teleutolager au! belden Biottseiten, epipbyll scbr locker und regel­
m!issig zcrslreut, hypophyll sehr dicht zerstreut, meist die ganze 
Blattfiijcbe gleicbmassig bedeckend, im Umriss rundllch oder breit 
elliptisch, olt etwas unregelmlisslg, lange bedeckt, dann van den Lappen 
der zersprengten Epidermis umgeben, schwarz-braun, pulverig. Tcleu­
lospore.n breil el!ipsoldlsch oder last kuge.llg, an dcr Querwand nlcht 
oder nur sehr schwach eingeschnilrt, dunkcl kastanlenbraun, 24-32 µ 
tang, 12-21 ,~ sellen bis 24 µ breit; Epispor ca 1,5 I'• am Scbeitel 
bis ca 3 I' dick, !cinwarzig; Stiel hyalin, abge!allen und verschrwnpft. 
Nach Sydow in Monogr. Ured. I., p. 139 (1904), sind die Sporcn we­
sen\lich grosser, niro.lich 35-46 µ Jang, 20-24 µ breit oder 24--J5 f' im 
Durcbmesser. Die iraniscbe Rhapontlcum-Art lst von der syrischen Art 
des OriginaJexemplores slcher schr verschieden, weshalb angenommen 
wcrden kann, dass der iranische Pilz van der Typusart auch spezifisch 
verschieden sein kOnnte, zumal er nicht unwesentlich kleinere Spor-en 
bat. 
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Urcdosporcn konnten auf dem vorliege.nden, zahlretchen Material 
nicht gclunden wcrden. Sydow hat keine seheen, halt ober ihr Vor­
kommen !Ur moglicb. 

Puccinia bucha,rica. Jacz. 

Auf 1e.benden BH:ittern von Zoegea. spec.; Iran, Prov. Kurdistan, 
Sanandaj bci Marvan, 1800 m, 6. 7. 1971. 

Teleutosporen breit ellipsoid1$ch, vereinzelt fast kugelig, beidendig 
breit abgerundet, ziemlich dunkel kastanienbraun, In der Mille kaUm 
eingeschniirt, 21--4.0 µ tang, 15-23 i• brelt; Epispor ca. 4--5 µ dJck, 
(einstachelig, am Scheitel nicht verdkkt; Stiel hyalin, ca. 4.,5 ,, breil, 
bald abfallend. 

Nacll Syd ow in Monogr. Ured. I., p . 188 (1904) sollen die Sporen 
25--'ll µ brelt scin. Wir haben sle auf der vor liegenden Kollektion nur 
vereinzelt ca. 23 µ, tneist ca. 18 µ,breit getunden. 

Pu cc i n i a ti f I i • en •is Petr. in Annal. Myc:ol. XXXVlll., p. 237 
(1940) 

Teleutolager beiderseits, meist aber hypophyll, zc.ntreu~ im Umriss 
rundlich oder ellipliscll, ca. 500 µ im Dw-dunesser , von den Lappen 
der z-ersprengten Epidermis umgeben, schwarzbraun. TeJutosporen 
l§nglich eiformig oder Uinglich elllpsoidisch, vereinzelt fast kugelig, 
unten oft etwas verjiingt, beiderseits abgerundeL, knstanil!nbrau.n, 
27--46 µ tang, 12-18 µ brelt, an der Querwand schwach ei.ngeschnOrt; 
Epispor glalL, 2,5-4 µ dick, am Scheitel n icht verdickt; Stiel hyal in, 
oben 3--4 µ breit, bis ca. 50 1, Jang, bald abfallend. 

Ur omv ce s g ly cy rr ldza e (Rabh.) P. Magn. 

Aul lebenden Blattern von Gtycyrrlliza spec.: Iran, Prov. Azer­
baijan, Reiaiyeh be!Sero, 1600-1700 m, 14. 6. 1971. 

Uredolager und Teleutolager aut der Blattunter~te gleichmassig 
und sehr dfcht zerstreut, zu elner pulvrlgen braunen Krusle zusammen­
Cliessend. Uredosporen mehr oder weniger kugellg, ellipsoidisch oder 
ei!ormig, hellbraun, fein stacbelig, 18-27 µ lang, 12-20 µ breit 
oder ca. 18-23 µ im Durcbmcsser; Epispor ca. 1,5 µ, dick. Teleu.to­
sporen ellipsoidlsch, eilorm.ig oder kugelig, braun am Scheitel mit ca. 
1 µ hoher Papille, 18-24 µ Jang, 13-20 I' breit; Epispor ca, 1,5 µ 
dick, glatl; S t iel hya.Jin, kur,, bald abfallend. 

UT am 11 c e • gyps op I, i! a e Cke. 

Auf lebenden BHittern von Gypsojl/1i!a spec.; Iran, Prov. Kurdi­
stan, Hamzeb Arab, bei Bljar, 2000 m, 1. 7. 1971. 

Uredosporen in den Teleutolagern sparllch au!tretend, mehr oder 
wcniger kugelig, gelbbraunllch, 17- 26 µ im Durchmesscr, mit 2- 2,5 I' 
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dickem, feinstachelig rauhem Epispor. Teleutosporen mehr oder 
weniger kugellg, seltener breil ellipsoidisch oder ei!ormig, um Scheilel 
abgerundet und mit kle.iner, oft undcullichcr Papille vcrsehcn, hell 
kastanienb,:aun, 18--24 µ, selten bis 2G µ lang, 14-20 µ, selten bis 23 µ 
breit, die kugelig.en 18--24 µ, meist ca. 21 µ im Durchmooser. Epispor 
2.,5-4,5 i• dick, locker grobwarzlg; Stiel hyalin, 1,5-2,5 µ dick, 
mehr oder weniger stark versdu-umpft, abfallend. 

UT o m II c e s p o l y g o n i (Pers.) Fuck. 

Auf Jeb.enden Blaltem von Polygonum alpestTe; Iran, Prov. Kham­
""'1, Zanjan geglm M!aneh, 1250 m, 22. 6. 1971; Prov. Takestao, 
Zaijan bei Varos, Juni 1971. 

Uredo- und Teleulolager au! beiden Blattseiten, epiphyii locker 
zerstreul oder vereinzell, hypophyll d icht zerstreut oder herdenweise 
oft die ganze Blaltflache bedeckend; Uredosporen breit elilpsoidisch, 
18-24 µ Jang, 9-15 µ breit, oft mehr oder wcnlger kugelig, hell­
brauo; Epispor 1- 2 I' dick, dlcht feinwarzig. Teieutosporcn eifiirmlg, 
oJt mehr oder weniger kugelig, beiderseits abgerundet, am Schdtel 
4,5-6 µ verdlckt, braun, 18--2.4 µ, vereinzclt bis 33 µ Jang, 12-18 µ 
brcil, die kugeiigen 19-24 µ, meist ca. 2.1 µ im D urchmesser; Epispor 
ca. 1,5 µ dick, glatt. 

Acddiom ira.n icutn Petr. et Irmgard Lohwag, nov spec. 

Aecid.ia amphigena, sine macul!s per totam folli superfici.em dense 
et aequaliter vel !axe gregaria, cupulata, marglne albido, irregulariter 
laccrato, quoad magnitudinem variabilia, 120-180 µ, raro usque ad 
240 1• dlam.; cellulls peridii irregular iter quinque-angulatis, ca. 15-20 11 
diam.; aecJdlosporae late ellipsoideae vel subglobosac, subbyalioae, 
12-24 µ, raro usque ad 26 µ longae, 9-12 1.dat.ae vel ca. 12-18 µ diam.; 
Eplsporio c:a. 2 µ crasso, minute vcrruculoso. 

Auf lebenden BUittem von M••ltl,a aquatica; Iran, zwischen Ma­
rand und Su!lan, IG00-1750 m, Juni 1971. 

Wie uns Herr Prof. Rech in g er mltteilt.e, hat e.r diesen Pilz a uf 
einem Mentha-Rasen angetroffen, dessen Triebe kurz, schwacb, steri~ 
sonst aber n!cbt de!ormiert waren. Auf alien Bllittem dieser Triebe 
slnd die Acctdlen beiderseiLs glcicbmiissig und dicht zerstreut. Das 
Myzel diescs Pilzes percnniert wabrscheinl!ch im Rbizom und in den 
unlerirdischen Ausliiufcrn de.r Ment/Ul aquatica. Es in.l'iziert allc davon 
entspringenden Tricbe, auf dc.ren S lattern sich dann die Accidien 
entwickeln. 
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Mycological Production of Citric acid in lndlan 
I. UtHiiation oJ some dioaper a·nd readily available sources of 

carbohydrate 

B. S. Meh ro tr a and Jyoti SI n g b 

Botany Department, University ot .Allo.babad 

One of the prlncipal factors responsible for an economical my­
cological production of citric acid is the use of a cheaper, more readily 
available source of carbohydrate. A variety of carbohydrates having 
2, 3, 4, 5, 6, 7 and 12 carbon atoms are known to produce citrie acid 
but the mnximum yields have been secured usually from sucrose and 
fructose. Occassionally, glucose under certain conditions has given high 
yields. Von Loe sec k e (1945) reviewed lbe literature dealing with 
the use of cheap carbohydrate soul'1lcs, t. e., cane, beet or high test 
molasses, cellulose hydrolysate, and starch bi-products for citric acid 
fermentation in surface culture. Some of these materials hove also 
been employed in submerged culture process (Karow, 1042; 
Sjolander, 1945; Waksman and Karow, 1946; and M oyer, 
1953 b). 

The object o! lbe present investigation was to obtain citric acid 
on a large scale f rom our six selected stralns. For this only cheaper 
and readily avaiable native carbohydrate sources have been t ried. 

Mater ials and Methods 

Tile six good citric acid yielding strains of the A,pergillu, niger 
group selected were: M,, L,, RK,, A.,, SJ1 and o ... The medium employed 
for fermentation was that developed by D o e g 1 e r and P r es c o l l 
(1934) with the following constituents: Sucrose (commercial market 
sugar), 150 g; NH,N01, 2..23 g; KH,PO,, 1.0 g; MgSO,. 'TB,O, 0.223 g; 
and distilled water lo make 1000 ml. 100 ml. portions of this solution 
were taken ln 300 ml, Erlenrneye.r pyrex flasks as fermentation medium 
and 25 mL in 150 ml. flasks as germination medium. The flasks were 
steam sterilized for half an hour and for three successive days. The 
pH of the fermentation medium was adjusted to 2.4--2.B a!ter sterili­
zation. Tile inoculum for I.his purpose was prepared on Czakep's solu­
tion agar medium. This medium yielded a heavy crop of spores at 25°C 
withm 4-ll days. The heavy crop ol epores was dispensed in the 
germination medium (care must be taken !or equal size at inoculum) 
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and was kept at room temperatu.re for hours. Alter this period 
10 ml. of the germinated spore suspension was poured into the flaks 
containing fennentaUon medium. The cultures were incubated at about 
2a• C ( ± I ) for JO days. The experiments were run in triplicates in 
surface cultures. 

At the end of 10 days incubation period the cultures were harvested 
by 1illl'ation. As the experiments were run in triplicates the filtrates 
of the three flasks were mixed and this volume of the aliquot was 
raised to 300 ml. by adding distilled water. The estimations were made 
for the residual sugar, titrable ac.idity and citr ic acid. Sugar estimations 
were made by Shaffer and Hartman n' s method (1921).Titrable 
ucjdity wa.s determined by neutralizing 2 ml. of aliquot soluUon agrunsl 
Ni !O NaOH solution using phenolphthalein as indicator. For estima­
tion of calcium citrate and citric acid the method of B er n b a u e r 
(1926) was adopted. 

The following carbohydrates, in different concentrations, were 
tried: 
(i) Glucose: 

The glucose used was 'Dextrosol', a maize product of Corn Pro­
ducts Co., tndia, Private Ltd. Seven different concentrations of glucose 
ui.ed were: 10%, 12.5%, 15.0% , 17.!;%, 20%, 22.6% and 25%. 
(H) Liquid Glucose: 

This was a conrentrated syrupy viscous liquid containing about 
60-63% invert sugar. The liquid g lucose tried was in amounts so as 
to furnish 10% of reduced sugar and all the six strains were tested. 
(ill) Sv.CTose: 

The sucrose used in this investigation was commercial crystalline 
cane sugor. Seven diffe·rent concentrations, viz., 10%, 12.5%, 15.0% 1 

17.5%, 20.0%, 22.5%, 25.0% were tried for all the six strains. 
(Iv) SugClr cane juice: 

Fresh sugar cane Julee that contained 8.2 % sugar was also tried !or 
c.itric acid production by all the six strains. 
(v) G,,,: 

It is a native product prepared by concentrating the sugar cane 
juice and contains nearly about 6~0% sugar mainly as sucrose, glu­
cose, fructose along with some mineral impurities as phosphates and 
soluble !errow salts. Seven different concentrations of 'Gur ' were taken 
so as to supply 10%, 12.5%, 15.0%, 17.5% 20.0%, 22.5% , 25.0 % of re­
duced sugars. 
(vi) Cane Molasses: 

The molasses taken tor the investigation were the common com­
mercial molasses of cane sugar industry. This molasse was diluted 
2-3 times and was !rented with potas;ium ferrocyanide (0.0 g per 
250 g molasses) and then it was passed through an activated charcoal 
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column to remove colour and ash to some extent. In another method 
adopted to purl!y the cane molasses, it was diluted 2-3 times and 
then treated with lime to remove phosphate a., calcium phosphate 
precipitate. This precipitate was filtered off and co, gas was passed 
into the filtrate to acidify the solution. This solution was then passed 
through an activated charcoal column to remove colow- and ash. 

All the six strains were cultured in the diluted molasses' solution 
with 15% sugar plus mineral nutrients. 
(vii) Starch: 

Starch used in this experiment was maize starch and the consti­
tuents of the medium were those employed by Moyer (1953 b). 11 % 
ot starch was tried for a ll the sb: strains. The diastat.ic activity of the 
strains has al so been tested by the method of Bos c and Sa r k a r 
(1937), B ha r g av a (1943) and Mehrotra (1948) to substantiate 
the resulls. 

In another experiment dltfere.nt concentrations of maize starch 
(10.0%, 11.0%, 12.0%, 13.0%, and 14.0%) were tested for the strain pro­
ducing ma.ximum acid. For the same strain different types of starch as 
BDH starch, Anil starch, Tapioca starch and dextrin in the concentra­
t ion found to be most suitable in the previous experiment were tested. 
(vtii) Mal t: 

The malt used in this experiment was supplied by Mohan Meakin 
Breweries, Lucknow. It contained starch, soluble albumlnolds, insoluble 
albumionids, fol, invert sugar, ash soluble, ash insoluble, gums and 
fib res. The amount of malt added to tbe medium was so as to supply 
15 % of total r~duced sugar . ln one more experiment malt was added 
to the medium in smaller quantities, i. e., 1.0 gm. and 2.0 gm.(culture 
and the percentage of market sugar was r educed. All the six strains 
were tested again. 

Results 

The results are presented in the Plates I & n and Figures 1-18 
and 1-6. 

Glucose was [ound to be a good source of carbon for citric acid 
production for all the six strains. The citric acid yield increased with 
the increase in glucose concentration up to 15% i.n the case of L,, RK, 
and SJ,, up to 17.5 In the case of A, and up to 20% in the case of M, 
and o ... The most favourable concentration range of glucose for citric 
acid production, however, wOB 12.5% to 20.0%. On liquid glucooe the 
strains produced moderate amount ot acid but less U1an in glucose. 

Cane sugar also acted as a good source of carbohydrate, better than 
glucose for citric acid production by all the six strains. The acid ac­
cumul:ition inereasc.d with the increase in sugar concentration from 
10 to 20% in the case o[ Mt, A, and o.,. In the case of 1- increase 
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in the amount of acid was up to 22.5%. Maximum yield of citric acid 
was obtained on 15% sugar concentration in the case of SJ1 and 17.5% 
In the case of RK, after which the rate of citric acid accumulation 
decreased. On sugar cane juice two strains, i. e., M, and L, produced 
fair, RK, and A, moderate, and SJ, and o., poor amount of acid. 

Gur also proved to be a good source of carbohydrate !or acid pro­
duction. It was Inferior to sucrose but aimost equivalent to glucose in 
acid production. The optimum concentration of Our for acid production 
was 17.5% for M,, RR. and 0 0 , 20% for L,, 15% for SJ, and 12.5% 
!ot A, . 

Starcli was observed to be a good source for acid production by 
M,, L,, A, and O.,. Especially M, produced a fairly good amount 
of acid (9. 7 gm/ 11 gm starch) in case of a longer period o( incubation, 
i.e., 15 days. RK. showed moderate and SJ, poor yield of acid on starch 
medium. It was also observed tbat 11 % starch was best for acid produc­
tion. Dillerent varieties of starch tested !or strain M, ranked in Impor­
t.a.nee as follows: 

BDH starch, Anil starch, dextrin and tapioca starch. The strains, 
however, showed tbe following relative degree of dlastallc activity -
M, >A,> L, > O., >. RK, > SJ,. which is in correlation to their capa­
city to yield citric acid. 

None of the strains produced acid on the medium containing malt 
as tbe carbohydrnte source. Mnlt did not work even jf it was partially 
replaced by cane sugar in the memum. 

Molasses favoured poor growth, encouraged sporulation and oxalic 
acid formation. lloth the methods of purifcation of molasses have been 
ineffective. 

Discussion 

Sucrose, which was found to be the best source of carbohydrate for 
citric acid production in the present case has been found the same by 
most workers (P r escott and Dunn, 1940). Bern b au er (1928 c) 
tested several carbohydrates for citric acid produc1:ion and found su­
crose and £ructose to be the best for acid production. He expln.incd the 
superiority of sucrose by ascribing it to the fructose portion of sucrose, 
responsibl• for acid production which is in the active gamma form and 
is much more ellicient in generating citric acid, thus compensating for 
the low yieldJng glucose portion of the disaccharlde. Another possible 
e,-"J)lanatlon Is that the hexose may be phosphorilated when it ls split 
in a manne.r similar to that in Pse1Ldorno11as sacclu,.,opMla (Dou­
d or o t f « al., 1943). Our was also well utilized by these strains, the 
cause may be that it ii; mostly composed of sucrose and rest fructose 
and glucose which are good sources for citric acid production. The In­
feriority to sucrose may be doe to the mineral impurities, for example, 
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iron and phosphates, as contaminents. The efficiency to produce citric 
acid in starch medium by !our strains, less by RK, and very littl" by 
SJ,, is due to the relative diastatic activity. 

Cation impurities seem to be mainly responsible for low citrio 
acid yield from crude carbohydrate sources as malt and cane molasses 
(Sh u and Johnson, 1947; and Waksman and Karow, 1946). 
As the organic acid formation is very susceptible to metallic ions, 
this mineral unbalance disturbs the metabolism of a fungus. Also, it 
appears that the ash present in molasses played a major role in in­
hibiting the production of citric acid. 

Th.at concentration of carbohydrate in the med!wn is an important 
factor was evident !.rom the result. The citric acid production in­
creased with increase in the sugar concentration up to an optimum 
(this optimum concentration varied with the straio and sugnr). This 
may be due to the fact that at lower concentrations the sugar present 
is so limited that most of its part is utilized in cell synthesis and the 
growth of the fungus. And at higher sugar concentrations the excess 
of sugar results in a .faulty metabolism as lndlcated by only partial 
utilization of the sugar molecule leaving incompletely oxidized pro­
ducts accumulating in the medium, usually organic acids (F o s t e r, 
1949). ll appears that the enzymes normally involved in complete oxi­
dation of tbe substrate become saturated and the exce.ss of tugar mole­
cules in the medium is shunted to the subsidiary enzyme system. These 
subsidiary enzyme systems effect only minor changes in the substrate, 
which accumulates in the transferred form as citric acid. 

These organisms show besL evidence in support of the metabolic 
shont, i. e ., other factors remaining constant, the enzyme saturation 
can be demonstrated simply by increasing the <'Oncentratlon of the 
carbohydrate•. In media with very low percentage of sugar (from O to 
0.-2.0%) moulds usually yield little of organic acid. But wlth increase 
in concentration of suga,· from a certain percentage (2.0 and above) the 
accumulation of citric acid Increases till about 15% of sugar concentra­
tion in the medium. This change in synthesis of citrlc acid is more n 
measure of sugar split products in excess of those required to saturate 
the enzyme system involved jn the synthesis of protoplasm and in the 
oxidation of CO,. Inhlbltlon at high sugar concentration may be be­
cause of the fact that the osmotic pressure outside becomes higher 
lhan the osmotic pressu re inside the mycelium w ith the result that 
the diffusion of substrote into the mycelium is inhibited (Foster, 
19(9). 

Summary 

Effect of the different concentrations of some cheap carbohydrates 
viz., glucose (dextrosol), liquid glucose, sucrose (cane sugar), sugar can.e 
juice, 'Gur', molasses, starch and malt on citric acid producing capabi-
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Hty of six strams of the Asp«gillus niger group (M,, L,, RK,, A,, SJ, 
and 0 40) was observed. All the above mentioned carbohydrate sources 
were favourable for citric acld production except malt and molasses. 
Maximum yield was obtained with 15-22.5% commercial cane sugar. 
The strains produced fair amount o! acid also on glucose, 'Gur' and 
starch and these sources can be used as substitu te& of sugar. The opti­
mum concentration of these sources varied with the strains trled. Ho­
wever, this concentration ranged between 10-20% !.or glucose and 
'Gur'. In the case of starch the most suitable concentration range was 
10--12.0% . None of the strains produced citric acid on the medium con­
taining malt or molasses as the carbohydrate sources. Malt did not work 
even i( it was partially replaced by cane sugar in the medium. ln the 
case of molasses both the methods of purification viz., (i) by the treat­
ment with potassium ferrocyanide and (ii) by precipitating phosphate 
Impurity with lime, were ineffective. lt favoured poor growth, en­
couraged sporulation and oxalic acid formation. 
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NOTAS SOBRE UREDINALES CfilLENOS 
U. Urcdinales de la zona de los v:illes tTansvorsalcs. 

Edgardo O ehre n s B. 1) y Su.sane G on z al ez M. ') 

Introduccl6n 

Continuando con la prospeccion de hongos uredinales de Chile, se 
realizaron dos giras por las provincias de Atacama, Co(J01mbo, Acon­
cagua y parte de Valparaiso. En esta ocasl6n se visit.aron los valles 
de los rios Copiap6, Huasco, Los Choros, Elqui, Limarf, Choapa-lllapel, 
Ligua-Petorca y Aconcagua, incluyendo colectas en la zona costera 
corttSpondiente. La primera gira se efectu6 entre el 14 y 23 de Abril 
de 1971, alcanzando hasta el rlo Elqui, la segunda entre el 4 y el 14 de 
Noviembre de <?Se mismo allo, abarcando hasta el rlo Copiap6. Ademlls 
se han incluido en estas notas algunas colectas y legados adicionales 
efcctuados en afios anteriores, de los cuales no se habia dejado con­
stancla. 

La regi6n vlsitada comprende, de acuerdo con S c h m i th ii s c n 
(1956), pa.rte de la "zo.na de arbustos enanos de) Norte Chico", la "zona 
de La Serena", la ,,zona de arbustos xer6fitos del Norte Chico'• y el 
ex.trcmo norte de la "zona de vegctaci6n coriltcca"'. De acuerdo coo 
este autor y observaciones pe.rsonales, estas zonas se caracterizan por 
las cspcdes vegctalcs que a continuacl6n se indican (algunos nombres 
!ueron actusliz.ados de acuerdo con M u ii oz, (1959): 

a) Zona de arbustos enanoa. La flora es de caracter subtropical. Se 
~ncuentran especies de Opuntia, Diosco1'ca, O.:z:atis, Al.stroemeria. y 
arbustos leJiosos tales como Prosopis ju!iflora, Acacia caven, Salix 
chilensb, G<,offr oea decortlcan.., y Tessaria absinthioides, entre las mas 
destacadas. 
b ) Zona de La Serena. Caraclerizada par bigr6fltas de primavera, tales 
COIIJ.O Scilla, LeucoC01'1JT1e, PMithea, Tecophylea, Placea, Hippeastrom y 
Sisyrinchium entre lns gceniita.s; anuales tales como Sch.!zanthwi, Sola­
num, Crista.Tia, Ve-rbena y A-rr,vlea; cactAceas, tales cotno Trichocereus, 
Eulych.nia:, Copiapoo., NeopoTt.eria y Opuntia; arbu.stos como ser Cordia, 
Bahia, Heliotropium y Fuch.aia, edemas de Carica, Oxalis, Lobelia, Ani-

'l I.ng. ~ .• Dr. ogr., Prolcsor ltular de Fltopatologla de la Fncultad 
de Cienclus Agrorws de la Uoiver:sldad Aw;t:ra! de Chile, ca.ilia 567, Valdi­
via, Chile. 

') Tk MMlco, Prolesor de Fitopatologla de! Instituto de Defensa de 
lea Plontns de Ju Fucultad de Clcnclas Agrarla,, de lo Universldad Austral 
de Chl)e, Casillo 567, Valdlvlu, ChUe. 
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t: Tab!& I .. 
Pluviometria (mm) de a.lguruu looalidadeo do las prooinciOB do Atacama, Coquimbo y Aooncagua durante ol ano 1970. 

La ubicaoi6n goografica figura en Tabla 2. 

Looal.idad Altitud (m) I li m IV v VI vrr \TIU IX x Xl xn Total 

Copiapo 370 o.o 0,0 0,0 0,0 o.o o.o o.o 0,0 0,0 o.o 0 ,0 0,0 0,0 
HU$SCO 4 0,0 0,0 0,0 0,0 0,0 o.o o.o 0 ,0 o.o 0,5 0.0 0,0 0,5 
Vallenar 469 0,0 o.o o.o 0.0 o.o 0.0 0,0 0,0 0,0 o.s 0,0 o.o 0,5 
La Serena 139 0,0 0, 0 {,7 0,0 o.o o.o 2.1 15.2 0,0 9,0 0 ,0 o,o 31,0 
Ovalle 370 0,0 0,0 1,0 o.o 1.9 o.o 17,0 14.7 0,0 4.3 0 ,0 0,0 38,S 
Loa Viloo 38 0,0 0, 0 o.o 0,0 106,6 21.6 99,3 12.S 9,0 ll, 7 0 ,0 o.o 260,6 
Sa.n Felipe 636 o.o 0,0 o.o 0,0 70,6 6,6 o.o 6,0 15,6 0,0 0 ,0 0,0 106.1 
Lo., Andee 0,0 0,0 2,0 0,0 76,0 0,5 00,0 13,6 0,0 0,0 0,0 0,0 206,0 
Rio Blnnoo U .20 0,5 0,0 o.o 0,0 232 ,0 22,0 180,0 13,6 20,0 13,5 0,0 2-6,0 487,0 

Tabla 2 

Pluviomotria (mm) de olgunM localidadoa de la,o provincias de Atao&ma.. Coquimbo y Aconcaguaduranlo ol afl.o 1971. La l\lt-iLud 
figura en Tabla 1. 

Localldad UbiM.Ci6u 
googrt\Gca I II m IV v VI VII Vill IX x XI XII Total 

Copi&p6 27°21' 70°24' 0,0 0,0 0,0 o.o 0.0 0.9 0.0 3,3 0,0 0,0 0,0 0,0 4.,2 
HUMCO 28°27' 71°16' o.o 0,0 0,0 o.o 0,0 0,6 0,0 17,0 16,5 0,0 o,o 0,0 39,0 
Va.J.leno.r 2s~34.• 10°41· 0,0 0,0 0,0 0.1 o.o 4,3 0,0 18,2 0,0 0,0 0,0 0,0 22.6 
La Sorena 29"66' 71°)4' 0,0 0,0 0,0 0,0 o.o 26,6 1,5 29,2 26,S 0,0 o.o o.o 8{, I 
0 ,1aJJe 30"36' il" l 3' 0,1 0,0 0 ,0 0,0 0,0 2t, l 10,6 16,4 25,4 0,0 o.o 0,0 77, 1 
Loe Viloa 31°64' 71°32' 0.6 0,0 0,0 16,2 0,0 87,7 17,9 09,0 24.0 o.o o.o 0,0 215,0 
&nPo!ipo 32°45' 70°44' 5,3 o.o 1,9 ) ,9 6,5 20.6 D,6 21.1 3,5 l,4 0,0 0,0 76,7 
Loa Andee 32"60' 70'37' 9,0 0,0 G,6 1,0 11.5 49.5 22.0 42.6 9,0 5.0 0,0 0,0 l56.0 
Rio BIAnoo 5,0 0,0 3.6 0.0 IS,0 I3P,3 o.o 41.n 18,0 30,5 0,0 o.o !50,3 



som..-ia, Bridgesia, Casaic> y Adesmia. Constituye esta una de las regi<>­
ncs mas rlcas, en su aspccto Oor!stico, de Chile. 
c) Zoll3 de arbustos xer6fitos. Constituida principalmente por sucu­
lentas y arbustos subtropica!es. La especie mas caractenstica es eJ 
cspino ( Acacia caven), acompaiiado por bromeli~ceas de! genero Puya. 
En las riberas d.e los rlos se e.ru:u.e.ntran Sali:c d,ilensis, Myrceuge,1io. 
cheq,,en y Qui!laja sapooaria, sobrotodo en el extremo sur. Otra espede 
que podrlamos considerar caracteristica de esta zona es el guayac3n 
(PorlieTia chilensis). 

d) Zona de vege\aci6n corillcea. Esta zona abarca hasta la provincia 
de Bio-Bio "n el sur de CWle. Por constltuir la zona de agricultura mAs 
intensiva del pais, ha sido muy trastornada par la acci6n humano. Tal 
vez las especies caracterlsticas de esta regl6n serlan el peumo (Cryp­
tocarya alba), el boldo (Peumus boldutJ, el palqui (Cestrum p,lTqui), el 
quillay (Qul!laja saponaria) y el litre (Llthraea c4ustica), acompaiia.dos 
siemprc por Acacia caven. En la costa de esto zona, en su parte norte 
se cncuentra la palma chi1ena (Jubaee1 chifen.sis). especie que asimisroo 
podriamos con.siderar como caract.e.rlstica de la zona de vcgetaciOn 
coridcea. 

Esta zono, denominada en su totalldad por A l m e y d a y S a e z 
(J 958) .zona de las estepas cilida.s", se distingue por su relieve suma­
mente accidentado, careciendo de volcanes en la zona andina. Las Ilu­
vias son muy escasas, comenzando en Copiap6 con un promedio de 25 
mm anuales, para terminar e.n Quillota (provincia de Valparaiso) con 
un promedio de 400 mm al ano. La zona costera se caracteri7.a por pre­
sentar nebllnas que avanzan bncia el inLedor por los vaJles hasta 700 a 
800 m de altitud. Las lluvlas caen pre.terentemenle en invlerno, vari­
ando mucho de un aiio al siguientc, tal como puede observa.rsc en las 
Tables 1 y 2, que comprenden respectivamente los ru\os 1970 y 1971. 
La 20na comprendida entre los valles es de caracter esteperio, llega.ndo 
en a.lgunos ca.sos, principalmente a causa de la elaboraci6n de carb6n 
vegetal y de! pastoreo de caprinoo, a tomar la tisonomle propia de un 
desierto. 

Rc s ullados 

El material fue montado y medido segun hemos indicado a.nterior­
mente (0 eh re n s, 1972.), conservandose en el Herbarlo Fitopatol6gico 
de la Universidad Austral de Chile (HFV). El mapa que se acompaiia 
(Fig. 35) indica las localidades reg;stradas como lugares de colecta. 
Fueron determinadas las siguientes cspccies de uredinales: 
1.- Coleo-'1)orium seriecionis (Pera.) Fr. sobre Seriecio ac!enotrichius 
DC. (HFV 1008), coleclado en Chincolco (23) el 22. 4. 1971; sobre 
S. w.-tulosus Poepp. ex Less., colectado en la Hacienda Illapel ( I 9), 
a 830 m de altitud (HFV 965) el 10. 4. 1971; sobre S. murinus Phil. (HFV 

153 



1057) en Las Palmas (22) el 13. 11. 1971; y sobrc S. planiflorus Kunze 
(HFV 966) en Fray Jorge (14) el 15. 4. 1971. 

En todas cstas colcctas s6lo se encontraron uredosoroa. Las 
uredosporas prC!;entan las slguientes medidas: 

HFV B•n<eio 

966 fetu«>"'8 Poopp. ex 1-. 
966 plamflor,u K'""'e 

Modid&e (onµ) 

20,6 (20,2-36,0) x 21.2 (19,1-23,9) 
29,2 (23.9-4.0,6) X 22,6 (20,2-U,3) 

Alg,mas medidas indicadas para uredosporas por la literatura son 
las siguientes: 

Autoridad Zona geogrl.fica Medidao (®I') 

Arthur N orte&m~rica 20- 27 x 17-21 
(1962, p. 49) 

Brandenburger Austria. 22-32 X U -23 
(1069, p. 436) 

Giiuma.nn Europa 17-34 X H-27 
(1969, p. 122) 

H e nderson Turqula 26-34 x 20-22 
( 1964, p. 202) 24-30 x 21 -22 

Oehrea.1 Chilo 33,6 (29,1-49,9) x 25,1 (20,8-29,1) 
(1963, p. 44) 

Viegas Bra.ii 20-36 x 13-10 
(1946, p. 6) 

Al comparar nuestrns medidas ch.i!enas con las lndicadas para 
el llemisferlo norte, podemos comprobar que mas son manifiestamente 
mayorcs. Las medidas dadas por Vi~gas para Brasil se acercan maa 
a las nuestras. 

De los hospederos colectados, 8. adenotTlchiu.,, S. fi,tulosm (ur.,_ 
dosporas Fig. I) y S. murinu., habia.n sido ya indicados por Arthur 
(1918, p. 462), Sydow (1928, p. 105) y por Jackson (1932, p. 178) 
para est<> uredinal en el Area comprendida ,entre las provi:ncias de 
Coquimbo a Santlago. Solamente S. planifloru., constituye un 
nuevo hospedero para esta roya, tan como.n en Chlle. La provincla 
de Coquimbo parece const.ituir el limita norte de su dis-persi6n en 
nuestro pals. 

2. - Melampsora euphorbiae (Schub.) Cast. Este uredinal fue, colectado 
en diversas localidades, sobre Euphorbia Jalcota L. y E. peplu.s L. 
las cuales se indican a continuaci6n: 

3. - M elampsora !arici-populina Kleb. sobre alamo comun (Populu., 
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T:IFV Et,,phorl>ia LocalidAd F.cha 

1060 faloota L. Alto do! Connon (7) 0. 11. 1971 
1065 Jnlootc. L . Raoicndo lllnpel (19) 13. II. 1971 
999 P"?"' L. Algarrouit.o ( 10) 14. ,. 1971 

1004 peplua L. El '£arnbo (11) 14. ,. 1971 
1048 p<pl... L. Fray Jorgo (14) 10. 11. lij7 1 

981 p<p/.ua L. Qucbrad& El Boldo (21) 20. 4. 1971 

nigra var. italica Du Roi) colcctado en L o s Ch o r o s (8) el 7. 11. 1971 
(HFV 1070); en EI Tam b o (11) el 14. 4. 1071 (HFV 988); y en 
Fray Jorge (14) el 15. 4. 1971 (HFV 987). 

4. - Phragmidium mucroruitum (Pers.) Schlecht. sobre Bosa sp. var. 
cult. (HFV 979) colectado en TI!apel (18) el 19. 4. 1971. 

Este polvillo tan corrlente en las rosas cultlvadas, se present& 
en el matc,ri'al colectado tanto en su fase uredo- como r..leutosp6rica. 
Las uredosporas midieron 22,5 (20,2-26,9) X 18,5 (16,6-20,2) µ. Las 
teleutosporas arrojaron las siguientes medidas: 

N" celulu 

l 
4 

10 
5 

Modidaa (onµ) 

36,1 X 27,6 
6.'5,2 (62,5-71,8) x S0,8 (29,4-31,8) 
74,3 (66,2-79,1) X 32,8 (31,3-36,7) 
89,8 (82,1-92,0) X 32,4 (3L,3-33, l ) 

Estas 20 teleutosporas medidas dieron un promedio de 74,5 (36,1-
92,0) X 32,0 (2?,6--35,7) µ; los pedicelos midieron 91,5 (55,2-121,4) µ 
de longltud. Estas medldas coinciden en general con las dadas para 
csta especie por A rt h u r (1962, p. 84) y G ii um an n (1959, p . U90). 
Este ultimo autor !ndlca si que las teleutosporas pueden tener desde 5 
a 9 celulas cada una, 10 cual difiere con el material eolectado. 

5. - Pucclnia arittidae Tracy sobre Distichlis spicata (L.) Greene (liFV 
1041) colcctado en Huasco (4) el~. 1 L 1971. 

S61o se presentan uredoS'l)O"rns (Fig. 2), las cuales miden 23,4 (22,1-
25,8) X 2.1,2 (18,4-23,9) µ. Estas me<ildo.s conjuntamentc con las otras 
caracterfsticas coinciden per(ectamente con material desc:rtlO anterior­
mente (0 eh r e n s, 1972, p. 10) y colectado en Boca Negra (Deplo. 
de Arica). 

6. - Puccinia baccharidis Diet. et Holw. Esta roya autoica fuc colecta­
da en los hospederos, localidades y 1lechas que se indican en Tab. 3, 
presentando dilerentes ttpoa de esporas cuyas medldas asimismo all! 
se lndlcan. 

De las hospederos colectados, Bacch11ris confe-rtifolia Colla, B. 
plngraea DC. y B. p. var. 11ngustiuima DC-, eonstituyen nuevos hospe-
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~ 
<n 

"' 
HFV Baccharia Looo.lidod 

068 oonfcrtifolw. Colin Gunrdi& Vioja (26) 
964 maroinatilt DO. Caren (20) 

1053 mal'(JiMliaDC. Ooroo (20) 
991 pinuraea DC. Hacienda lllapel (10) 

1007 pingraw. DC. Chincolco (23) 
1002 ptngra«J DC. 0coa (25) 
1054 p. vnr. angU8tiMima DC. El Tot.oral ( 16) 

1010 p. var. a,agU11114•i~ DC. Chincolco (23) 

T&b1" 3 

Foclm 

23. ,. 71 
to. 4. 71 
)2. I. 71 
lU. ,. 71 
22. , . 71 
23. 4. 71 
12. 11. 71 

22. 4. 71 

Tabla 4 

Esporas 

n 
l 

n 
n 
n 

I 
IC 
Ill 
II 

Medidao (enµ) Fig. 

37,7 (29.4- 4.9,7) X 23,l (20,2 - 27,0) 8 
32,5 (27,6- 40,(i) X 24,0 ( 10,1 - 36,8) 5 
37,3 (31.3-40,0) x 22,8 (20.2 - 26,8) 4 
30.8 (33, 1- 42.3) x 22,5 (I 0. 1- 26,4) IO 
37,4 (31,3-40,0) X 21,7 ( 18,4 - 23,9) 9 
33,7 (27,0- 37,6) X 24,4 (22,1 - 20,4) 8 
,o,3 (34,2-46,0) x 2,.0 , 22,1-21,6) 1 
67,7 (&"l,G-84,6) X 28,l (23,9 - 32,0) 6 
(no so tomaron nu,dicla&) 

Modid.a.s d&das por divenos a.utores para. P . baccharfdU Diet. ot H c..lw. (OOfL) 

Autoridacl Ecidio- (1) Urodo, (IT) Telouto,(Ul) l"'l!O P a red 
peilicclo lateral 

Diotel y Neger (1897, p. 357) 85-62x22 - 30 c·, - - -
Sydow (1904, p. 20) - 32-« X 21 -31 64- 74 x 22-32 haola 110 
Sydow (1928, p. 105) 26-42X 15 - 24( 0 0 ) - - -
Lindquist (1058, p. 62) 32-60 )( 20-26 34-40X22-26 6S-72X 18-22 = ospora 1,5-2,0 
Arthur (1962, p. 266) 27- 60)( 20- 29 29-45 X 20-27 45-70)( 24-29 L-2x sp. l ,G 

( • ) bl O<n0ma.punctato·Uf"ial1Jm Diet, e.tNeger, con.aide.rado por Artb ut (1902, p. 260) oomo e106nirno de F. bacchandU. 
!" ' ) - 04"'mo """"'1,.,.,, Syd. 

apical 

2-4 
2-6 



deros para esl.e uredloal en Chile. Respecto al material colectado, ambos 
mimeros (liFV 968 y I 053) de B. maTginalis DC. proceden del mismo 
arbuslo, colect.ado en sendos viajes. Asim.ismo, ambas colectas efecru.a­
das en Cl1incolco (HFV 1007 y 1010) proceden de plantas ve<:inas que 
crecian en el Jecho pedregoso del rio Petorca. 

Las mcdidas que dan diversos autores para este uredinal, esttm 
lndicadas,cn '!'ab. 4. 

Coru;ideramos lodo el material colectado como pcrtencciente a esta 
especie por la caracteris-Uca comUn de prcsentar todos enos urcdo­
sporas con 6 poros germinativos (2 apicales, 2 ccualoriales y 2 basalcs, 
de los cuales, Jos ccuatoriales cstlln dispuestos en eje perpendicular 
a las otros pares). 

Estimamos que Caeoma a.tacam.ense Syd. debn ser sin6nimo de esto 
cspc<:ie, ya quc las medldas dadas por este autor son relati1'!ffnente 
simllares a las nuestras. Por lo de:mh, Sydow consldera que su especle 
se dilerencia de Caeoma baccharidis (Lev.) Diet. et Neger por prcsentar 
edd.iosporas mas pequeiias y qu.e apenas d~form.aria las ramas y 
ramlllas (,,Sori an den lebendcn, holzigen Asten der Nlihrp&uze, 
ansd1einend gar keine oder nur wenig auHiilJige Delormat.ione.n ver· 
ursaclumd, ... "). Esta ultima caracterlstica se cumple en nuestras 
colectas (HFV 968, 1002 y 1053). 

Respa-to a las teleutosporas, nuestras medldas (HFV 1054) son 
mayorcs que las dadas por la literatura, sobrepasando incluso las 
medidas extrcmas que indicascmos anterionnente (0 eh r e n s, 1972; 
p. 22) para P. cu:coen,is Artb. Seg(m Lindq uist (1958), la (mica 
difcrencla entre esta especie y P. baccharidis consistirta en el mayor 
tamai'io de las uredosporas. En nu.eslro material, la pared lateral de las 
toleulosporas midc 1,4 (l ,1-1,5) µ y la apical mlde 4,0 (3,1--4,6) µ d~ 
espesor; cl pedlcelo mide 89.1 (81,0-99,4) X 14,3 (9,2-18,4) ,,. 

Considerundo estos antecedent.es, P. bacch4Tidi., se encuentra en 
Chile desde la provincia de Atacama basta Cautin (ver F I or a Fun­
g o s a Ch ii e n a) sobre Baccham confeTlifo!ia Colla, B. glutinosa 
Pers., B. magellanica Pers., B. marginali., DC., B. pingraea DC. y 
B. • osmarinifolia Hook. et Aro. Ademas, segµn L l n d q u Is l (1958), 
se encuenlra en EE. UU. de N. A., Mexico, Guatemala, Ecuador, 
Brasil y Argentina. 

7. - Pucc:inla coronata Corda sobre teatina (Av ena fatua L.), colecta­
do en Vallenar (6) el 5. 11. 1971 (HFV 1072); sobre avena (Auena 
sativa L.), rolectado en Algarrobito (10) el 8. 11. 1971 (RFV 1055); 
y sobre ballica (Lollum perenne L.), coleclado en Guardia Viej a {26) 
el 23. 4. 1971 (HFV 973). 

8. - Puccinia dig,ui Arth. et Holw. sobre Nasella cliilensi., (Tr io. et 
Rupr.) E. Dcsv. (WV 1053) colectado en ChiguaJoco (17) el 11. 11. 1971. 

A pesar de no baberse obscrvado uredosoros, se presentaron algu­
nas escasas uredosporas (Fig. 11), las cuales eran esfericas, muy 
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espinulescentes, de color pardo-anunillenlo claro, con episporlo grueso, 
presentando alrededor de 8 poros germinativos dispersos, poco visibles. 

Teleutosoros epifllos, ovaledos, de haste 2 mm de longitud, pulvi­
ntformes, de color chocolate obscuro. Teleutosporas (Fig. 12) ovo.ladas, 
Jevcmente estranguladas en la septa; pared lisa1 de color castafio, 
mas gruesa y obscura en el apice de la espora; pcdicclo largo, per­
sistente, amarill.ento, inserto algunas vcces lateralmcntc. Tambien 
se presentan mcsosporas. 

Las medides de las difcrenles esporas son Ins &lguientes: 

Especifioacl6n 

Uredo,.por98 
To.lau·tAMlpoma 

parod laleral 
pa.red api""1 
largo pedioclo 

Mosooporao 

N" medidao Modidas Joo~J 

10 20,9 (23,9- 30.3) X 2',8 (20,2-25,8) 
26 38,0 (30,2-61,6) X 24,8 (21,3-27,6) 
10 1,9 (1,5- 2,3) 
10 0,6 (3.8-9,2) 
14 70,4 (6~.2- 10-0,7) 
12 30,6 (23,9- 86,8) X 22 •• (17,7- 29,1) 

Esta especie fue descrlta originalmente por Arthur (1925, p. 
198) sobre diversas especies de Nasella y Stipa. Posteriormente, 
Gr e c n c y C umm ins (1958, p. 8), revisando todo el grupo de 
uredinalcs que atacan a estos genc.ros, cslnblecieron que P. di.gna 
estaba solomente circunscrita a: Nasella chitensi.s (Trin.) Desv., pro­
ccdenle de Papudo (Chile); Stipa icliu (Ruiz et Pav.) Kunlh, procedentc 
de La Paz (Bolivia) y otras Jocalidades de esc pais; y a S. neesiana, pro ... 
cedente de C6rdoba (Rea. Argentina). A su vez, Nasella chile113i.<, es pa­
rasitado, ademas de esta especie, por: P. g,-ami71ella (Speg.) Diet. etH.olw. 
(la cual !orma ecidios, careciendo de uredosoroo); P. naseHae (con te­
leutosporas y sus respectlvos ped.icelos mu pequellos); P . saltensis 
Cumm. var. faldensis Greene et Cumm. (asimlsmo con sus leli,utosporas 
y pcdicelos mu pequciios); y por Uromyces penca11us (Diet ct Neger) 
Arlh. et Holw. 

Las medidas indicadas por Greene y Cummins (1958, p. 8) 
para Ins esporas de P. dig1111 Son las siguientes (en 1,): 

EsporM 

&idiospo:1WJ 
Uredosporas 
ToJoutosporas 

pared J,,t,eral 
pared opical 
ped!oolo 

Met.lido.s 

(rlesconocidna} 
(26-127-32 (-34) x (21-) 23-2S (-31) 
(33-) 36-H (-60) x (18-) 20-26 ( -28) 

( I -) 1,5-2 (-3) 
5- 8 [- IO) 
Juuct.a. l l .5 

P. interveniens (Peck.) Bethel, la cual aslmlsmo ataca a N. cliilenais 
no puede ser conslderada, ya quc. su tasc haplonte ocurre sobre mal­
v8ceas. 
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9. - Pu.ccinia hydrocotyl.es (Link) Cke. &obte Hydrocotyle bonariensis 
Lam. colectndo en Algarrobito (10) el 14. 4. J971 (HFV 1012); en la 
hacienda Ulapel (19), a 830 m de alLitud el 19. 4. 1971 (HFV 975); y en 
Conc6n (24), lcgado por H. Gun ck e I, en Febrero de 1963 (HFV 829). 

De cstns colcctas, s61o HFV 1012 Uene teleutosoros; en las otras dos 
s61o se observan uredosoros. Las medidas de las e,poras son las siguien­
tes (enµ.): 

HFV Uredo8po:rn, Toleutosporait 

97ff 26,2(22,4-20,4) x 23,1(20,2-26,5) 
1012 30,3(26,8-36,8) x 24,6(20,2-29,4) 41,6(35,0- 53.4) >( 23,2(20,2 -25,8) 

Las medidas de uredosporas de HFV 975 coi.nci<len con las dndas 
por A r t h u r (1962, p. 320) y G a u man n (1959, p. 992). Sin cm­
batgo, las medidas de uredosporas (Fig. 13) y especlalmente de las 
teleutosporas (Fig. 14) de HFV 1012 son manillestamente mayoreo que 
las dadas per estos autores. 

Tanto uredo- como teleutosoros se encuentt'an pre!ere.ntemente en 
la cara superior de las hojas; en HFV 1012, edemas, se encuentran ata­
cando los tallos y ramilicaclones de In umhela noral. 

Sohre este mlsmo hospedero ya habla side anteriormente ind!cado 
este uredinal por Mo n t a g n e (1852, p. 50) sin lnrucar l ocalidad y por 
Ochre n s (1972, p. 26) para In localidad de Codpa. En este ultimo 
caso las medidas de las UTe-dosporas eran asimism.o mayores, coincidien­
do casi perfectamcnte con nuest.ro material de Algarroblto, que las da­
das por A rt h u r (1962) y Gau man n (1959). En todas las otras 
caractcristicas que ind.ican estos autores, lo coi.ncidencia con nuestro 
material eR lotal; la5 leleutosporas son algo verrucosas. 

10. - Puccin!a leveil!ei Mont. sobre Geranium berterianum CoUa (HFV 
972) colectado en Algarrobito (10) el 14. 4. 1971. 

Los Ieleutosoros producen intensas dlstorsiones en peclolos y ner­
vaduras principalcs y de.formaciones en la lamina foliar. En ambos 
primeros se presentan agrupados. abarcando basta 2 cm de longitud; 
en la lamina foliar son hlp6filos y suelen presentar:se alsladoa, formando 
pustulas de l mm de diamelTO, pulveruleatas. 

Em especfo rue descrita y denomina.da primeramente por L e­
ve i 11 e (18~6, p. 270) sobre Geranium di,scctum L. come P. geronil Lev. 
en materl.al colcetado en Chile por C. Gay. Posteriormente. Mon­
t o g n c (1852, p. 41) la de.scribi6 come P. leveillci Mont. sobre G. rotun­
difolium L. colectado asfmlsmo en Chile por Bert.e,·o y Gay. rl a riot 
1891, p. 199) reexami.na el material colectado per Gay y mide las teleu­
tosporas (40-48 X 20 µ), considerandolo sin6nimo de P. lcveuteana de 
Toni. Jackson (1931, p. 358), colecta este uredin:il en Termas de 
Chillan sobre G. berierianum Colla, establecicndo que probablemente 
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constituye sinonlmla con P. geraniicola Speg. Anleriormente, N cg er 
(1900, p. 4) lo habta determinado como P. geranii..silvatici Karst sobre 
G. seuiliflorum Cav. colectado en los ,,andes valdivianos". Arthur 
(1962, p. 307) y Lindquist (1948, p. 66) recono<:en la sinoniIDJa de 
P. lev.eillei con P. geranii, P. geranii~ rilvatiei y P. gef'aniicola; no asi 
Gau ma a a (1959, p. 934) q_uicn m.anl.iene coma valida la penull.ima 
denoroinaci6n. Las medidas que dan estos y otros autore.s para esta 
especie son Jas siguienles: 

Autoridad 

Borio• (1891, p. 199} 
Sydow (1904, p. 465) 
Arthuz (1962, p. 307) 
Llndquia• (1948, p. 66) 
Oii\uooun (1959, p. 934) 
Hendeuon y Jc,rotad (1966, p. 10} 

T e loutosporll& 

40-<18x 20" 
22-3S x H-22 I' 
26-34 x 16-22 I' 
27-36x 10-20 I' 
22-40 x 1'-21 I' 
27-31 X l5-23 µ 

Las teleutosporas de nuestro material mlden 31,7 (27,6- 36,8) X 19,9 
(15,5-22,8) µ, medidas quc coinciden con las indicadas, particularmente 
con Ins dada_s por Lin d q u i s t. Ellas (Fig. 15) son ovaladas, algo ate~ 
nuadas en la base, ligeramentc cstranguladas en la septa, con la mem­
brana cclular de 3,16 (2,31- 3,85) \I de cspesor, vcrrucosas (mas intcn­
samente en la cclula superior); pcdicelo hialino y Cr:igil. Se encu.c,ntra 
distribuido en Chile dcsde Coquimbo hasta Valdlvla. 
11. - Puccinia malvacearum Berl ex Mont.. colectado sobre: 

HFV Hospodero Localid.ad Fecha 

1009 i!Uhaeo JW«J (L.) Cov. Copiap6 (3) 3. 11. 1971 
I IIQ .Afolva pedumtuloria Hook. et Ara. Hu....,(4) 6. 11. 1971 
985 Malva po.n,iflora L. QuilimBti (21\ 20. 4.1971 
982 MalV!J ped-uncularia Hook. et Aro, El Tambo (II> 14. 4.1971 
983 Malva peduncularv Hook. •• Aro. Qdn. E l Boldo 121) 20. 4. 1971 
9g7 M(W)(J 11ilt.1t4lria L. Algarrob,to (10) It. 4. 1971 
969 Palava maloa•Jo/ia Oav. Chincolco 123) 22. 4.1971 

Las teleutosporas encontradas sobre Palava malvaefolia Cav. mi­
dieron 57,0 (51,5- 73,6) X 18,8 (14,7-22,1) 11; dos mesosporas midieron 
44,2 (40,5---47,8J X 21,2 (18,4-23,9) µ y lres tclcutosporas tricclulares ml­
dieron 81,5 (57,0-106,7) X 18,1 (16,6-19,5) µ. 
12. - Puccinia m.enthae Pers. coled.ad.a sobrc: 

BFV M<nUJ<> 

1003 ao1,c,1i<x>L. 
977 c;;irot,J Ehrb. 

1056 J»1)fflla L. '""· vulgaru Solo 
1051 ,picata L. 
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Loce.lidad 

Chinoolco (23) 
Hda. lllopel (19) 

Vallon"' (6} 
Hda. Illal)<ll (19) 

Fooha 

22. 4. 1971 
10. 4. 1911 

G. 11.1971 
12.11. 1971 



En todos Jos cspeclmenes colectados se encontraron s6lo uredosoros. 
Las urcdosporas de HFV 977, sobre M. citmt<1, midieron 23,2 (20,:>,-
25,8) X 19,5 (18,4-20,2) µ. 
13. - Puccinia paae-sudeticae J1Jrst. (= P. bracliypadii Otth var. poae­
nemOTali• (Otlh) Cumm. et H. C. Greene) sobre Poa anTIU4 L. colectada 
en el bosque dcl Parque Nacional Fray Jorge (14) el 10. 11. 1971 (HFV 
1049). 

S61o se encontrlll'.011 uredosoros; uredosporas con alrcdedor de 8 
poros germinativos, elipsoides, de color amarillo palido, entremezcladas 
con para[isos mazudos, e:ontraidos en su e.xtremo, formando una especie 
de cabez11ela. Estas CllJ'.acterlsticas coinciden con las dadas por C u m­
m ins y Gree o e (1966, p. 706) para esta especie y variedad. 
14. - Pu.ccinia recond1ta Rob. ex Desm. sobre Bromu.s rigidus Roth. 
(lIFV 1037) colectada en Ch\gualoco (17) el 11. 11. 1971, y sabre Bromu.s 
unioloides HBK colectado en Huasco (4) el 5. 11. 1971 yen Alto del Car­
men (7) el 6.1 1. 1971 (HFV 1063 y 1062). 
15. - Puccinia reichei Diet et. Neger sobre Hippeastrom advenum Her­
bert (HFV 1045) colectado al borde de la cam,ter a Panamericana a la 
alturn de Tongoy (13) el 9. 11. 1971 ; sobre H. bico!or B<tkor (HFV 1006) 
colectado en Fray Jorge (14) el 11. ll. 1971; y sobre H. sp. (HFV 1044) 
colectado en Chlgualoco (17) el 12. 11. 1971. 

En HFV 1044 se encontraron ecidios (Figs. 18 y l!)) y teleutosoros 
(Fig. 20); aslmismo en HFV 1045 (Figs. 21 y 22); HFV 1006 s61o presen­
t6 teleutosoros. Las medidas de las esporas fueron las siguientes: 

IIFV lllpptOtJtrum 

10(4 •P· , 
CA.tu IRA peri,H&lcs: 
'f<A idiOApOtae: 
TftlcutoAporAS: 

1046 odtJe,iu.m HcrborL 
C61ullUI pnridialOft.: 
Eci<li0$lf)Ors.A ! 
Telmtfo1,poN1s: 

l 000 bicrilot' Raker 
'J'clont.oBportu-1 i 

hlcdidae (en14) 

33,0 (26.8-38,6) X 2~.5 (20,2-83,JJ 
22,Y (20,2-25,8) x 19,2 (16,6- 21,3) 
42,0 (33,1- 49,i) x 29,6 (25,8-35,0) 

34,2 (29,4-44,2) x 24,,qlS,4 - 29,4) 
24,4 (20,2-~0,4) x IO,G (16,6- 22,8) 
41,0 (25,8-47,8) x 80,7 (:!5,8-36,S) 

~9.D (33,1-47,8) x 28,0 (25,8- 36,8) 

Las medidas dadas por Diet e I y Neg er (1897, p. 157) y Sy­
d ow (1904, p. 607) para csta especie coinciden en general con las 
nuestras. Estas mcdidas son~ 

Autoridad 

Dioiol y Nogor (1897) 
Sydow (1904) 

11 SydOWJa, VO\, XXVl, lffl 

Ecidiosport.L8 

22-JOx 18-25 µ 
22-30x 18-25 µ 

Telout.oaporas 

35-~8 x 25-33 µ 
35- 50x25-33 µ 
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Las celulas peridlales son hialinas, con una vacuola anaranjoda 
en su centro, poliMricas1 de paredes gruesas, con verrucosidades en 
cstrlas. Las ecldlosporas son estericas, ligeramente policdricas y fina­
menle espinulescentes, de epispodo hlalino y endoplasma de color 
anaranjodo. Las teleutosporas son ovaladas, ligeramente contraldas en 
la septa, pared de color castai'lo, fuerlemente verrueosa, de igual esp,,­
sor; poro germinativo superior en el extrema de la celula cubierto por 
una papila, in!erlor ubicado lateralmente; pedlcelo corto e hiallno. 

Fue desert ta por Die t e 1 y Neg er (1897, p. 157) sobre H. c:hil.eMe 
Baker en la .,alta Cordijlera 39° lat. merid." (± Pitrufquen, provincia 
de Cautin). Posteriormente, Jac k son (1925, p. 156) la encontr6 sobre 
H . pratense Baker en Papudo y H. chiteme en las Termas de Chillan. 
Estaria distribuldo, de acuerdo con estos nuevos antecedentes d<?Sde la 
provincia de Co<;Juimbo hnsta Cautin. 
16. - Puccinia setariae Diet. et Holw. sobrc Seta,ia genlculota (Lam.) 
Beauv. (HFV 967) colectada en quebrada El Boldo (21) el 20. 4. 1071. 

S6lo se presentan uredosoros. Uredosporas (Fig. 23) esfer icas a 
Hgeramente ovaladas, con 7 a 8 poros germinativos, midiendo 29.0 
(25,~5,0) X 25,8 (23,9-27,6) µ. Estas medidas colnciden en general 
con las dadns por R a m a ch a r y C u m m in s () 965, p. 56) que 
sedan (27,0-) 29-34 (~6) X (22-) M-27 (-29) µ, de color dorado 
o castano claro, con 7 a 8 por06 germlnativos. 

En Chile esta especie s6lo se ha observado en su estado uredos­
p6rlco. As!, Sp e g a z z i n i (1910, p. 22) la colect6 en Concepci6n sobre 
Setaria caudata (Lam.) Roem. et Schult. ( - S. ,etosa Beauv.) y Jack­
s on (1925), p. 191) la indica sobrc Ch11etochloa ge11lculata (Lam.) 
Millsp. et Chase ( = Setorla geniculata) en Banos de Cauqucncs. De 
acuerdo con estos antcccdentes, su distribucl6n geogranca en Chile 
nbarcarfa desde el sur de la provincin de Coquimbo hastn la provincia 
de O'Higgins. 
17. - Puccinia •OTghi Schw. sobre Zea mays L. (malz) colcctada en 
Algarrobito (10) yen El Tambo (I 1) el 14. 4. 1971 (HFV 976 y 986). 

Las uredosporas de la prunera colecta midieron 28,0 (25,0~1.6) X 
25,0 (22,l-27,6) µ, y las teleutosporas 38,4 (33,1--42,3) X 20,2 (16,6-22,1) 
µ. Estas medldas coinciden con las dadas por Cummins (1966, p. 41) 
para esta especi.e, las cualcs son, respcctivamente: 26--30 X 23- 28 µ y 
3~5 X 16-22 µ. 

S6lo fue eneontrado este uredlnal en ambas prospecciones en el 
valle de Elqul, a pesar de haber revisado maizales en los otros valles. 
Esta distribuldo en Chile desde Tnrapacn hasta Valdivia (0 eh re n s, 
1972, p. 6; y 1961, p. 209). 
18. - Pucci,&ia striiform.is \Vest.. sobre Hordeum m.u,-inum L. colectada 
e n Freirina (5) cl 5. 11. 1971 (RFV 1036), en Algarrobito (10) el 8. l l. 
1971 (HFV 1066) yen El "folorol (16) el J2. 11. 1971 (HFV 1068); adem6s 
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sobre trigo (Triticum ae,tivum L .) en Piedra colgada (2) el 3. 11. 1971 
(HFV 1060). 

19. - Ptl.ccini<> t<>ra:raci (Reb.) Plowr. sobre dlente de le6n ( Tar axa­
cum officin<>le Web.) (HFV 990) colectado en Algarrobito (10) el 14. 4. 
1971. 

Se eocontraron s61o uredosoros pequcllos, de hasta 0,5 mm de 
d.iametro, de col.or pardo obscuro, preferentemente hip6fil06. Uredospo­
ras (Fig. 24) globoides; mcmbre.na celular csplnulcscente, de color 
castai'lo, con 2 poros genninativos ecuatorlaks, las que mlden 26,6 
(22,11-J0,6) X 23,5 (18,4-26,5) µ. "Estas caraclerlsticas coinciden con Jaa 
dadas por G ii um an n (1959, p. 1125) y Ar t hur (1962, p. 361) para 
esta especJe, l a cual se caracteriza segun e.l primer autor por pres,entar 
excepclonalmente teleutosporas. 

Esta ured.inal s61o habia sido constatado anteriormente por Jack­
s on (1932, p. 166) para la localidad de Puente Alto, cerca de Santiago. 
Su d.islribuci6n geografica abarcaria desde la provincia de Coqui.mbo 
basta la de Santiago, de acuerdo con estos dos unicos antece­
dentes. 
20. - Puccini<> tessariae (Speg.) Diel. sobre Tessarla ab•inthioide., (Hook. 
et Arn.) DC. colectado en Margarita (1) el 3. 11. 1971 (HFV 1042); en 
Fl"eirina (5) cl 5. 11. 1971 (HFV 1061); en Algarrobito (JO) el 14. 4. 1971 
(HFV 995) yen Barraza Bajo (15) el 16.4. 1971 (HFV 980). 

Las uredosporas (lo'ig. 25) miden en HFV 995: 32,2 (29,4-40,5) X 
27,0 (23,9-29,4) 11; y en HFV 980 : 33,4 (28,0-38,0) X 26,4 (22,1-41,3) µ.. 
Las tcleulosporas mi.den, respcctivamenle en los nUmeros indicados; 
53,9 (47,8-62,6) X 32,1 (28,3-38,6) µ y 59,5 (51,~6,2) X 31,5 (29,4-
35,0) µ (Fig. 26). 

LI n d q u I s t (l 948, p . 36) lnd.ica para las primeras 30-40 X 20-
29 µ; para las segundas 5~8 X 25-32 µ, medidos que estan dentro 
de! rango de las nuestras. 

Seg(m los a.ntccedentes proporcionados por D I e t e I (1907), p. 246), 
Sydow (1928, p. 101) y Jackson (1932, p. 158), este ured.inal se en­
cuentra en Chile desde la provincia de Atacama ba.sta O'Higgins. El 
valle del rfo Copiap6 aUn no estaba lndicado por cstos autores, lo cual 
amplia aun mas al norte SU !unite acLual. 
21. - Puccinia. tunuyanensis Llndq. sobre Mrucharla pinnatiflda Ruiz 
et Pav. (HFV 1038) colcctada en Quebrada El Boldo (21) cl 12. I I. 1971. 

Uredosoros bip61ilos, redondos, de color castallo, de hasta 1,5 mm 
de dlamelro. Uredosporas (F'ig. 27) de color pardo claro, eafericas, algu­
nas ovaledas, espinulesceotes, con la pared inJ.erior ma.nifiestamente 
engro.sada: prcs~nto.n 3 poros gerxninativos ecuatoriales. 

Teleutosoros pulvinitonnes, al comienzo cubiertos, posterionnentc 
desnudos, bip6filos, de color pardo-ncgruzco, de basta 2 mm de di6me­
tro. Teleutosporas (Fig. 28) lcvcmcnte est.rnnguladas en la septa, ovala­
das, rcdondc-adas en ambos extremes, algunas atenuadas en la base; 
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pared Ilsa, de color castailo, de t!Spesor unilorme; pedicelo hlallno, del­
gado, !rilgil, de hasta JI/, veces el largo de la espora. Pores germinati­
vos: en la celula superior apical, en la inferior lateral cerca de! tabiquc. 

Concuerda !)<?rfectamentc von. la descripci6n dada para esta espe­
cie por L l n d qui st (1949, p. 200), quicn deterrrun6 esla especie 
sabre Pe.ezia carduncel!oides Gris. en Tunuyan (prov. de Mendoza). Las 
medidas indicadas por este aulor son las sigujenLes: urcdos-poras, 28-
32 X 23-27 µ; y teleutosporas 36-50 X 22-28 µ. La unicu difen,ncia 
con nueslra colecta consiste en que el material de Lindquist presentaria 
teleutosporas ~· verruculosas, las verrugas espaciadas y bien v.isiblesu, 
tnientras que las nuestras son lisas. 
22. - Puccinla werdermannii Syd. sabre Gerardia linarioldes Cham. et 
Schlecht. colectado en Vallenar (6) (l:!FV 1040) y en Alto des Carmen 
(7) (HFV 1046), ambos el 6. 11.1971. 

S61o se present.an uredosoros. Estes son hip6filos, de color cas­
tafl.o, aislados o concerttricos a un uredosoro central, bajo mnnchas 
clor6ticas, ,-edondos, de has\a 2 mm de diametro. Uredosporas (Fig. 29) 
ovalodas o esft?ricas, de coJor pardo-ama.riJlento; episporio gr\leso, 
fucrtemente espinulescente, con 2 poros gcr.minaLivos ocuatorialcs. 
Miden 26,2 (22,1-33,1) X 22,3 (18,4-25,7) µ. 

Esta espccie iu~ determinada por S )'do w (1928, p. 102) sobre 
matel'iai colectado por E. We f de rm an n en la misma zona de 
nuestra colecta, presentando asimismo s6lo ured.osoros. Sin embargo, 
S y d o w indica que en material colectado por Meyen ailos antes 
y depositado en el Museo Berlin-Dahlem se c.ncontraban entre los 
uredosoros algunas escasisimas telcutosporas (u- .. wurden .. . spOrlich 
nebea Uredolagern auch Teleutosporen heobachooi".). Posteriormente, 
L i n d g u is I (1969, p. 154) al describir especies de Puccinia sobrc 
Scrophularlaceae, al revi.sar el tipo de Uredo au.«tall• Dietel et Ncger 
(1899, p. 15) sobre Euphrasia chrysantha, encontr6 abundantes teicuto­
soros cuyas teleutosporas concordaba:n con las descritas por Sydow 
para P. wCTdermaunii; asimisl)'l.o las Url."Cluspor-as eran i&ruales. SegU.n 
Li. n d q u is t, P. we,-de-rmannii se encontrnrla nt..icon.do a Euphrurio 
chnJSantha Phil., E. andlcola Benth., E. formosissima Skoltsb. y Gerur­
dia linarioides Cham. ct Schlecht., encont.i;.indose, por lo tanlo, dislri­
bu1da en Chile dcsdc la provincia de Atacama hasta lo de Valdivia, 
adcmas do 111 lsla Masafuera. 

Las medidas de uredo- y lclcutosporas indicadas por los autores 
ya nombrados son las sigulentes (en r•): 

Au tor id ad 

Dietel y Nogor 
( t SJlO, Jl· 15) 

Sydow (1928, p. 102) 
L i11dqui•• 11969, p. 151) 
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23-28x 2Jl -2G 
22- 20x 18-20 
2.t-28 x 21-24' 

•refonl.OIJJ)OrolJ 

( 18-) 21-21 x (38- ) 42-48 



23. - Raueneli<> hieronym.i Speg. sabre Acacia caven (Mo!.) Hook. et 
Am. colectado en Las Cardns (12) el 22. 3. 1963 (HFV 517); en Cerrillos 
(1.5) el ]9. 4. 1971 (HFV 1121); en Barn1zo Bajo (15) cl 16. 4. 1971 
(HFV 1122) y en Caren (20) "119. 4. 1971 (HFV 1123). 

Con estos nuevos anteced.entes1 el poJvi llo del espino se encon­
trarla distribuido en Chile desde la provincia de Coquimbo hasta la de 
Concepci6n. 
24. - Tranzscheli4 discolor (Fckl.) Tran.z. et Litv. sobrc hojas do 
duraznero (Prum!S µersica L.) colectadas en Los Chores (8) el 7. 11. 1971 
y en El Tambo (11) el 14. 4. 197 1 (HFV 1071 y 1005). En ambas colec­
ta.s s6lo sc encontraron uredosoros. 
25. - Uredo enccliae-tomentosae Maire sobre hojas de Enc.elia 
canescens Lam. va r. tomentoso (Walp.) Bell (HFV 1043) colectadas en 
Huasco (4) cl 7. 11. 1971. 

S61o se enconlraron uredosoros. Eatos so.o anfig.enos, redondos. de 
hasta 1,5 mm de diametro, de color pardo obscuro, pulve.rulenlos, 
Uredosporas (Fig. 31) estericas o llgeramente ovaladas, de color 
pardo; membrana celular gruesa y espinulescente, con 2 poros gennina­
tivos ecuatoriales, midiendo 32,9 (29,4-36,B) X 29,0 (23,9-34,9) µ. 

Este hongo fue dcscrito por Mal r c (1891, p . 71 y 1900, p. 46) 
sobre Encelia tome,.tosa Walp. colcctado por Carlos E. Porter .,ad 
Caldera ct Atacama", ind.icando su autor que se dilerencia de la 
fornl8 uredosp6rlca de Puccinia ence!iae Diet. et Holw. por tener las 
ured~poras de mayor tamafio que esta especie. Sin embargo, postcrlor­
mento Sydow (1928, p. 101) indica que .., tratar!a de esta ultima 
espccie, ba.sado en material colectado por E. Werdermann en Vallenar 
y Alto del Car·men, sob.re Encelia. canescens Cav., no indicando tipo ni 
medida de esporas. 

A continuaci6n se indican las medidas (en 11) para diversos tipo,; 
de esporas inclicados par Ma i re (para Urcdo encetiae-toment.osaeJ y 
por otros nutores para Puccinia enceliae Diet. et Holw.: 

Autoridod Ecidiotporas Uredoopor"" Teleutoopora,i 

hl airo ( 1891 , p. 71) 30-37X24- 34 
Sydow (190,. p. 77) J9 - 15diAm. 30- 42 x 23- 27 
.AJth u r 

(1902. p. 341) 25-30 )( 19-26 2J-26 X 18-23 30- 42 x 22- 29 
Parmelee 

(1967, p. 229() 19-29 x 17,6-25,6 32- 48 X 21 - 29 

Por constitui r las medidas indicades por M a i r e casi una lgual­
dnd con Ins encontrndas en nuestro material. nos pennitimos mantener 
cl binomlo por el cestablecido. Incluso las medidas de urcdosporas 
indicad.as por Parmelee, alln las maxim.as1 apcnas alcanzan las minimas 
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encontradas por nosotros. S u distribuci6n geogrilica estA circunscrita 
conesto.s ant.ecedentc• s6lo a la provincla de Atacama. 
26. - Ueomyces ce1tl'i Mont. sobre hojas de Ce&trum parqui L'B~r., 
colectadas en EI Tambo (11) cl 14. 4. 1971 (HFV 069); en Fray Jorge 
(14) cl 16. 4. y 10. 11 . 1971 (HFV 992 y 1064); y en lllapel (18) el 
19. 4. 1971 (HFV 996). Esta ultima colecta present.a ataque de Tuber­
culina persiclna (Dittm.) Sacc., con 10 cual permite establecer la 
distribuci6n geogd.fica de este hiperpadsito entre cl extrcmo norte 
chlleno (Putre), segun proplas observaclones (0 e b r c n s, 1972), y la 
provincia de Coqui.rnbo. 

27. - Uromyces pcncanua (Dlet. et Neger) Arth. ct Holw. sobre 
bojas de Stipa barbinodi.s R A. Ph. (HFV 1035) colectada.s en Huasco 
(4) el 5. 11. 1971. 

S6lo se pr~ntan uredosoros, carcntes de parafaos. Las uredo­
sporas (Fig. 32) son esfericas u ovaladas, con episporio verrucoso­
equinulado, con 6 a 8 poros germ.i.nativos cubiert.os por una ampollai 
color pordo-d.orndo. Elias rrridcn 27,2 (23,9-29,4) X 24,7 (22,1-27,6) i~ 

Esta especie C-ue descr!ta por Dietel y N cg er (1899, p. 15) 
sobre Stipa mani<:<1!4 Desv. col.ectada en Concepci6n, Chile, Postcrior­
mentc Ar t hur (1925, p. 211) basado en el material colectado en 
Chile por los Holway, la determin6 sobre Na.sella chilensi, (Trin.J 
Desv., procedente de San F elipe; sobre Stipa manicata Desv. de 
Zapallar; sobre S. mucronutu HBK, procedcnte de Temuco; sobre 
S. setigera Pres!. de Papudo, Constituci6n, Panimavlda y Reci.llto; y 
sobre Stipa sp., procedente de Viria del Mar. )::stos hospederos fueron 
confumados posteriormente pot G r eene y Cummins (1956, p. 33) 
ailadiendo E!los a Slipa neesiana Trin. et Rupr. para Argentina. 

Las medidas que dan estos autores para esta especie son las 
siguientes (en µ); bosados en el material ldenti!icado por Dietel y 
Neger : 

RcidiOtipOrM 
Urodooporas 
';teloutosporaa 

(23-) U-28 (-31) x (20-) 22-26 (-27) 
(28-) 26-30 (-36) x (21-) 23-27 (-30) 
(25-1 27-34 (-40) x (UI-) 21-26 (-28) 

Seg(m estos outores (Groen e y C u mm i n s, 1958), las urcdo­
sporas son anchamente elipooides o ca.si globosas, de color dorado 
a castnfio phUdo, con 5-7 (-97) poros gemli.nativos, carocterlsticas 
concordant.es cot, nuestra colecta. Basado en csto,s nnleccdent.es, se 
encontrarla en Chile desde la provincia de Atacama hasta la d.e 
Ceulln, constituyendo S . barbinodi• un nuevo hospedero pa ra cste 
urodinal. 
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28. - Uromyce, polygoni (Pers.) Fckl. sabre Polygonum a.vicular e 
L. (ID'V 970) colectado en Guardia Vleja (26) el 23. 4. 1971. 

El material p resenta tanto uredo- como teleutosoros. Las uredospo­
ras midieron 24,2 (22,1-26,5) X 21,4 (19,1-22,8) µ y l as teleutosporas 
27,1 (22,1-J6,l) X 19,9 (14,7-22,1) µ . Con la presente determ!naci6n, 
este uredlnal e,;tarla distribuldo en Chile desde la provlncia de Acon­
cagua hasta la de Valdivia (0 ch r e n s, 1961; p. 63). 
29. - Uromyces stnatus Schroet. sobre Medicago luspida Gaertn., 
colectado en Huasco (4) el 5 . 11. y en Algnrrobito (10) el 8. 11. 1971 
(}IFV 1047 y 1067); sobre M. lupul ina L., coleclado .en H acienda 
Illapel (19) el 19. 4., en Quebrada El Boldo (21) cl 20. 4. y en Guardia 
Vleja (26) el 23. 4. 1971 (HFV 994, 984 y 993); finalmante sobre 
alfalfa (M. 84tit10 L.) colectado en lllapel (18) el 19. 4. y en Chincolco 
(23) el 22. 4. 1971 (HFV 978 y 1000). 

Solo en HFV 1047 se encontraron tcleutosporas (Fig. 34). Elias 
midieron 21,1 (20,2-23,2) X 20,0 (16,6--22,1) µ; las uredosporas (F1g. 
33) de estn misma colecta midieron 24,4 (20,2,-31,3) X 21,1 (18,4-
23,9) µ. Las nredosporas de HFV 978 mldieron 21,0 (16,6--23,9) X 18,9 
(14,7- 22,1) ,,. Gau man n (1959, p. 377) indlca para esta especie las 
slguientes medidas: ZO (16--23) X 18 (16-20) µ para uredosporas, 
y (17-)19-20(-24) X (14-)17-18(-20) µ para las tcleutosporas, 
medidas que en general, junto con otras caracterlslicas dadas por este 
autor1 coinciden con las nuestras. 

Resumen 

Despues de electuar dos giraa por l a zona de los valles transver­
sale.s, abarcando desde- cl rlo Copiap6 hasta cl rio Aconcagua, se cole,,-
1:aron 29 e,;pccles dilerontes de bongos uredinalee sobre 51 di:ferentes 
plantas bospeder8Ji. 

Estas colectas petmilieron ampliar el conocimiento acerca de la 
distribuci6n geogrUica en Chile d e los siguentes bongos: Coleosporium 
senecionls (Pers.) Fries, Phragm.idium mucronalum (Pers.) Schlecht. 
Puccinia arisliclae Tracy, P. di gna Arth. et Holw., P. let1eillei Mont., 
P. baccharidis Diet. et Holw., P. poae-BUdellcoe J=t., P. ,eichei 
Diet. ot Neger, P . menthae Pers., P. &Btariae Diet. et Holw., P . tara..:caci 
(Reb.) Plowr., P. te11ariae (Speg.) Diet, P. tunuyanensis Lindq., Rave­
»eli4 hieronymii Speg., Uredo enc:eliae-tomentosae Maire, Oromyces 
pencanus (Diet. et Neger) Arth. et Holw., U. polygoni Pers., adernns 
del hiperparlutlta Tuberculina perricina (Dittm.) Sacc. 

Los slgufontes bospedcroo aon nucvos para Chile para los uredina­
les que ae indlcan: Senecio planiflorus Kunze (para Coleosporium 
•enecionis), Bacchari, confertifolia Colla, B. pingraea DC. y B. p. 
var. angu.stissima DC. (para Puccinia baccharldis), Malva peduncularis 
H.ook. et Am. y Palava malvaefolia Cav. (para P. malvacearum Bert. 
ex Mont,), Hlppeastrom advenum Herbert (para P. reichei), M entha 
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acuatica L. y M. spicata L. (para P. men.thae), Moscharia pinnatifida 
Rulz et Pav. (P. tunuyanensis) y Stipa barbinodia R. A. Pb. (para 
Uf'omyces pencanm). De eS"tos, Mosdu1rit1 constituye un nuevo genero 
de hospedcro para P . tunuyanensis, el cuaJ, o. s:u vez. constituye u.n 
nuevo ured.inal para Chlle. 

Zusamme n fassung 

Nachdem zwei Reisen nacb dem Gebiet dcr Quer ta.ler des ,,KJei­
nen Norden" Chile's, zwischen den Ta.lern der F!Usse Copiap6 und 
Aconcagua, unternommen wurden, konnte man 29 verschiedcne A.rten 
von Rostpilze au! 51 verschiedene Wirtspflanzen bcst!mmen. 

Diese Sammlungen ermoglichten die Kenntnisse ilbcr d1e geogra­
phische Ausbreitung in Chile foljjen<ler Rostpilze festzustellen: Coleo­
spo.,.ium senecionis (Pers.) Fries, PhT"ogmidium mucronatwn. (Pers.) 
Schlecbl, Puccinia aristidae Trat-y, P. baccharidis Diet. et Holw., P. 
digna Arth. et Rolw., P. leveillei MonL., P. poae-sudeticae Jerst.1 P . 
Teichei Diet. et Neger, P. mcntlwe Pcl"5"' P. setaria.e Diet. et Holw., P. 
taraxaci (Reb.) Plowr, P. tessariae (Speg.J Diet., P. tunuyanen3is 
Lindq., Ravenelia hie-ronymii Speg., LJ,-edo encclia.e~tomentosae Maire, 
Uromyce, pencanus (Diet. et Ncger) Arth. et Holw., U. polygoni Pers., 
dazu noch welche vom Hiperparasiten Tuberculina perricina (Dittm.J 
Saco. 

Folgende Wirtspflanzen sind als solche neu fiiT Chile !ilr nach­
folgende Rostpllze: Senecio planifloru, Kunze (filr Coleo.,porium 
.enecionta), Baccharis confertifolia Colla, B. plngraea DC. und B. p. 
var. angustissima DC. (filr P. baccharldls), Malva padunculari• Hook. 
et Arn. und Palava matvaefotla Oav. (filr P. malvacearum Bert. ex 
Mont.), H ippeastrum advenum Herbert (filr P. reichel), Mentl,a acua­
Uca L. und M. spicata L. (fur P. menthae), Moscharia pinnatlfida 
Ruiz et Pav. (!ilr P. tunuyanensis), und Stipa barbinodis R A. Ph. (tur 
Uromyces pcncanus). Von cliesen, Mo,charia ist cine neue Wi.rtsgaltung 
filr P. tunuyanenru, welcher gleichzeitig eine neue Rostart mr Chile 
is\. 
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.Fig. 3~. Localidadca reglstradas (carta a;eografica). 
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Beitrag zur Kenntnis der oberostcrrelchischeu Pilzflora 
VonK. W. Kuch or (Wlen) 

Filr den in Vorbereltung bcfindHchen Pilzband des Kataloges der 
osterrelchlschen Flora lege lch dlese Lisle oberosterreichischer MlkTo­
myzeten a l• Bcirrag vor; elnige baumbcwohnende Hyphom.yceten und 
gr6sscre Discomyceten wurden mit aufgenommen. 

Zuglelch da:d ich Herrn Professor Franz Pe tr a k herzlich dan­
ken fur wertvoUe Hille bei Bestimmungen in vielen Fallen. 

A I bug o b 11 t I (Biv. Bern.) Kze auf A.maran!us ,etroflexus -
Neultirchen, Schu t;tplatz, vru. 1965. 

Pe,.. on o spot a aestival i 8 Syd. auf Medicago ,atiua - Ufer 
am Lafll!bat.h-Bach, VU. 1958. 

Pc Ton o s po,. a. a r b o,. e ice n s (Berk.) de By. auf Papaver 
rhoeas - Acker bei Schorlling, VII. 1967. 

Peron. o s po" a 1 i ca ri a e Tul. nuf Ranu.nculus ficaria. - Wiese 
bei Vocklabruck, VI. 1949. 

P e T on o • p o T a NI e s s I e "n a Berl. au.t Alllaria ofjicinalis 
U!er der Vockl.a, VI. 1951. 

P er o n o s p o r a • y mp h ll ti Gm. auf S11mphytum tuberosum 
Trauntal, VU. 1962. 

Pero n.o sp o,- a v ar ia bi lit Gaum. au! Chenopodium album -
rrockene Wiese bei Marchtrenk, VIII. 1968. 

Pc ,.. o n o s JJ o .,. a vi o la e de By auf Viola tricolor - Feld bei Traun, 
IX. 1964. 

SvnchvtTium anemone, de By et Wor. auf Anemone nemo­
To•a - Wald Im Trauntal, V. 1947. - Ein kleiner Bestand des 
Bu.sdtwindrl!schens war am angefilhrten Standort fast lOOprozen.­
tig befallen. 

Sync hy tTium •u cc i • a e de By et Wor. auf Succi:la pratensis 
- nasse Wiese bei Weis, vm. 1968. 

Sync hy trl um ta• a:z: a ci de By. et Wor. auf Tarci:z:<1cum offi­
cinale - Wiese bei Wildenhag, vrr. 1954. 

Ch~ y •om y x a pi r o I a e (DC.) Rostr. auf P !Tola rotundifolia -
Wald bei be! Raiding, VI. 1963. 

Co I e o sp or iu m camp a.nu I a.e (Pers.) Lev. auf Cumpanula tra­
chelium - Wald bei Schlilsslberg, VlU. 1956. 

Co I e o •po Tiu m me I amp y Ti (Rebent.) Tul. au! Mclamwrum 
nemorurum - Holzschlag bei Sc:hlilsslberg, IX. 1951. 
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Co Leo, po Tiu m sen. e c ion is Fr. auf Senecio Fucl1sii - Weyt· 
eggcrbach bei Miglberg, VU!. 1960. 

Cron. art i um flaccid um (Alb. et Schwelnitz) Wint. aur Vin,­
ctto:ricum offi.cinale - Kalkfelsen am Fusse des Feuerkogels, X. 
1947. 

Melampaorella sym ph yti (DC.) Bubak. - au f Symphy11tm 
officinale - nasse Wiese bel Eggenberg, VI!l. 1959. 

Ph r a gm i di u m f u s if o rm e Schroet. auf Rosa canine, - Traun 
bei Marcbtrenk, IX. I 957. - Der Pilz ist im Spatsommer und 
Herbst in der Umgebung von Traun schr hau!ig anzutre!len. 

Puccinia a-reno.Tine (Schum.) Wint. - au[ .MeL<mdrium - auf 
Stoppelfcldern und Waldriindern in Puchberg bel Weis, IX. 1962. 

Puccini a a Ten a. r i a e (Schum.) Wint. auf Stellaria mecLia -
Ack.er bei Kattedohen, [X, 1049. 

Puccini" arena r i a e (Schum.) Wint. aut Stcllc,ria nemorttm -
schattige Stelle an der Trattnach bei Taufkircb.en, lX. 1962. 

Puccini a as a r in a. Kunze - alll A!arom curopaeum. - VorhOl­
zer bei Gmunden, IX. 1945. 

Pucci ni a c i Tc at a e Pers. auf Circaea sp. - Wald bei Neu­
kirchen, VII. 1957. 

P u cc in i a c i,. s ii Lasch. auf CiTcisiu.m a.rven.se - Strassc nach 
Steinbach, Vill. 1958. 

Puccini a dig r 4 phi dis Sopp. auf ConvaUario - steiniger 
Hilgcl bci Steindorf, Vil. 1963. 

Puccini a h. el i ant hi Sdlw. aul Helianthu.s annuu.s - Garten, 
IX. 1954. 

Pu c c i n i a /1. i e r a c ii (Schum.) au! Hieracium mu,orum - Wal­
der bet Weis, selu: hiiuflg, IX. 1962. 

Puc c In i" ! amps an a e (Schultz) Fuck. auf Lamp.ana communi• 
- Weg nach Steindorf, VIII. 1959. 

Pu c c in!" lo ! ii Niels auf Rhamnus cathartica - buscltlger Hilgcl 
bei Steindort, VIII. 1960. 

Pu. ccia nia Magnu.!iana KOm. aul Ranuncuiu.s repen! -
feuchte Wiese bei Attnang-Puchhetln, VII. 1963. 

Puccinia ma!uaceci,um Monl auf Mc>lva purilla - auf Weg­
riindern in Strasswalcben, VIII. 1965. 

Puccini.a .1anicutae Grev. - ·auf Sanicula europaea - Wald 
bci Galls-pacb, VIII. 1965. 

Pu cc in i a • i l v a Ii ca Schroet. auf Senecio Fuchsii - Holzschlag 
bel Gallspach, VIII. 1965. 

Puc c In i a tan ace ti DC. auf Tanacetum vulgare - feuchtes Ge­
btisch bei Gallspach, VIII. 1965. 

Pu cc i n i a tr a g op o g i (Pers.) Cda. auf TragopogO'll pratensi3 -
Wiesen be! Kematen, VIIl. 1968. 
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P u cc in. i a s t T' um c p i lo b ii Otth. auf Epilobium T'Oseum 
Trattnachtal, IX. 1963. 

Tr a c h y • p o r a a l c h em i ! la e (Pers.) Sch.rot. auf A!chemiUa sp. 
- Waldrand be! Griesslci rchen, X . 1953. 

Ure do a n t h o .r a n thin a Bub. au f Anthoxanthum odo.-atum -
Wiese bei St. Georgen i. A., IX. 1954. 

Ur om y c c s as t r ag a! i (Sacc.) Opiz. auf Ast ragalus glycophyllos 
- Waldrand bel St. Florian, IX. 1968. 

Ur o my oe .~ g snis t ae- tine to Ti ae (Pers.) Wint. - Cytisus 
!c,bt«'lum - Garten in Thalbcim, rx. 1964. 

Ur om y c e • .,, m ! ci B (>Schum.) Wint. auf Rumex obtusijolius -
am Zaun in Schallerbach, VI.II. 1969. 

Ur om 11 c • s s c Ir pi (Cast.) Burr. au! Scirpu., maritimus - Teich­
rand in Schleissheim, Vlll. 1957. 

Uromyces valcrianae (Schum.) Fuck. au! Va!criana dioica -
An der Ager in St. Gi!orgen t. A., IX. 1968. 

Co!! y b i a tuber o s a (Bull.) Que!. au! faule.nden Hutpilzen -
Wald am Buch.berg, Vlll. 1954. 

Fa vol u • e u r op a e u • Fr. au! lebendem Eichenstamm - Wald 
bei Scballerbach, vm. 1964. 

F om" s •al i c In us Pers. auf ~alix caprea - Trattnachtal, X. 1949. 
Ga nod erma app !a11 a tum (Pers.) Pai. aut Baumstrunk -

Trattnachtal, X. 1949. 
Po I y st ictus hi TS u 11, s (Schrad.) F r. auf FaulsUimroen von 

Pnmus avium7 - bei Weis, VIIL 1957. 
Rad al am ! a et um Fr. au! Carpinus - Vocklamnrkt, IX. 1052. 
St c r e um p u r p u r e u ,n Pers. nuf Quercus robur - bei E:!erding, 

IX. 1954. 
The I e p ho r a I err est r ls (Erh.) Fr. Nadehvald an dcr Bahn 

gegen Saliburg, IX. 1962. 
Tr a.metes his pi d a (Bagi.) F r. au! Laubholzstrunk am P fennlng­

berg, vm. 19"4. 
A mp h i • p h " e r I a m i l l e pun a ta t a (Fuck.) Pelr. au! Prnnus 

spinosa - Hecke am Weg in Bergham, VI. 1948. 
Anis o •tom u la Coo I< ea n a (Auersw.) v. Hohn. auf Quercu.1 

robur - Kremstal, VI. I05a. 
Ca!ospha eT'ia minim.a trul. auf Pt'umLS spinosa - Hecke om 

Weg in Kammer, vn. 1957. 
Ca u do• po Ta tale o I a (Fr.) Starb. - a u! Querew1 - Neubo(en, 

VI. 1968. 
Chalcosphacria p u u ula ~rs.) v . Hohn. auf Quercus -

Weyregg, VII. 1955. 
Cry pc o di a port he h y stri x (Tode) Petr. auf Acer pseudopla­

lanus- Llnz, VII. 1964. 
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Cr v p to, p ha: e Ti a p op u I i n a (Pers.) Sacc. auf Populm sp. 
Traun-Au bcl Wels, vn. 1960. 

C Tl/ p to s p or e 11 a: '1 !I po d e r m i a (Fr.) Sacc. au! lllmus 
Gmunden, vm. 1946. 

Cu cur b i ta r i a b e r b er i d i • (Pers.) Gray auf Berberis vulga:ris 
- Blindenmarkt, VIU. 1965. 

Cu cur b I t a ri a e I on g a t a (Fr.) Gray auf Roblnie - bei Schal­
lerbach, VIII. 1957. 

Cu c u r b I t a r I 11 rib i • Niess] auf Ribe1 nigrum - Garten, l. 19'18. 
Cuc u r bit ad a •part ii (Nees.) Ces. et de Not. au! Saro-tham­

nus scoparim - BerghAng bei Wei.,, VII. 1966. 
D 11 Id in I a: c onc e nt ric a (Bolt.) Ces. et de Not. auf Carpinus -

Wald be! Schallerbach, VIU. 1967. 
Dieser Pilz scheint ein Schwacheparasit zu sein, der in strouch­
artigen Bestiinden der Hainbuche die schwAcheren Stiimmchen zum 
Absterben bringt. 

D an g e a r di e 11 a m 11 c r o • p o r a (Schroet.) Sacc. el Syd. auf 
Athyrium alpestre-Trounstein, Vil. 1945. 

Di a por t he c r a ta e 9 i Fuck. auf Crataegus =vacantha - Wcg­
rand in Schallerbach, VI. 1965. 

D i a p or t h c d u I c am a: r a e Nit. au! Solanum dulcomam - feuch­
les Gebiisch im TrattnachtaL 

Di a:p or the st r um e I la (Fr.) Fuck. auf RibeB rubrum - Garten, 
vn. 1968. 

D I a: p o r t h e v e I a t a (P"rs.) Wint. auf Tilla - Strasse nach Thal­
heim, VI. 1962. 

Di a t r II p e di s ci form i • (Ho!fm.) Fr. auf Fagus - Wald be! 
Pollham, VICT. 1965. 

Di a tr 11 p e stigma (Hollin.) Fr. auf Crataegu, - Wegrand ln 
Enns, vm. 1964. 

Di a tr II p e 11 a q u •Tc in a (Pers.) Nice. auf Quercm - Trattnach­
tal, IX. 1948. 

D i d y m e I l a tr if o l i i (Fudt). Sacc. au! T rifolium pratl!me -
Wi"8e bei S t. Georgcn, VI. 1946. 

Dito pell a di top a (ll'r.) Scbrocl . nu! Alnus - an der Ager, IV. 
1943. 
Dieser Pilz tritt in rucbten slrauchartigen Bestanden h§utig au! 
und sch<>int ein Sdlwiicbeparasil zu sein, der dfo diinneren Seiten­
liste zum Absterben bring!. 

D o t h i de a s am b u c i (Pers.) Fr. auf Sambucm rncemosa -
Krernstal, vm. 1964. 

E c 1' n o <1 f n f • r n a l f s (Kze.) Sacc. auf Quercu.< - Schorlling, VII. 
1953. 

E n do d o th e I la i u n c i (Fr.) Th. el Syd. auf Juncus spec. - Im 
Graben beJ Strass, IX. 1967. 
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Er y • i p he n It Id a (Wallr.J Rabh. au! Paeonia - Garten, vm. 
1970. 

Er 11 • i p h e p o I II g o n i DC. au! Po!ygonum avicul,ne - Damm bei 
Voddabruck, VIlL 1953. 

Er y sip he tort iii s (Wallr.) Fr. auf Cornus sanguinea - Wald­
rand bei Stroheim, IX. 1964. 

Er y • i p h e u m b el I if e r a r u m de By. au! Cltaeroph11llum sp. -
Hecke in Krenglbach, IX. 1964; aut Heracl.e11m spondylium -
Wiese In St. Georgen, vn. 1952. 

Eu t y p"' f I a v o vi res c ens (Hofim.) Sacc. aut Alnus - Wald­
rand bei Waizenki.rchen, VITI. 1964. 

Fen est e II a fen c, tr a I a (B. et Br.) Schroet. aui Salix sp. -
TTaunuier , V!Il. 1959. - au! Ulmus Sp. - bei Weis, X. 1949. 

Fen e • t e Ila u c • t ! ta (Fr.) Saco. auf Ribes rub rum - Garten, ID. 
1954. 

Hypo c re a cit ri n a Pers. auf Nadelwaldboden - bei Weisskir­
cb.en, VIII. 1954. 

Hypo c re a fungi co I a Karst. au! Polyporus sp. - be.i .Nussdorf, 
IX. 1066. 

Hypo:rylon rul>iginosum (Pers.) F r . au! Fagus-St:runk -
Reltergupf, IX. 1956. 

Le pt o s p ha er I a a cut a (Moug. et NesU.) Karst. am Grunde ab­
gestorbener stehender Stengel von Urlica dioica - Wegrand am 
Attersee, IV. 1949. 

Le pt o s p ha e ri a a run din ace a (Sow.) Sacc. auf Phragmites 
- Teiche bel Pan:, vn. 1967. 

Leptosp1i.ae7'ia de7'a&a (B. et Br.) Auersw. auf Senecio Fuchsii 
- Holzschlag bel Eferding, VI. 1964. 

Le pt o s p ha er i a do Ii o Io id e • (Auersw.) Ces. et de Not. auf 
Tanocetum uulgare - Traunuier bei Pucking, VII. 1964. 

l, e pt o • p ha er I a II a Ii or um (Rob.) Nicssl au! Kraut<!tStengel -
Palmsdorf, VI. 1967. 

L" pt o s p ha er la I u n c in a (Auersw.) Sacc. au! Jtm,:us effusu• -
Teichrand bet Schlelssheim, VITI. 1963. 

Le pi o • p h a er i a m a c r o s po r a (Fuck.) Thilin. auf Senecio Fuch­
sii - Wald bci St. Magdalena, IX. 1968. 

L e p t o • p ha e ri a Ni es s I e a n a Rabb. auf Lathyru., silvestris -
Waldrand bei Ebensee, Vil. 1970. 

l.eptosphatria ogilviensis (B. et Br.) Ces. el Not. au! 
Hieracium -Wegrand bei Litzlberg, VI. 1956. 

Lino s po r a cap re a c (DC.) Fuck. Salix caprea, ilberwinterte 
Blatter - Traunul'.er, VU. 1968. 

Mamlania fimbriata (Pers.) Ces. et de Not. au! Carpi,,u., l>e­
tulus - Wald bei Leoncling, IX. 1956. 

Ma• sari a an om i a (Fr.) Petr. au! Robinia - Linz., 1964. 
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Mass a r! a in qui n a"• (Tode) Fr. aul Acer pseudoplatanus -
bei Weis, VU. 1968. 

M i c r o s p h a e r a a s t r a g a l i (DC.) Trev. aul Astragalus gl11cy­
ph11Uos - Waldrand bei St. Florian, VIII. 1967. 

M II co sp h ae r ell a 11 t T opa e Syd. anl Atropa belladonna - obe­
rer lnnbacb bel Kematen, VU. 1953. 

M II cos p ha e Tell a h II per i c i (Auersw.) auf 1-Iypericum l1ir,utum 
und Hypericum perforal1Lm - Katterlohen, VU. 1961. 
Die Konidieolorm dleses Pilzes, Septoria hyperici Desm., isl im 
Spatsommer und Herbst aul lebenden Slattern der Jiyperteum­
Arten sebr hiiufig anzutr effen. 

M II cos p ha ere! la me I att op I ac a (Desm.) au! Geum «rbanum 
- lichter Wald bei Leondlng, IX. 1967. 

My cos p ha ere 11 a pop u !i. (Auersw.) auf Populus nigra - U(er 
der Trattne.cb, Vil. 1959. 

M II cos p ha ere 11 a sept o dis po r a (Sacc.). auf Quercus -
Kirchschlag, Vlll. 1965. 

My cos pa er• 11 a stem mate a (Fr.) au! Vaccinlnium vitis idaca­
- sandige WaldstelJe im Trattnachtal, IX. 1963. 

Mycosphae r e Il a vaccinii (Cooke) au.tl Vaccinium m11rtUus 
Walder bei Attnang-Puchheim, IX. 1955. 

Nit sch k i a cup u tar ia (Pers.) Karst aut Prunus splnosa -
Ackerr and bei Vocklabruck, VII. 1948; au! Ulmus - Weis, vn. 
1968. Der Pilz kommt o!t vor am Stroma von Tubercularia oder 
Nec,ria-. 

Nummularia Btdliardi Tul. au! Fagus - Koglborg, rx, 1951. 
Nu mm"! a Ti a disc re ta (6chw.) Tul. auf SMbu.s aucuparia -

Vocklrunarkt, VII. 1968. 
Ophiobolus acumin. a tus (Sow.J Duby aul CiTsium oleraceum 

- Abtsdorf, VU. 1970. 
Op hi ob o ! us ten e It u • (Auers.) Wint. auI Stachys officlnali1 -

Acker bei SL Florian, VII[. 1955. 
Pa T a d ! d y me l la to s ta (B. et. Br.) Petr. au! Epilobium angusii­

folium - Wald bei Welsskirchen, VII. 1965. Form mit stark rc­
duziertem Klypeus. 

Phy I lac tin la gu t ta ta (Wallr. et Fr.) U,v. au! Cory/lu.s - Gar­
ten, IX. 1953. 

Plat II ch o • a u Im I (Schlcicb) Petr. auf utmu.s - Weis, IX. 1947. 
Tritt am h3.u!.igsten auf slraucharLigen ExempJar.en der Ulme auf , 
die Casl zu 1001/, be.Callen wcrdcb; wird ober crsl aul den tiberwin­
terten Blaltern im Fru.hjahr rcll.. 

P I a t y s t o mum co m 1' r e ., •um (Pers.) Tu!. aul Sali:r purpurca 
- Traunufer, VIII. 1959. 

P t e o s p o r a s c r II p h u lad a e (Desm.) v. Rohn. au.I Krautersten­
geln - bei Nussdorf, VU. 1964. 
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Pring she i mi a. • e p Inc o I a (Fr.) v. Hohn. auf Sali.:i: "P· - unte­
res Kremstal, VU. 1967. 

Pro&thecium e lllpso,porum Frs. auf Carpinus - Wald bci 
Frankcnmarkt, VI. 1947. 

P s eudo v a I s a la n ci form i s (Fr .) Ces. et de Not. auf Becu!a 
sp. - Lenzing, VII. 1949. 

Qua t • r" a Ti a q "a t e r " a ta (Pers.) Schroet. au.£ Fagu.s -
Rcitcrgupf am Attersee, VII. 1963. 

Ro s e 11 i ni a the I en a (Fr.) Rabb. auf Tilia - Vijcklamarkt, XI. 
1947. 

Sp ha e r o t e ca hum u Ii (DC.) Burr auf Hum1Llus - Traunufcr, 
IX. 1966. 

Sp ha er o t he ca J u I i g i n e a (Schlecht.) Poll. au! Cal.endu!a ofji­
cinalis - Garten, VI. l 948. 

Sp or or mi a am big " a Niess! auf Hlrschkot - Wald bei MQnd­
see, Vil. 1953. 

T h !/ rid aria inc ru •Ian s Sacc. au! l!fOTus nigra - Linz, IL 1948. 
V 11 Ls a c e .,. a t op h o,. 11 Tul. aut Comus sanguinea - Donauauen 

bei Eferding, VIII. 1967. 
V a ! • a g e rm an i ca Nit. auf SaliJ; &p. - Donauauen bei Efording, 

VIIL 1967. 
Va! s a K" n z e I Fr. auf Abie• peclinala - Attnang-Puchheim, 

VII. 1965. 
Va I I a p u •tu lat a Auersw. auf Fagua - Kronberg am Attersee, 

IX. 1954. 
Va! s a ! • a 1u I u c ens (de Nol.) Ces. et de Nol. auf Sali.:i: sp. Ager, 

LT. 1947. 
Venturia mac u !if o r mis (Desu,.) Wint. auf Epilobium hirsu­

tum - Graben in Vilcklabruck, VI. 1946. 
V e n tu ri a rum i ci s (Desm.) Wint. auf Rume:r sp. - Acker bei 

St. Georgen, VI. 1954. 
Lop l>o d erm i um bra c hypo dii Hill. auf Brachypodium pin· 

natum - Holtschlag bci Vocldamarkt, IV. 1947. 
A 1 e u r i a aura n ti a (Mull.) Fuck. auf sandigem Waldbvclen bel 

Gmundcn, VI. 1946. 
A, c o b o l u • i m m • r s u • Pers. mit 
A s co b o I us s t e r co rca i us (Pers.) SchroeL auf Kuhmist -

St. Georgen, Vll. 1956. 
A• cop ha nu• I act e us Cke et Phull. auf Kuhmist - Eisenpalms­

dor(, vrr. 1968. 
CalloTia fu s arioides (Berk.) Fr. auf Urtie<> dioica - Wald­

rand beJ Steinbach, VU. 1952. 
Cocco m !/ c e • corona tu• (Schum.) de Not.. auf Fagus silvaUca 

- Puchbcrg bci Weis, Vlll. 1962. 
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DI sci n a v en o s a Pers. Laubwaldboden - Hohenbrunn bei St. Flo­
rian, VII. 1958. 

D u r e 11 a c o n 11 l v en 1 (Fr.) Rehm auf Ligustmm uulgare - Kam­
mer, IX. 1967. 

Fa brae a ran u n cu Ii (Fr.) Karst auf Ranunculus repens -
Waldrand bei Frankenmarkt, Vlll. 1958. 

Fa b r a e a R o u • • e a u a n a Sacc. et Bomm aut Caltha palu,tril 
-Teiche bei Gallspach, VIl. 1967. 

He t v e 11 a c r Is pa (Scop.) Fr. Wa!drand Im TraUnachtal, VIII. 1954. 

H elvella lacunosa Alz Woldrand bei Steyregg, IX. 1957. 

Heter o s p ha e Ti a pate Ila rrooe) Grev. au! Krauterstengel 
- Wegrand bei Voklabrudt, VIII. 1953. 

Hy st" rope zl z a pet i o I a r h (A. et S.) Rabh. auf Acer - bei 
Weis, V. 1947. 

La ch n II m n i d u I u s (Schm. e t Kze.) Karst. auf Polygonatum offi­
cinale - bei Leond.ing, IX. 1965. 

Leo ri a g e I at in o s a Hill. Nadelwaldboden bel Schleissheim VII[. 
1958. 

Mi tr u I a p ha 11 o i des (Bull.) Chev. Nadelwald bei Steyregg, VIll. 
1961. 

Morch e 11 a conic a Pers. Gebiischrand bei Steyregg, V. 1961. 
Morch c 11 a e •cu I en ta (L.) Pers., bel Steyregg V. 1961. 
O c e 11 aria o c e I I a t a (Pers.) Schroot. auf Salix - unteres Krems­

tal, IX. 1954. 
O ti d ca I e po r in a (Batsch) Fuck. Nadelwaldboden bei St. Florian, 

VIll. 1957 
Piro tt a e a v en e ta Sacc. et Speg. auf Scnecio Fuchsi - Holz­

schlag be! Waizenk.irchen, VIT. 1960. 
Py Teno p e z i z a g a Iii- v er i (Karst.) Sacc. au! Galium verum 

- trockene Wiese bei Ascbacb, VI. 1962. 
Pyre nope z i z a p I ant a pi" is Fuck. auf absterbenden Bliittem 

von Plan1ago lanceolata - Wegl'and zum Attetsee, X . 1949. 
Py r e " op e z i z a r u bi (Fr.) Rerun auf Rubus idaeus - Galls­

pach, VITI. 1965. 
R h i z In a i n f I a I a (Schaefl.) KaTSt. Nadelwaldboden bei St. Flo­

rian, vm. 1958. 
T11mpanis aucupariae (Fr.) Wallrot Sorbus aueuparia -

Vocklabruck, VI. 1946. 
1' y mp an is Li g u, t T i. Tul. auf Ligu1trum vulgare - Sch.Ortting, 

IX. 1963. 
Ve r pa b oh em i ca (Krombh.) Schroet. in Gebilscben bel Traun, 

v. 1954. 
X y I a Ti a po I y m or p ha (Pers.) Grev. aul Fagus.£tru.nk - Kogl­

berg, V. 1949. 
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Act l none ma ,. o • a c (Lib.) F r. auf Rosa cult. - Garten, vm, 
1968. 

A • co ch 11 ta Vo d a k ii Bub. a uf Hepatica triloba - Wald bei 
Vodclamarkt, VIII. 1958. 

A• t er om a ti Ii a c Rud. au! Tilia platyphylla - Trat tIJac:btal, 
x. 1953. 
Die zugc.hlirige Schlauc:bform Didymosphaeria Petrakiana Sacc. 
erscb.eiot im Fr!lbjahr auf den iiberwlnterlen Blattern. 

A • t e r o me 11 a a e •cu I i co I a (Sacc.) Petrak auf Acsculus hippo­
costanum - Vocklamarkt, Vill. 1952. 

A 60 er om e 11 a o s t e o s po r a (Sacc.) Petrak auf Populm - Park 
in Schallerbac:b, X 1958. 

A • t • r om e 11 a p e t a s i ti di• Petr. auf Petasires ofJicinaH, -
oberer Ionbach, X. 1958. 

Bo tr 11 o d i p ! o d i a f r a :r in i (Lib.) Sacc. auf Lfgmtrum - Schal­
lerbach, X. 1958. 

B o tr II o d i p ! o di a hypo de,. mi a (Fuck.) Petrak auf Ulmu, -
Weis, V. 1952. 

B o tr 11 o • p h a e r o st r o ma v is ci (Soom.) Petrak auf Viscum o!­
bum - Sc:borlling, vm. 1967. 

Coni o t hyriu m he 11 e b o ri Cooke et Massee auf Hel!eborus 
niger - Waldesrand bei Kogl, VII. 1967. 

Cam a r o •po Tiu m ! ab urn i (West.) Sacc. auf Cytisus laburnum 
- Garten, II. 1954. 

C am a ,.. o 8 po r i um q u a t e T n a tum (Ha.zsL) Sacc. auf Lycium 
barbarum - Mondsee, Hecken au! Felsen, Vlli. 1952. 

Cam a r o,po riu m r o bini o e (Westend.) Sacc. au! Robinia sp. -
Weis, V. 1949. 

Ch e i I a,. I o u r t i c a e Lib. au! Ur tica dfoica - Attersee, VII. 1964. 
C II t o p h o ma p • u i n o • a (Fr.) v. Hijhn. auf Ligustrum vulga,e -

Wildenhag, VI. 1952. 
C II t o s po r a c hr 11 • o • p e Tm a (Pers.) Fr. Popu!us sp. - Bac:b­

rand in Galhpach, vur. 1958. 
C 11 t o s po r a c hr y s o • p e rm a (Pers.) Fr. auf Populus tremu!a -

Enns, VUl. 1967. 
Did y mo• po r in a acer is (Lib.) v. Hohn. au! Acer campestre -

Waldesrand bei Gmunden, oicht selten, Vill. 1952. 
D ip l c> di c> er a I<> e g i Westend. auf Cratraegus - Waldesrand bei 

Wildenhag, vn. 1967. 
Dip Lodi a ma mi 1- l.o n a Fr. auf Cornu.s Banguinea. - Hecken in 

den Traun-Aue.n, !X. 1954. 
Dip Io d i a ,. ham n i Jaap. auf Rhomnus cathartica - busch.iger 

Hugel im Kremstal bel Kematen, VITI. 1968. 
Dip Io di a , u b i Fr. auf Rubus plicatm - W~ldor im Trattnachtal, 

VIL 1958. 
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D i p lo din a g a Iii Nlessl. au[ Ga!ium moUugo - Wiese bei Ebels­
berg, VII. 1962. 

Disc ell a carbon ace a (Fr.) B. et Br. - au! Salix - Traun bel 
Marchtrenk, Vil. 1968. 

D ls cos i a art o c r e as (Tode) Fr. auf Corvlus avella,"' - Wald­
rand am Kronberg, VII. 1954. - auf Qu.ercus - Buchberg bei Wets, 
VIL 1963. 
Dleser, durch die charakterlstischen Sporen sehr ausgezelchnete und 
Jeicht kenntliclu, Pilz ist im Spiitsommer und Herbst aui den ilber­
winterten Blattern von versciliedeuen Laubbiiumen nicht selten 
anzutreUen. 

D i• c td l n a Nees ii (Cda.) v. Hohn. auf Alnus glutmosa - am obe­
rcn lonbach. 

En dome la neon ium p ini (Cdn.) PetT. auf Abie• pectinata -
Neuhofen an der Krems, VII. 1965. 

~· u ck e I i a r i b i • Bonord. auf RibeB rubrum - Garten, lX. 1953. 
Gelatlnosporium pinastri (Moug.) v . Hohn. au! Abi.<s -

Parz, VII. 1956. 
G 1 o co• po rid i e It a v aria b ii ls (Laub.) Nannf. auf Ribes gros­

sularia - Gar ten, Vlll. 1953. 
Gloeosporidium a l neum (Lev.) v. Hohn. auf Ainu• glutinosa 

- Traun be! Wei.sskirclien, IX. 1965. 
Hy a Io c er a• h yper i c in um (Desm.) Sacc. au! Hypericum perfo­

ratum - Ortschaft Attersee, VII. 1965. 
Lib• rte 11 a par v a Fnutr. et Lamb. auf Carpinus - Wald bel 

Thalheim, VII. 1957. 
L i b er t e 11 a fa gin e a Desm. au!. Fagua silvatica - Strasse be! 

Vocklabruck, V. 1945. 
Mar• son in a Ca• tag n e I (Desm. et Mont.) P. Magn. au! Popu,­

lus alba - Donau-Auen bei Linz, IX. 1965. 
Mar S$ on in a pot en HI! a e (Desm.) P. Magnus au! Potentilla 

anserina - Feldweg bel Haid, VIII. 1954. 
Me I an con I um Des ma z i e Ti (Berk. et Br.) Sacc. auf Tilia-Rinde 

- Nussdorl a. A, VII. 1959. 
Me I an co nium jug I an din um Kunze au! Juglan, - Garten, 

VI. 1953. 
Me I a• mi a a c e r I n a Lev. auf Acer p•eudoplatanu• - Schaller­

bach IX. 1964; au! Acer platunoid<!s - Wald bel Enns, VTil. 1964. 
Mon o s ti c h e 11 a Ro b erg e i (Desm.) v. Hohn auf Carpinus be­

tulus - Wald bei Steyregg, VIII. 1966. 
Auf strauchartigen Halnbuchen sehr hliufig. 

My .:i: o Ju sic o cc um corn i (Allesch.) Petr. au! Cornus sangul­
nea - Hecken be.i Gallneuk.irchen, vm. 1965. 

Phom a ~y phi co I a Oudcm. auf Typha angustifolia - Waldsumpf 
be.i Parz. 1958. 
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Phom o 'P s ii a chi!! ea e (Sacc.) Trav. auf Tanacetum vu!gare 
- Traun-Auen bei Pucking, Vll. 1963. 

Ph o m o 'Pa is p s e u d a ca c i a e (Sacc.) v. Hohn. auf Robinia pseu­
dacacia -Linz, Vlll. 1967. 

Pho mo p • is p tt ta t o r (Sacc.} Traverso auf PoJ)ttlu• nig,a -
Trnun-Auen, VII. 1954. 

Phom op d s s p iT a e in a (B. et Br .) v. Hohn. au! Filipendula tt!­
maria - Wald an der Bahn bei Frankenmarkt, VI. 1966. 

Ph r a g m o tr i c hum c h. a i ! ! e ti i Kz. auf Zapf en von Picea ex­
celsa - St.. Florian, VII. 1952. 

Ph 11 I! o st i ct a a qui! e g i co! a Brun. au ! Aquilegia cul t. -
Garten In Gallspach, vn. 1964. 

P h.11 L lo 3t i ct in a c r u c n ta (Fr.) Petr. et Syd. au! Po!ygonatum 
sp. - bel Weis, VU. 1962. 

Phy!! o st i ct in a s p ha er op• idea (E. et E.J Pet.r. nuf Aescu­
lus hippocasuinum - Vocklabruck, VII. 1948. 

P I e n o d o m us a c u t tt • (Fuck) Bub. auf Urtica dioica - Ebelsberg, 
VIU. 1965. 

P ! e u r o c !J I o s po r a v e s ti ta Petrak aut Ribes rubrum - Gar­
ten in A ttersee, VII. 1949. 

Prost hem itt m be tu !inu m Kze auf Betula-Zwelgen - Vockla­
bruck, vn. 1946. 

R h ab do •po r a g a I e o p s i dis Allesch. auf Galeopsis spec. -
Getreide!eld bel Schorlling, vm. 1969. 

Sa,. cop ho ma Mir i be l ii (Fr.) v. Hi:ihn. auf Btaus xcmpewirens 
- Pnrkanlagc in Weis, Xl. 1947. 

Se I, i z o t h v r eL I a q u c r c in a (Lib.) Thiim. au! Quercus robur 
- St. Valentin, vn. 1955. 

Sept om 1J:,: a a e ,cu Ii (Cda.) Petr. a uf AesctLlus hippocastanttm -
Vocklamarkt, Ill. 1947. 

Sep t o d a ace Tis (Lib.) B. et Br. auf Acer p,eudoplatanus -
Kremsmi.inster, IX, 1964. 

S e p to r i a ca Ti c I c o l a Sacc. auf Care,: pilosa - Walder bei 
Schleissheim, VII. 1953. 

Sept or i a ch c Ii don ii (Lib.) Desm. Ch.elidonium ma;us - Wald­
riinde.r gegen Frankenburg, IX. 1957. 

St p t or I a l 11 • i mac h i a e Westend, auf Lysimad,ia vulgaris 
feuchter Waldrand im Trattnachta.l, X. 1966. 

Sept o r i a pod a g r a r ia c Lasch au! Aegopodium podagraria 
feuchle, schattlge StcUe bci Kammer, X. 1949. 

S e p to r i a p o p u l I Desm. aw Populus nigra - Uler dcr Traun 
bel Haid, Vlll, 1967. 

S e p t o TI a r i b is Desm. nuf Ribu nigrum - Garten, Vlll. 1943. 
Sept o d a r tt b I West. au! Rubus idaeus - Holzscbliige auf der 

Grossalm b<,im Attersee, IX. 1949. 
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Sept or i 11 st" ch 11 dis Rob. aut Stach11• nlvatic11 - sumpfige 
Waldstelle bei Picbling, vm. 1965. 

S e p to d 11 "iT g a u r e a e (Lib.) Desm. aul Solidago ennndenris -
Garten in Attersee, X. 1947. 

Sept o Ti a x y Io st ei Sacc. et Winl au.I Lonlce,-n :rylosteum -
Waldrand bei Kogl, VIII. 1959. 

Sir o coccus st rob iii nus Preuss. auf Picea-Zap!en - Tratt­
nachtal, VII. 1965. 

S I e g "n o s po r i um o v n t t1 m (Pers.) Keiss!. auf ge!lillten Acer­
SUi.rnmen - Wald Im unteren Kremstal. VI. 1949. 

Alter n aria sol n n i (Ell. et MaM..) Sor. auJ Solanum tubero:um 
- Acker bei Gallspach, VIII. 1963. 
In manchen Jnhren slnd die Karloffelstauden zu last 1001/ , be­
fallen von diesem Pilz, der die Bliittcr l'rilhzeltig absterben liisst. 

Ce r co • po r a pa Ti dis Eriks. aul Pari• quadrifolia - Wald am 
Buchberg am Attersee, vm, 1952. 

Ce r c o s po r n con co rs (Casp.) Fresen. aul Solanum tuberosum 
- Felder bel St. Georgen i. A. 

H e t e ,. o s p o r i u m g T a c i l e Sacc. auf IN gennanica - Garten 
bei Nussdorf, XII. 1949. 
Der Pilz bringt die Bllitter friilu.eit.ig ZUln Absterben und schwiicht 
die befallene Pflanze beachllich. 

H 11 menu la c i Li 11 t n Fr. auf Urticn dioicn - Oberwang, VIIT. 1968, 
Ma C1' o sp o,- i u.,n clad asp or ioi des Desm.. au1 Amarantlms 

retroflexus - Bahndamm bei Vocklamarkt, vm. 1957. 
Micro• tr om a jug 111 n d ia (B~r.) Sacc. aul JugLans - Garten, 

VIII. 1952. 
O id; um e v on 1J mi - ; a p on i ca. e (Arc.) Sa.cc. auf Evonymu:r ;a.­

ponica - Garten, IX. 1949. 
Oidium queroinum Tbo.m. auf Quercus ,.-obur -Wald im unt.e­

ren Kremstal, IX. 1964. 
O vu I a Tic, e1 • p e ri fa l il Sacc. aul Symphytum officinale - Bach 

in Neuhofen an der Krems, VII. 1953. 
O vu t ,ir t c, de u at a (Fuck.) Sacc. aul Lathyrus •ilt>estris - Wald­

rand am Reitergupf, IX. 1957. 
O uulori 11 haplospora (Speg.) P. Magn. aul A!chemllla uulgnris 

- Wiese bei Strass i A., VIl. 1967. 
0 "u la r i a o b l i qua (Cooke) Dud. auf Rume.r sp. - Felder bei 

Thalham, IX. 1949. 
Pa• s a Io r a de pres• 11 (Berk. et Br.) v. Hohn. au! Angelicn sil­

ve, tris - feuchter Holzschlag bei Oberwang, VIL 1948. 
Pe rico nia pycnospoTll Fres. auf UTti.ca dio1Ca - Kremsmiln­

ster, VI. 1962. 
P e., ta l o z • i a fun ere a Desm. au! Thuj11 cult. - Wels, VI1. 1968. 
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Papul1tria sphaerosperma (Pers.) v. Hohn. au.f Phragmites 
- Teich bei Schleissheirn, VI. 1968. 

Ramu I aria a; u g a e (Niess!) Sacc. au! A;uga genevensis - feuch­
lcr Weldrand bei Marchtrenk, vm. 1952. 

Ramu la r i a ca Ice a (Desm.) Ces. euf Glechoma hederacea -
!euchte Gebilschstelle em Wegrand bei Schleissbeim, TX, 1964. 

Ram u l a Ti a k n au t i a e Mass. auf Knautia. arvensis - Berghang 
em Attersee, VII. 1949. 

Ra rn u 1 aria cup u 1 a Ti a e Passer. aul Inulci conyza - sonnigcr, 
busclllger Hilgel im Trattnachtal, VII. 1959. 

Ra mu la r i a c II Ii n d r o ides Sacc. auf Pulmonaria officinalis -
Kremstal, VII . 1955. 

Ramu I aria ge ra ,ii i-p ha e e (Mass.) P. Magn. auf Geranium 
phaeum - Bachrand bei Traunkirchen, Vlll. 1945. 

Ra mu l a r i a l a c t e a (Desm.) auf Viola odorata - Auwald bei 
St. Georgen L A., VI. 1951. 

Ra ttl- u I a r i a L a p s an a e (Desm.) Sacc. au! Lapsana communis -
Weg nach Vodtlabruck, IX. 1949. 

Ramu la Ti a mac u I a Ti• (Schroel.) Sac<:. et Syd. au! Chenopo· 
dium bonus henricus - Wegrand in St. Georgen, VITI. 1968. 

Ramu la Ti a prim u, a. e Thiim. aul PT'im.ula auricula - Garten, 
VI. 1957. 

Ra mu I a r i a r he i Alleseh. auf Rheum rhaponticum - Garten, 
vrr. 1962. 

R a m u I a r i a s am b u c i n a Sacc. aut Sambucus ebulus - an der 
Bahn nach Frankenmarkt, VIII. 1952. 

R 4 m u la T i a ta Ta :tac i Karst. auf Tar«.Z"acum. officinale - Wiese 
bei Scharten, IX. 1970. 

Ramu la r i a u T tic a e Ces. auf Urtica dioica - Wald bei Wilden­
hag, IX. 1947. 

Ram u la r i a v a Ti ab iii s Fuck. au! Verba,cum thapsus - Holz­
schUlge bei Mondsee, IX. 1948. 

Ver"' ! cu I ar i a t Tic he 11 a Fr. auf Redera - Wald bei Galls­
pach, VII. 1965. 
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Dakteriozonotisehe Untcrsnehungcn a.n einem 
oligotrophen Biotop 

Von Karl Wilhelm Ku ch a r (Wien) 

Makrophytenbestande haben ein.igen Au.ssagewert ffir die okologi­
sche Situation eines Standortes. Sle sind Ausdruck der edapblschen und 
hydrologisch.en Standor tsfaktoren, kennzelchnen geologlsche Lage und 
Wa.sserchemismus, sind Haftsubs.trat ftlr Epiblonten, greilen in den 
Sauerstofi-. Kohlensiiure- und Kalkhausbalt da Gewbsers ein, uben 
auch sonst Einfluss au! den Wasserche.mismus und Uefem zudem a.ls 
wesentliche. Urproduzenten organiscber Stofte die wichtigste Grund­
lage (Or clie bakteriozonotiscbe Pragung. Zwar spielen in dieser Hin­
sicbt ouch andere Fa k toren mlt, docb isl, z. B. die Temperatur-Ampli­
tude der Bakterlen meistens ziemlich gross und trltt somit zurilck, und 
was mlt in erster Llnle in GefUge und Struktur der Bakl.erlengesellscbaf­
ten bestimmend eingreift, slnd eben die von Makrophyten herruhrenden 
Stoffe, die Trophlne, in Cein nuancierten, anders nicht oder kaum crfass­
baren Absrufungen. 

Bakterniozosen sind somit sichtbarer Ausdruck der trophischen 
Gegebenhelten, und ich scl:tllesse dlese Un\ersuchung anderen an, die 
eben!alls den E lnfluss von Cc,l!itTicJie-Trophinen auf die Bakteriozono­
sen rum Gegenstand halt.en (Kuch a r 1971 a, 1971 b). 

Der untersuchte Ca!!itriche-Biotop llegt in Oberosterrcich, in der 
Nl!he des Alters...,, hat quadratisch.e Gestalt, die Wasserfliiche A nimmt 
74 m• ein, Hohe des Wa=piegels T isl 40 cm, das Wasservolumen V 
betrilgt 30 m• und der Biotop-Quotlent AIT hat den Wert 1,9. Da dieser 
Quotient Uber 1,6 liegt, bezeic::bne ic::b das Gcwiisser a.ls okologisdt flach, 
und, wie sonst auch In solc::ben Fallen, !st das Wasser saucrstoffrelc::b, 
unabhangig von der Bakterieruahl. Der B!otop ist seichter als 50 cm, 
und in solchen Ffillen dart man nach meinen Erfahrungen cine indlrekte 
Schic::btung des Saucrstoffgehaltes erwarten, also in Bodenniihe einen 
hoheren Gehalt als an der Oberflachc; rnit den Bakterienzah!en isl es 
gerade umgekehrl, die obercn Wasserschlchten slnd d ie baktericn­
reichern. Die Temparatur des Wa.sse.rs erreicbt auch in hcissen Sommcrn 
18° C nicht, es handelt sich also um einen kuhlen Stander!; so hat z. B. 
bei 24°· C Lufttemperatur das Wasser an der Oberfliiche 16,6° C, am 
Boden 15,5° C gehabt. Limnokre.nen slnd wahrscheinlich, abet nicht 
erkennbar, von Stromungen liisst sich nichls feslslellen. Den Chemis­
mus deuten folgende Zahlen an: 
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pH-Wert 
Alkalinitat 
Ka.rbonatbiirte 
Sauerstoff der oberen Schichten 
Sauerstotf ln Bodenn:ibe 
Schwetelwasserstoff 
Ammoniak 
Nitrite 
Nitrate 
Phosphate 
Eisen 

6,9 
2,1 mva!/1 
s,9° dH 
9,0 mg/I 
9,8 mg/1 
nicht nachwelsbar 
nicht nachwelsbor 
nicht nnchweisba.r 
0,1 mg/1 
0,07 mg/I 
nicht nachweisbar 

Der Boden !st lehmig-sandig, leicht bedeckt mit belier Gyttja. 
Kennzcichne11d !st Callitrich.e In lichten Bestanden mit Ulothri.r; mil 
der ollgo- bis mesosaproben Chaetophoralen D..aparnaldia, die rekh­
vcrzweigten lateralen Zweige ganz in Schleim gehOJJt; und der ver­
zweigten OedogonlaJen Butbochaete mil basal aufgetriebenen End­
borsten. Gutropoden dJeses Blotops sind Llmnua und Planorbi.,. 
Kennzelchnend sind au!lallend vlele Insek tenlarven, nam.enUlch linden 
sich viele Triodi.opterengehluse aus vegetabilen Frogmenten von Limno­
philu.s, spiralig gebaute Kocher von Phryganea und gebogene Gehause 
aus Sandkllrnern und Pflanzenresten von Leptoccrus. Weniger zahlrelcb 
sind Ephemeriden wie Baetis und, ziemlich rar, Cloiion im Plcy\al. An­
sonsten gibt es Chironomiden-Larven, Rhynchoten und Odonaten-Lar­
ven. D,e Cladozeren sind artenmassig seh.r dOrftig, vor aUem !ehlen die 
euplanlctischen Daplmiden, n u r im PhytaJ kommt Slmocephalus vor; 
m dicser Lcbesgemein!ichaft finden sich auch die ChydoridenCh.yd<>rus 
nod Alona; planktJsch im f,,eien Pelagial Bosmina. Copepoden sind 
artenmassig weit starker ausgebildet, zicmlich hiiu!ig ist Acanthocy­
clops vernalis, ebenso Diaptomiden. Rotatorien slnd gar nlcht so selten 
im Plankton, hauptsiicb.lich handel t es slch um Keratella (Anuraea} 
cocl,lea,it und Asptanchna, seJtener um Notllolca. Ansonsten gibt es 
bentbische Nematoden und Oligochaeten vom Typus Stylaria mit scharf 
abgesetztem Tentakel, im Phytal. 

An Cilintcn slnd nachweisbar die oligotrophen Form.en Prorodo,i, 
holotrich, elltpsoidisch, mi t S tlibcbenapparat; das peritriche Jangge­
stredcte Ophrydium mit Zoochlorellen, in GallertkJumpen im Phyla!; 
ebcndort dlls birnenlormigi,, hcterotriche Strombilidium. An Cyano­
phycecn eind nur hormogonale Formen nachwelsbar. Microcoleu., mit 
schleimlgcn Sdleiden, die mehrere Tricliome u.mschl.iessen und dessen 
blaugrGne Lager die Hydrophyten stellenweise Uberzieben: Nostoc uer­
ruco,um, dessen Fiiden mil dicken Scheiden und kugeligen Heterocysten 
vereinigt sind zu balbkugeligen, festsitzendcn, schwarzgrO.nen Lagern; 
Phormidium. inundatum, oligosaprob, mit Trichomen, die am Ende ver­
jilngt und verklcbt sind nut dilnnen verschleimten Scheiden und bltiu· 
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liche Lager auf d.em Boden bilden. Euglenalen fehlen, dafur bieten sich 
in einiger Auswahl Peridineen, so das ungepanzerte Gymnodinium und 
die gepanzerten Pertdin.ium und CBTatium hirudinella . Oberdies kornmt 
die Prolomonadine Displosiga socialis, mlt zwei plasmatlscben Trichter­
kr:agen, epibiontisch auf Diatomeen vor. 

Volvocalen siQ.d nicht nachweisba.r, dafilr treten drei Chlorococca­
len au1: Hydrociictyon )les:a sich nachw..isen als freischwunmendes 
Netztragment; Dictyosphaerium pulchellum, ein Ublqulsl., der auch in 
starker belasteten Gewiissern vorkomm.t ebenso wie in kalkarmen oli­
gotrophen, und den ich wiederholt selbst in ·sauren dyst rophen Torf­
gewassern !m Gebiet gefunden habe; Botryococcu.< brauni findet sich in 
einem stillen Uferwlnkel an der Wasseroberfliiche, in traublg-kugeligen, 
6lhaltigen Z6nobien mlt ineinandergeschachtellen Gallertlrlchlern. Die 
Desmidiaceen sind artenreicher, darunter zwei Closterium-Arten, eines 
davon wohl Cl. lineatum, terner zwei C()$ffl(lrium-Arten, elnes davon 
tst Cosma.rium punctulatum, und Vertreter der Gattung Micra.ste-rias. 

An Xanthophyceen ist nachweJsbar dle Miachococcale Ophiocytfom 
mit langgestreckten Zylinderzellen, ausserdem Tribonema Ulld Vau­
cheria (wohl de Baryana). Die Chrysophyceen sind vertreten durch 
einige Plru.ikter: MaUomonas, eingesdtlossen In einer Hillie mil Kiesel­
schuppcn, gilt aJs oligossprob; Dinobryon, mtt dilnnen, farblosen Zel­
lulosegehausen; Ch,.ysococcus? .mit dick.em, van Eisenelnlagerungen 
brliunlichem Gehiiuse; Chromulma, oligotroph, aber auch vo.n P-meso­
ssproben Standor ten her bekannt. Die Diatomeen sind ziemlich arten­
reich, darunler die zentrische Cyc!otel!a, die araphidcn Tabe!!ar la und 
Meridion; von Btraphidlneen treten ziemllch zahlN>ich Pinnularia, Na­
vtcu!a-Arten und Cymbella cesatl auL 

DI<> Bakterienuhlen bewegen slch in dCll"n1gcn Grenzen, in den 
oberfllichcnnahen SchJchJ;en s!nd es rund 1750/ml, in bodenn.ah<>n Scb.lch­
ten s ind es mehr, 2600. Die grossten Zellzahlen hat Pseudomonas lim­
nophilc> auizuwei.sen, 30'/o der gesamten Keimzahl entfallen auf dieses 
Bakterium. Daran schliesst sic:h mit einigem Abstand eine zweite 
Pseudomonas-Art, P•. chloropha""4, mil 21°/,. Dann folgen mlt je 15°/, 
eine weitere Pseudomona~-Art, Ps. pestat, und Vibrio kr.es:eri. Nun 
folgen die Nichtpseudomonaden Achromobacte,- ubiquitum mit 14'/o und, 
mlt grossem Abstand, Aerobacter aerogenes 1 •t,. Diese Arten bestreitcn 
fast die gesamte Ausbeute, andere zeigen sich nur sporadisch ouf de:n 
Platten, vor allem sind es die beiden Sporenbildncr Bacillus mega­
tcrium und Bae. mycoides. 

bie vertikale Verteilung ist verschleden bei den einze1ne.n Arlen. 
P&eudomona.s limnophila. und P.s. pest.ai bevorzugen tiefere Regionen, 
Vibrio kre88eri I.st in den oberfUichennahen Schlchten starker ange­
reichert, und die anderen Arten sind ziemlich mit gleicher Abundanz 
in aUen Sch.ichten anzutre.ffen. Ole wicbJ.igsten, b ier interessierenden 
Merkmale der ange!ilhrten Arten sind folg=de: 
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Pseudomonar limnophila Kuch, Nicbtfluo.reszierender Verfiilssiger; 
lndol- und Scbwetelwasserstottblldung fehlen, Scbwache Nitratreduk­
tion zu Nitrit, Glw:ose wird stark gesliuer\. 

Pseudomonas chloTophaena Mig. Die isolierten Stiimme iluores­
zicren und verflUsslgen Gelatine; weitere Angaben il~r biochernische 
Umsetzungen lehlen in Migula's Artbesc:hreibung. Meine Untersuchun­
gen ergaben: wedei· Indol- noch 5chwelelwassersto!!blldung, Voges­
Proskauer negativ, Denitrifikalion von Nitratbouillon bis zur Gasbil­
dung, starke Sliuerung von Glucose und Saccharose, schwache Siiuerung 
von Lactose. 

PseudomoMS pe,tai Kuch. Schwacher Fluoreszent mit :rascher Ge­
latineverflilsigung und leichter Agarve:rliirbung. Weder Indol noch 
Schwefelwasserstofl. Negative Vogea-Proskauer- und Methylrotreak­
Llon. Keinc NitratredukLlon. Scbwad,c Sauenrng der Glucose. 

Vibrio k«sseTI Kuch. Ausserst langsame Verfliissigung, kein Indol, 
kein Schwefcl waserstofl, keine Nitratreduktion. Alkali.si.erung von Glu­
cose-, Lactose- und Saccharose-Bouillon. 

Achromobacter ubiquitum (Jord.) Berg. et a l. Nichtverfliissiger, 
kein Indol, kein SchwefelwasserstoU. Rasche Nitritbildung. Starke 
Siiurebildung. 

Aerobacter aerogene• (Kruse) Beljerinck. Unbegeisselte Stamme, 
keine Gelatineveril!isslgung. Die isollerten Stiimme bilden kein IndoL 
Kein &:hwefelwasserstoff. Nitrlt aus Nitrat. Aus Zuckern entstehen 
Siiure und Gas. 

Die Arten mit gr5sserer A bundanz !assen slcb in zwei Gruppen 
gliedern, In Pseudomonaden und Nichtpseudomonaden. Die Pseudomo­
naden slnd dun:h zwei Gattungen ve.rtret.en, die Gattu.ng Pseudo,nonas 
und die Gattung Vibrio. Die erste Gattung umtasst drei Arlen, Ps. lim­
nopllila, Ps. chlo,opl,aena und Ps. pe,tai. Den HauptteU von dieser 
Gattung tr~gt der NichUluoreszent Ps. Umnopllila, der rnlt 30t/o nahezu 
eln Drittel der Gesamtkeimzahl steUt. Die beiden anderen Pseudo­
monas-Arten sind Fluoreszenten, P,. chlorophaena 21 °/, und Ps.pestai 
15'/,, von dcnen zwar keine die Abu.ndanz von Ps.limnoph.ila erreicht, 
zusammen aber tiberstelgt die Zellenzahl der Fluoreszenten die Zellzahl 
von P,. limnophila, sle bestrelten rnlt 36'/t mebr als ein Drl\tel der Ge­
samtkelmzahl Rechnet man die Anteile der Psettdomonas-Arten zu­
sammen, so st.ellt sich heraus, da die Gattung Pseudomona, allein 66'/o, 
also zwel Drittel der Gesamtkeirozahl stellt. Die zwelle Pseudomo­
naden~GatLung. Vibrio, isl nur durch eine Art, V. kTe.S.te:Ti vertreten 
w1d erMht mit lhren 15'1, den Anteil der Pseudomonaden aul 81'/o, 
sodass dlese Gruppe be! weitem in FUhrung liegt. 

Bioch.emisch gesehen steUen die drel Pseudomona.s-Arten, die alle 
starke Verflilssigcr sind, 66'1• der proteolytlschen Kolonien. Vibrio 
l<resseTi verfliisslgt nur schwnch, kann also nicbt mehr zu den eigent,. 
lichen Protcolyten gcrechnet werden, und triigt sornlt zur Proteolyten-
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zaJll nkht eigentlich be!. Starke Saurebildner sind vor nllem P•. lim­
nophila 30•/, und, etwas weniger stark, Ps. chlorophaena 2.11/,. Ps. peatai 
sliuert nur schwach; will man ihn dennoch zu den Sliw-ebildnem rech­
nen, so erglbt sich die Znhl 66'/o, und somit wird auch der ilberwie­
gende Tei! der sliurebildend,en Kolonien von Pseudomonaa-Arten ge­
stcllt; Vibrio lmiueri sfiuert nlcht. Zu Nilraten stellen sich die Art.en 
verschieden. Ps. pestal und Vibno k,esreri reduzieren gar nicht; Ps. 
llmnophila 30'/, bUdet etwas Nltrit, und PB. chlo,ophaena 211/o !st ein 
kriirtiger Denitrlfikant, sodass nn dlesen Umsetzungen immer noch 511/o 
beteiligt slnd. lndol und SchwefelwasserstoU werden von den angefilhr­
ten Pseudomonaden nlcht gebildet. 

Von den N!chtpseudomonaden nehmen nur zwel Arten von quantl­
tativem Be.lang an der Bakterlozonose tell, je elne Art zweier verscbl.e­
dener Gattungen, und zwar b.auptsiichllch Ach,omobacteT ubiquitum 
mlt 141/, und, mit welt gerlngerer Abundanz, Ae,obact"1' attogenes mil 
l'/1. Belde Arten slnd blochemlsch sehr iibnllch, beidcn feblt das Ver­
flilsstgungsverrnogen, ale bilden weder lndol noch Schwefelwasserstoff, 
beide aber reduzieren Nitrat zu Nitrlt und sind starke Sliurebildner; 
AOTobact« entwidc:elt Oberdies Gas. 

Das qualitative Ge!Uge der Bakterioziinose wird somit in erster 
Linle von Pseudomonad&t geprAgt und zwar haupt.siichlich durch die 
Gattung Pseudom01la8 mlt drel Arten, von denen zwei Fluor=enten 
slnd: daran scbliesst sich cine Vibno-Art, sodass die Pseudomonaden 
also mlt vier Arten zweier verschledener Gattungcn boleillgt sind. Eine 
nicbl ubersehbare, also otfenbar wlchtlgc Konstituentc dcr Bakterlo­
zllnose slnd aucb Nicbtpseudomonaden, mit vier Arlen ebemo artenarm 
wle die Pseudomonaden. Es sind zwar drei Gattungen im Splele, da 
aber nur zwei Arten quantitativ bedeutsam sine!, slnkt aucb die Gat­
tungs,ah1 au! zwel; die Artenzahl der Pseudomonaden ilberwiegt also. 

Die quantitative Struktur ist ebenfalls in eater Linie beslimmt 
durcb die Pseudomonaden, dennocb leisten aber auch die Nichtpseudo­
monaden elneD wlchtlgen Beltrag zur Gesamtkei.rnzahl. Drei Arlen, 
Ps. pestai, Vibrio kressen und Achromobacter liquefacien• kommen 
in ziemlich gleicher Abund.anz vor, P•. llmnophila 1st doppelt so baufig, 
und P•. clilorophoena steht zahlenmassig dazwischen. lm ganzen lle­
fert also den g-rosoten Beitrag clle Gattung Pseudomonas, sie stellt allein, 
rnit leichtem Oberwiegen der Fluoreszenten 66'1,, zwei Drlttel der 
Gesaml.keimzahl. Dazu gesellt sich die Vibrio-Art mil noch namha!tem 
Betrag, sodass die Pseudomonaden mU mebr als drei Viertel oller Kolo­
nien Im Vordergrund stehen. Dle Nichtpseudomonaden mil 151/o stehcn 
weil dahinter. Grampositive kommcn in nenncnswertcr Menge Ober­
haupt nlcht vor. 

Proteolyten gibt es nur unter den Pseudomonaden, doch ergibt 
das immerhin 66'/, aller Kolonien. Dieselbe Zahl ergeben die Nltra!r 
reduzenten, dlesmal jedoch nebmen auch die Nichtpseudomonaden an 
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den Umsetzungen 1.eil. Saure bUden alle Arlen mit Ausnahme des 
alkalisierenden Vibrio kreueri, sodass diese biochemische Gruppe mit 
81'1• den grossten AnteU stelll. 

Zusammcnfassung 

Ein ollgotrophes Kleingewiisser ist gekennzeichnet durch elne 
Bakteriozonose, in der Pseudomonaden m1t 811/, die Vorherrschafl ha­
ben, auch In der Artenzahl, dlu'un.ter eine Vibrio-Art m.lt 15'/o Antcil 
an der Gesamtkeim%ahl. Grarnposil:ive Nichtsporenbildner kommen nlcht 
vor. 

Ll t eratu r 
Ku ch a r, K. 1971 n: Bak:terfozlSnoUsche Untersuc:hungcn an clnem Biotop 

bobcr Alkallnltlit. Sydowla 25. 
1971 b: Bakteriozijnotlsdlo Untenuchunaen an elnem Biotop a:erin.aer 
Alkallnlt.llt. Sydowia 25 
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Bakterioziinotische Untersucbongen an einem 
eutrophcn Biotop 

Von Karl Wilhelm Ku ch a r (Wien) 

In zwei Arbeite.n (1971 a und 1971 b) babe ich vcrsucht, die Bak­
teriozonotik des sommerllchen Aspektcs zwe!er CaUltricl,..-Strandorte 
zu sk.izzieren, also von B!otopen, in denen den Cal!itriche-Trophinen, 
also den von Callitriche ausgehenden Bakterlcnniihrstoffen, !OgLich 
einlge bestlmmende Bedeutung zukommt. Elner dleser Sl.andorte war 
extrem ollgotroph, katharob konnte man sagen, der andere zeigte schon 
hohere Trophlegrade, ohne aber ernsthaft das Nlveau der O]igotrophie 
zu verlassen. Der nun hler zu sdrildemde Blotop bat schon e!nlges 
an Eutropbie aufzuwe!sen, wie slch an dem biozonotischen Artenspek­
trum ze!gt. 

Der Biotop, ein kiihler Teich In Oberosterreich bei Weis, ist ein 
Geviert mil teilwcise au!geschiitteten Dammen und mil Zu- und Ab­
flussgraben und ist ganz leid1t, kaum merklich zwar durchstrornt, was 
aber geni1gt, um di<! Wassertemperatur selbst an sehr warmen Sommcr­
tagen unterhalb 18° C bleiben zu Lassen. Die Wasserfliiche isl A = 
120 m•, die Hohe des Wasserspicgels T = 60 cm, das Wasservolumen 
V = 72 m•, der Biotop-Quotient Af l' = 2; es handelt sich somlt um 
ein okologiscll seichtes Gewilsser, und da die TieCe mehr a1s 50 cm 
betriigt, isl das Wasser In bezug au! den 8au.crstoUgehalt direkt 
gcschichtet, also oben sauerstoffreicher als in Bodenniihe; mil den 
Bakterienzahlen verh~lt es sich umgekeb.rt. 

Bel <>Iner Luftemperatur 24° C war die Wassertemperatur der 
oberen Wassersehlc:hten 16° C, In Bodenniihe 15,3° C. Die chemische 
Analyse ergab folgende Werte: 

pH-Wert 
Alkalinitlit 
Ka, bonathiirte 
Sauerstoff der oberen Schichten 
Sauerstoft der unteren Schleh! 
Scbwefelwasserstoff 
Ammonium-Ion 
Nitrite 
Nitra te 
Phosphate 
Ferroeisen 
Ferri-Jon 
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7,2 
4,0 mval/1 

11,2° dH 
11,2 mg/I 
9,4mg l 

nicht nachwelsbar 
0,2 mg/I 

rticbi nacbwe!sbar 
3,2 mg/I 
0,1 mg/I 

nlcht nechweisbar 
0,2 mg/1 



Der lehmige Untergrund ist mit lockerer heller Gyttja bedeckt und 
fast zur Ganze mil geschlossenen Makrophytenbestanden bewachsen. 
Hauptelemenl lst d ie submerse Calli triche, darin stellcnweise einge­
streut Elodea; gelegentlich kommen auch die teilweise emersen Rorippa 
und V e-ronica beccabunga vor. In Ufe·mii.he zeigen sich die Ulotrichalen 
Microthammon und Chaetophora, die Siphonocladalo Ctadophora und 
ouch Oedogonium. 

lm Benthophytal tauchen Malakostraken au!: 0-~-mesosaprobe 
Gammarlden, denen o!l.enbar die leichte Durchslromung und der zicm­
lic:he Kalkgehalt zusagen, auch einige Exe.mplare des isopoden Asellus, 
der zwar zur Alpha-mesosaprobie nelgt, aber auch sonst im Gebiet 
unter iihnlic:hen Verhaltnl.ssen, wenn auch meist in wiirmeren Biotopen 
vorkommt. Einige Ephemeriden-Larven, so Caenis, weniger haufig 
Trichoplnen-Larven und nur gelcgentllch Chlronomlden b!lden den 
lnse.kten-Bestand. Einige Ollgocl\aeten aus der Nais-Gruppe und ziem­
lich zahlrelch klelne Planorbi•-Formen, denen man eher Mesosaproble 
wird zusprccllen miissen, !erner die Bivalve Piaidium kommen hill%u. 
Phytal-Entomostraken sind ziemlich zahlrelch, vorwiegcnd Cladozeren. 
Allen voran die in bezug auf den pH-Wert eu-euryplastische und sehr 
hau!ige Litoraiiorm Ch71dorus sphaericus; aber auch Alona, Cerio· 
daphnia r<rt.iculata, Simocephalus und der Harpactizide Canthocamptu• 
sind zlemlich hliufig. 

Das Zooplankton ist relativ gut entwickelt, der ziemlich grosse 
Bereich des treien Pelaglals Uisst schon eine verhaltnismliss1g stall­
Uche Anzahl verschledener Entomostraken-Arten zu. AUerdings, For­
men1 die eher zur Polystenothermie neigen wie Daphnia magua und 
Moina, {ehleIL Arn hiiufigslen zeigen die Net.zliinge Daphnia tongi.spina, 
weniger zahlreich D. pulex und Bosmina longirostru. Etwas weniger 
d lcht sind die Copepoden, darunter Eudiaplomu., und Mesocyclops. Rot.a­
torieo sind vereinte.lt e.nzutreUen, zumeist, aber nicht in allen Fingen, 
vom Brachionus- oder Polyarthra-Typus. 

An Protozoen slnd nac:hweisbar elnlge Rhlzopoden wle die benthl­
sche [1-mesosaprobe Amoeba proteus, Geh§use mil breit abgcruuuclem 
Binterende der TbecamBbe Euglyplui, die eben!alls aJs Jl-mesosaprob 
gilt, und das fj-m Beliozoon ActinospaeTiu.m eiclthorni, das grOber vakuo­
llsierte Ektoplasma scharf abgegrenzt von Ii:ntoplasma, mlt :Coochlo­
rellen .Ciliaten sind vertreten durcb die Gattungen Didi>1ium miL Tricho­
zyslen, holotrich, planktisch, Jl-m, und dle eplphytischen Stentor, he­
terotridi, 0-1}, und VoTticeUa, peritrich1 ~ m. 

Von Cyanophyceen kommen einige Arten var. MiCTocystis aeTugi~ 
nosa (wohl identisch mlt M. flos aquae), an sich ~- bis alpha-mesosa­
prob, 1st aber nur in elnlgen wenigen nctzartig durchbrochenen p1a11k­
tischen Kolonien nm Beckenrand und als eiru;ige Chroococca,e nach­
weisbar. Hormogonalc, ebenfalls planktisch, sind artcnreicher, so Apha­
nizomenon f!os aqua•. deren frelschwlmmende Bunde! aus Trlchomen 
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mit interkalaren Heterozysten und mlt farblosen, verliinger ten End­
zellen bestehen, P-m; Anabe1ena flo, e1quae mit krei.sformlg gebogenen 
Trichomen und zylindrlschen Dauerzellen in =bestlmmter Lage von 
den Heterozysten; elne zweite Anabaena-Art, A. ,piroides, mlt IAng­
lichen, aber nicht zylindrlschen Dauerzellen In schraubig gedrebten 
einzelnen, freischwebenden Trichomen. Zwei weUere Hormogonale 
sind heterozystenlreie Oscillatori<i-Arten. Die eine ist die Sammelart 
0 . prlncep, mit sehr kurzen Zellen, das Ende der frclschwimmenden 
Trichome !st leicbt verjiingt und etwas abgebogen und schli._.st mit 
einer leicht kopfigen Endzelle; die zweite Oscillatoria-Art, 0. agardhi, 
hat Jiingere Zellen und die f:reischwi.mmenden Einzeltrichome sind am 
Ende verjilngt, oligo- bis ~-meoosaprob. 

An Flagellaten gibt es Verlreter von fast alJen grosseren Gruppen, 
im Vordergrund stehen aber Ellg]enalen mit den Gattu.ngen Tradtclo­
mone11 mi t briiunlichem eiscnhiiltigem Gehjiuse, und Strobomonai mil 
ausgezogenem Hinterende. Daneben gibt es Volvocalen wie Eudorino 
elego.ns, 0-P, in ellipsoidalen planktischen Kolonlen; Chlamydomonas, 
also ein Vertreter el.ner Gattllng mlt sehr weiter okologischer Ampli­
tude, von der katharoben S tu!e bis zur polysaproben; seltencr treten aut 
achtzeUige Kolonlen von Stephanosphaero pluvialls, einer Chlamydo­
monade, elngeschlossen in kugeligen Gallerthilllen. Nachwelsbar '3t 
ferner C11JP!omonos, eine Gattung, die sonst ala beta- bis alphamesooa­
prob anzusehen i.st und sogar In saprotrophen Standorten anzutreffen !st 
sowie die beiden Chrysomonaden S11nure1 uve Ua UDd Ur oglena. 

Die Chlorococcalen sind durch mehrere Arten '1ertreten, so Pedia­
strum boryanum jl,-m, planktlsch in stemfonnlgen Zllnoblen; planlrtische 
Kolonien von Dic1yosphe1e,-ium mit rundllcben Zellen an verzweigten 
Gallertsfielen, ein fl-mesosaprober Ub\quist; Selenostrum bibralcnum 
in vlerzelligen Verblinden, jl,-m; Ankistrodesmus falcatus in Vlerer­
gruppen im Phytal, ebenlalls ein fl-mesosaprober Ubiqufst; Scenedes­
mus quadricauda, in vle;zeWgen Zonobien, mlt langborstigen Raod­
zeJl.en, ein fl-mesosaprober Vertretcr einer Gattllng, die im aUgemelnen 
eutrophe Blotope bevorzugt; Crucigenia, in vier-,elligen Zonobicn. 

Die Zahl der Desmidiazeeo-Arten 1st geringer, es kommen vor die 
belden jl-mesosaproben Closte,-ium-Arten Cl. ehrenbergi und Cl. monl­
life..-um sowie das eutrophe Co!tnorium obtuse1tum; dazu elne Spirogyra 
(CTassa?), mlt 150 µm brelten und fast doppelt so langen Zellen mit 
10 Chromatophorenschrauben, verankert im ufemahen Pbytal. Von 
Xanthophyceen trltt aUein eine Ve1ucheria (?seui!is) stellenwelse auf. 
Die Dlatomeen hlngegen sind ziemlicli artenrclcb, darunter die zcntri­
sche Melorire1 granulatCl, eutroph, in langen, tychoplanktischen steifen 
Faden-Zonobien; eine eutrophe Form der araphiden Tabellarla fenu­
trafa in planktlschen Stern-Z6nobien ; die ebenfalls planktische Araphi­
dinee AstenoneUa; die grosse, fl-mesosaprobe, benthische Navicula 
cu-<pido!.4; die epiphyliscbe Naviculacee Gomphonema, deren keUfl!r-
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migc Sdlalen mit GaUertstielen fesl.ha{ten, P-m; die planktische, linear­
lanzettllche Nitzsehia acicularis, wie sonst diese Gattung, ~-mesosaprob. 

In bezug auf die Bakterlen lst zunadu!t testzustellcn, dass der Blo­
top Ucfer als 50 cm Isl und garu: dementsprechend unten baklerien­
reicher als ln den ober.en Schichten: oben slnd 1980 Keime pro ml ge­
funden worden, unte.n 3120/ml, also durchsclutittlich etwa 2500/ml. Die 
Baklerlozijnose set:zt sich aus Arten verschiedenster systematischer Slel­
lung zwammen, u:nd der Kurzc halber bezeichne ich bel alien weiteren 
Erorlerungen die gramnegativen Nichtpseudomonaden, also Gattungen 
der AcbroJ.)lobacleriaceen und der Esdierichiaceen als Gramnegative, 
und die grampositiven Nichlbacillaceen als Grampositive. 

Die Anteile der Arron bewegen sich zwischen l und l! 1/,. Mil 
mindestens 10°/, sind nn der BakteriozOnose beteiligt drei Pseudornonas· 
Arlen: Ps-. puh'efacieru und P1. limnophita mit je 11•10, Ps. cohaercns 
mit 10'/,. Zwischen 8 und 51/, llegen sedls Arlen im Rennen, vier Gram­
negative und zwei. MicTococcu.s-Arten: Ae-robacLC1" cloacae und Micro­
coceus concen.t'rirus stel.len je 8"/1, Micrococcu.., ro~ettaceus ist mil 711/, 

beleillgt, dann folgen Achromobacte, liquefaciens und Arhr. ,uperficia­
li& mil je 6°/,, und AJ:hromobacter guttatus mit 51/,. Mit Werten unter 
51/, nehmen Anteil an der Bakteriozonose acht Arten, davon zwei 
Pseudomona.s·Atten, drei Gramnegative, zwei Gramposltive und ein 
Bacillus, und zwar: Achromobacter candfcans, Alcallgenes faecalis und 
Pseudomonas astatlca stellen je 4°/o; Sarcina alba und Brevibacterium 
fulvum je 3%. Das gramncgative StJl.bchen Proteus vulgaris ist nut 
2 % beteillgt; schliesslich kommen zwei Arten mlt je emcm Prozent, 
Pseudomonas tTalucida und Bacillus mycofdes vor. Aile weiroren Arron 
slnd sporadjscheErscheinll.fllScn:Die vier UuoreszjerendenPseudomona.s­
Artcn Ps. pestal, Ps. gracilit, P,. fluc,re,ce,u, Ps. chlorophaena und 
schliesslich als filnfte Pseudomonade AeromonM punctatCL Es kommen 
ferner vor zwet Gramnegative, ntimlich Achrom.obacter deiicat.ulus und 
Flavob11Clcf'ium diffusum, die grampositJve Sarcina {lava, und zwei 
Sporenbildner, Bacillus tumercens und Bae. megat.erium. Zu den hiiu­
figslen Arlen kurze Bemerkuogen: 

Pseudomona., putrefaciens (Derby et Hammer) Long et Hammer, 
Nicbliluoreszent, ras<:he Ver!IUsstgung, weder lndol noch Schwe!elwas­
sersto({, wohJ aber Nitritbildung und Siiuerung. 

Pseudomonas hmnophila Kuchar, nichtfluoreszierender VerUtissi­
ger, weder Indal nocb Scbwe{elwassersto!!; etwas Nitri t, starke Siiue-
1·ung. 

Pseudomonas cohaeren• (Wright) Chester. Nicht!luoreszent, lang­
samc Verflilssigung, kein Indol, kein Schwe.lelwasserstoff, keine Nitrat­
reduklion, keine Saurebildung aus Kohlenhydraten. 

Paeudomona., a..1tatica Kuchar, nichtfluo.resziere.nder VerfJilssiger, 
kein Indol, keu, Scbwefelwasserstol!, kein Nitrit, wohJ aber Siiuerung. 

P.seudomonas tralucida Kellerman ei al. nichtfluo·reszierend, keine 
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Gelatin1>-VcrflUssigung, wcder lndol noch Schwe{elwas,er,,iOff; wohl 
aber Nitratreduktion und Saurebildung. 

Achromobacter Uquefaeie,.. (Eisenberg) Bergey ct al. Pcrltrlcher 
Verflilsslger; kelne der sonstlgen Umsctzungen. 

AchTomobacter :ruperfic:ialis (Jordan) Bergey et al. Langsame Ver· 
flllaslgung; sonst keinc der welteren Umset.rungen. 

Achromobacter gutte'tu.t (Zimm.) Berg. et al. NtchtverOa.slger, 
weder lndol noch Schwe!dwasscrstoft noch Nitrlt, woW aber Siiure. 

Achromobacter candica,u (Frankl.) Berg. et al. Weder Proteolyse 
noch elne der anderen Umsetzungen. 

Alcaligenes faecalis Castellani et Chalmers, weder Verililssigung 
noch lndol- oder Schwefelwasserstoffb!Jdung, auch keine 6iiuerung; die 
lsolierten Stamme waren zume.lst nltrltposltiv. 

Proteus ")j!gari• Hauser, starke Verfiilssiguog, Schwefelwrusser­
stolfbildung und Nitratreduktion, Verglirung der Zw:ker zu Saure und 
Gas; die vorliegenden Stimme waren samtlich indolnegativ. 

Aerobacter cloacae (Jordan) Berg. et al. Gclatlncverflllsslgung, 
Nitratrcduktlon, Vergarung von Zud<em zu Siiurc und Ga•; weder 
Indol noch Schwe{elwasserstoU. 

llf!crococcu& COflCentricus Zimmermann, Verfi1lsslgung, Nltrit- und 
Siil.trebUdung; die Loolierten SUim.rne sind zumeist lndol- und Schwefel­
wa.s.serstoU-negativ. 

Micrococ= rosettaceus Zimmermann, NichtverilOsslger, Nitrit,­
und 6iiurebildung; die gezilc:bteten Stiimme zwne.lst Indol- und Schwe­
felwasserstol{-negatlv. 

Sard114 alba Maschek. Die vorliegenden Stlimme slnd nur sd\wache 
Verflilsslger, Indol- und Nitr!tblldwig fehlen, posltlv Schwefelwasser­
stoU und Siiure. 

Brevlbacterium fu!vum (Zimmermann) Breed, schwache VerOQ.ssl­
gung, indolpositlv, nitritnegativ; diese Art fand !ch saurc- und achwe­
felwasserstoff-ncgativ. 

Baclllua mycoid .. Gottbeil; die fsolierten Stlimme sind VerOilssl­
ger, Indol- und Sliurebildoer; Bildung von Schwefelwasserstoff isl diirl­
tig, keine Nltratreduktion. 

In bezug auf die Pseudomonaden ergibt sich also, dnss !Uni Arlen 
von quantltativer Bedeutung sind, und zwar sind das alles nlchtnuores­
zicrendc P1eudomona.s-Arten. Die Fluoreszenten Ps. chl01'ophaenc, 
Ps. pestai, Ps. gracilis, Ps. ftu.oTe&Cffi3 sowic d ie Gattung Ae,-omonaa 
mil der einen Art A. puncla14, spiel.en que.ntitativ keine Rolle. Vor 
allem siud es drei Pseudomc.ma.&-Arten, die sich quantltativ hervorlun, 
Ps. putrefaci..,.. 11'/,, Ps. limnophlla 11'/,, P•. Ps. cohaere11,s 10'/,. 
Ps. astatica mil 4°/o fiUJt schon stlrker zurilck, und Ps. tralucida Isl 
nur mlt elnem Prozent beteillgt. Insgesamt stellen also die Pseudomo­
naden 37'/• der Bakteriozllnose, wobei allein die Gattung Pseudomona. 
quantitativ hcrvortritt. Blochemlsdi gcsehen ist die Zahl der Protea-
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lyten au.s dleser Gruppe zlemlich gross. Nur Pa. tralucida 1 •/0 verflussigt 
nicht, Ps. cohaeT<ms 10"/, verOilssigt zwar Gelatine, aber nur schwa.ch. 
Die weltercn drei Arlen sind starke Verflilssiger, druo ergibt m.it 26'1• 
elwas mehr als ein Viertel der Gesamtkeimzahl; nimmt man die schwa­
chen VerflUssiger hlnzu, so stellt <Ile Gattung aUein 361/, an proteolytl­
sd,en Kolonien. Indol- und Schwefelwassersto!.f bilden keine der ange­
fiihrten Arten, wohl aber glbt es Nltratreduzenten: Pseudomonas pv.tre­
faciens 111/,, Ps. tTalucida 11/o und der schwache Nltritbildner Ps. limno­
phila ll'/o, lm ganzen .231/,. Sliurebildner sind sUi.rker vertreten, aUe 
rnit Ausnahme von Ps. cohaerens stiuern Koblenhydrate, das ergibt 
also 271/o. 

Das Gattungsspektrwn der Gramnegatlven ist vlel grosser, im 
Vordcrgrund steht die Gattung Achromobacter mlt f(lnf Arlen: Achr. 
liquefaciens 6°/o, Achr. superflcia!is 61/,, Achr. guttatus 51/o und Achr. 
candicans 41/o, die also alle in ziemlich glelcber Dicbte vorkommen; 
nur eine Art, Achr. delicatulus isl vereinzelt nacbgewiesen worden. 
Zusammen stellt diese eine Gattung 211/, der Gesamtkcimzahl. Als 
niicbsles tolgt die Gattung Aerobact<>r mil einer einzigen Ari, Aerob. 
cloacae 8°/, . Auch die niicbsten beiden Arlen sind die elnrigen Vertreter 
lhrer Galtungen, Alcalig.enes faecalis 41/ , und Proteus vulg<lris 21/,. 

Eine weitere gramnegatlve Art, Fl<lvOb<lcterium diffusum, kommt nur 
gelegontlich vor. Die Gramnegatlven sind also lnsgesaml mil 35'/• an 
der Bakterlozonosc beleiligt, wobei die Gattung Achromobacter den 
GrossteU stellt. 

Von den sleben quantltatlv interessanten Arlen vcrilUssigen drci 
nicht (Ach,. guttattis 51/ ,, Achr. candic<lns 4'/o, Ach,. faecalfs 41/o) und 
AcMomobacter •u~rficialis 6'/, verilUssigt nur scbwach und zogemd; 
die verbliebenen drei Arlen (Achr. liquefaciens 6'1,, Proteus vulgaris 20/, 
und Aerob<lcter cloac4e 81/ o) sind hingegen starke Verflilsslger, also 161/o; 
mit Elnschluss von Achromobaeter 1upe,fjcialis 6°/, slnd es 221/,, wobel 
die RoOen ziemlich glcichmlissig verteilt sind aut die Gattung Achromo­
bacter elnerscits und die andcren Gramnegaliven anderseits. lodolbild­
ner !ehlen, Jedocb gibt es einen Scbwe!elwassersto!fbildner, P,oieus 
vulg"ri• 2'/, . Die Nitritbildner slnd wieder dicbter gesiit, nur findet mcb 
darunter keine Achromobacter-Art, vieimebr sind es Alcaligenes fae­
caiis 41/t, PT"oteu,: oulg4-ris 2°/o und Aerobacte,, cloacae a•/,, zusammen 
140/o. In eben dieser Grossenordnung bewegt sicb die Zahl der Saure­
blldner, 15'/o, und htcrzu ist nocb folgendes zu sagcn: diesmal beteiiigl 
&ch auch die Gattung Achromobacter, mil einer Art, A. guttatu• 5'/,, 
und d.,e weiteren Siiuttbildn.er, es handeit slch um Proteus vulga•is 21/ , 

und Aerobacter cloacae 81/,, entbinden zuglelch Gas, sodass von den 
160/o SliurebUdnern 10•1,, also zwel Drittel, au! Gasbildner entfallen. 

Die grampositiven Nicbtbacillaceen slnd durd!. drei Gatlungen 
reiiriiscntiert, hauptsllcbllch Micrococcaceen. Am hiiuligsten sind zwei 
Micrococcu.B-Artcn, M. concentricu., 80/t und M. ToSetta.ceus 7•/o. Sarcin.a 
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alba !st mlt 3'/, und Brevibacterium fulvum mil s•/, betelllgt; die zweite 
Sarcina-Art, S. Jlava seheint nur vereinzelt auf. Da die Grampositiven 
insgcsamt 21•1, stellen, mllchen die Micrococcace.en mit 18'/• den Haupt­
anteil dieser Gruppe au.a. Von den viec Grampositiven sind zwar drei 
VerOU,ssiger (nur Micrococcvs roseltaceus 71/, verllfis.sigt oicht), doch 
isl von ihnen nur Micrococcus concentriCUB ao1, ein starker Ve.rflilssiger; 
rechnet man die beidcn schwachen Verililssiger, Sarcina alba 31/, und 
B«vibacterium fulvum 3°/o hinzu, so stellen die Grampositivcn 111/, 

Proteolyten. lndol bildet nur Brevibacterium fuh,um 3%, und auch 
Schwefelwasserstotf bildet nur eine Art, Sarcina alba 31/ ,. Zur Nitrat­
reduktlon sind die beiden Micrococcus-Arten be!ahigt, Mier. concentri­
cus o•t, und Mier. rosettaceus 71/,, die anderen Arlen reduzieren nicht, 
sodass aut die Grampositiven 150/o Nitritbildner enttallen. S~ure bilden 
drei Arlen, namlich die beiden Micrococcus-Arten und Sarctna alba 30/o, 
sodass die Zahl der siiurebildenden Kolonien 18•/, ausmacht. 

Von den Sporenbildnern treten drei Bacil!tu-Arten au!, Bacillus 
mycoides, B. tum.escens und B. megaterium, von denen allein die erste 
A rt rnit cinem Prozent e.ioe quantitative, weim audl nicht hervorrn­
gende Rolle spielt; d ie s nderen be.iden Arten sind nur sporadisch nach­
weisbar . Die angelilhr le Art vertliissigt Gelatine, btldet Indal und etwas 
Schwelelwasserstofl und sauert Kohlenhydrate, sodass der Beitrag 
dieser Galtung an den genannten UmselzW1gen jeweils cin Pruzenl 
betriigt. Zur Nitratreduktion sind die vorliegenden Stamme nicht l>e­
!ahigt. 

Im ganzen beschen ist also die Bakteriozonose aus lolgenden vier 
sytematischen Elemcnten zusammengcsctzt: den Pseudomonadcn, den 
Gramnegaliven, den Grampositiven und den Bacillaceen. In dieser 
Rcihcn!olgc ist auch dle Artenzahl fallend abgestuft: die meisten, 
niimlLch zehn Arlen sl.ellen die Pseudomonaden; die GramnegaUven !ol­
gen mil neun, die Gramposillven mlt f!inl, und die Bacillaceen mit 
drei Arlen. Fasst man aber die Gattungszahlen ins Auge, dsnn !alien 
die Pseudomonaden mit zwel Gattungcn an die dritte S telle, l ilhrend 
hingegen sind die Gramnegativen mit filnf Gattungen, gclolgt von den 
Grampositiven mi\ drei Gattungen; den Schluss bllden auc:h in diesem 
Fall dle Bacillace.en. 

Berilcksichtlgt man nur die individuenreicheren Arlen, dann stehen 
allerdings die Gramnegatlven mit sieben Arten an dcr Spilze, die 
Pseudomonaden treten mit !ilnf Arten zurilck auf die zwcite Stelle, ge­
folgL von tle.n Grampositiven mit vfor Arten; die letzte Stelle nehmen 
wie vordcm die Bncillaccen mlt einer Art ein. In bezug suf die Gattun­
gen crgibt sich, unter Berllck.sichtlgung der hoheren Abundaru: rolgcnde 
Reihung: auch in dleser Beziehung halten die Gramncgativen mit vier 
Gnttungen die Spltze, an zweiter Stelle slehen nun aber die Gramposi­
tive mit drei Gatl.ungen, und erst jetzt kommen die Pscudomoneden 
ins Spiel, die mit den Bacillaceen des Schick:sal teilen du.rch cine ein-
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zlge Gatt.ung von nennenswerter Abundanz vertreten zu sein. Das be­
dcutet aber, dass die eine Pseudomonaden-Gattung mit !ilnf Arlen 
arteruniissig nlcht seht weit hinter den vier gramnegativen Gattungen 
mit sieben Arlen steht und jedenfalls dieselbe Artenzahl aufbringt wle 
die Grampositiven und Bacillaceen zusamme.ngenommen, nlimlkh fiinf. 

Soweit zum bakterlozonofuchen qualltativen Gefiige. D ie quanti­
tative Struktur zeigt sich in lolgendem. Zahlenwerte zwischen eU und 
zehn Prozcnt erreichen nur drel Pseudomonas-Arteo. mlt zusammen 320/t. 
Die Antclle von sechs Arlen liegen zwischen acht und runt Prozen t, das 
ergibt 40'/,, und daran sind zwei gramn egative und elne grampositivc 
Gattung beteillgt; Pseudomonaden und Baclllaceen haben an dieser 
Grossenklasse keinen Antell. Unter fun! Prozent, also zwischen vier 
und etnem P rozent pendeln die Werte von acht Arten mit zusarnmen 
22'/o, hier rlnden sich Gattungen aus alien vier Gruppen. 

Die eine Gattung Pseudomonas mlt 5 Arlen stellt alleln 37'/o, 
namentlich sind daran bete.Ulgt die Arlen Ps. putTejaciens 11'/,, P•. lim­
nophila 11•1, und Ps. cohaerens 1011,; es handelt sich durchwegs um 
nichtfluoreszierende Form.en, FJuoreszenten kommen nur sporadisch 
vor. Elnen ahnlichen Anteil, 351/ ,, also nur etwas weniger, slellen die 
Gramnegativen, allerdings slnd do.ran vier Galtungen m.it sieben Arlen 
beleiligt; den weitaus grosslen Antell, 21•/,, stellt die Ga!lang Achromo­
baccer mit ziemlich gleichmiissigem Arten-Anteil; dann folgt mil 80/o 
Aerobacter cloacae. Die Grampositiven, drej Gattungen mit vier At'ten, 
ergeben 21•/oi hler sind vor alfom die beiden Micrococcus-Arten M. con­
centricus 8•/o und M. rosettaceus 7°/, mit zusammen 15•/o ausschlag­
gebcnd. Von den Bacillaceen spielt nur cine Art eine quantitative Rolle 
mit einem Prozent. Das quantitative Verhliltnis der vier Bakterlen­
gruppen lsl also 37 : 35 : 21 : 1. 

Die Gattung P•eudomonas ist auch biochemisch am aktivstcn, sie 
stel.11 36' /, Protcolyten. Die Gramnegativen stellen 22'/, Verflilssiger, 
waran die Gattung Achromobacte,, mit 1211, und die Gatlung Aerobac­
ter mi! dcr einzigen Art A. cloacae .mlt 8°/, beteiligt sind; die Gram­
positiven haben 11'/, au!zuwelsen, diesmal hat die Gattung llficrococs~is 
mil 81/ , die Hauptrolle ilbernommen, und da die Bacillaceen eln Prozent 
beislcuern, ergeben die drei Gruppen von Nichtpseu9omonaden 341/o 
.md stehen somtt etwas hinter der Gattung Pseudomonas zurilck. lm 
ganzen gibt cs also mlt 51'/o mehr als die Halite an starken Verlliissi­
gcrn, und insgesamt, also auch die schwachen Proteolyten mil einbe-
zogen, verOtissigen 70•/o aller Kolonien. . 

An S:iurebildnern bring! die Gattung Pseudomonas 27•/, au!, die 
anderen Bakleriengruppen iiberragen abcr in dicser Beziehung die 
Pseudomonnden mit 34•/, 1 hlcr kehrt sich al.so die Situation gewisscr­
massen um; dazu kommt, dass von kclncr Pseudomonas-ArL Gas cnt­
wickelt wird, wdhrend von den Nichtpscudomonnden 10'1• Gasbildner 
sind. 
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Im gan:<en besehen slnd aber die Unterschlede nldtt bedeutsam, in 
beiug aul die Prot.!olyse und Sauerung batten slch die Gattung Pseudo­
mon113 und die Nichtpseudomoneden ziemlich die Waage, und auch noch 
In eiMr andcren Hlnsicht ergibt slch d leses ausbalancier tc Verhliltnia, 
niim.Uch in bezug au! dlc Nitralrcd uktion.: dle Pseudo.monaden llelem 
23'/•, die Nichtpseudomoneden 29'/o Nitritblidner, wobei die Gramncga­
tiven und die Grampositiven mlt glelchen Teilen beteUigt sind, 15 UJld 
14'/, .lndol- und Schwefelwassenrtoff-Bildner finden sich nur wenige, 
lbre Antelle sind 4 und 6°/,, und In dieser Hlnsicht treten die Pseudo­
monaden ill>erhaupt nlcht In Ersdl.elnung. 

Zusammenfassung 

Ein CaUitriche-Biotop mit deutlich eutrophen Zugen isl im sommer­
lichen Aspekt gekennzeichnet durch eine BakteriengesellschaJI, die aus 
vier Komponenten zu.sammengesetzt .ist: zu 371/, aus de.r Gattllllg P,eu­
dornonas, zu 35'/• eus gramnegativcn Nichtpseudomonaden, zu 21 •t, ous 
grampositiven Nlchtsporenbildnern, und ein Prozeut steuert cine Bacil­
luo-Art be!. 

Ltterat ur 
Kuc It a r, IC. 1971 a: Baktoriotanotls<he Uutersudlungen an cinem Blotop 

hoher Alkaltnltll~ Sydowla 25. 

198 

l9'll b: BakterlOZOnotische Untersudlun&en an einem Blotop gerlnge:r 
Alkallnltlll. S7dow1a 111. 



The Identity of the Potato Smut 
Murie ) J. O'Brlent) and M. J, Th lrumalachor!) 

Sum ma ry 

A new genus, Angiosorus, is proposed for the organism causing 
smut on potatoes In South America. The genus ls characterized by 
Jocular sorl These are formed ln the host in the manner similar to the 
sorw formation in the smut genus Melanoprichium G. Beck. The spore 
balls are dillerentl.ated from the sporilerous hyphae lining the cavity. 
All the spores are fertile and are held together by mutual appresslon 
on their contiguous sides and are ea.sily separable into free spores. They 
are thus similar to the spore balls of Soro,porlum Rudolph\ in struc­
ture. They differ from thooe of Thecaphora Fingerh., in which genus the 
smut spore balls are multicellular and are formed by septation so that 
the separating wall is common for both cells. Angio,orus also dllfers 
from the monotypic genus Polysaccopsls P.Henn., in which genus P. 
hieTonymi parasitiz.es another Solanum species in South America. Both 
these genera have Jocular sorl with spores differentiated from mar­
ginal sporiferous hyphac. However, in PolysaccopSis the spore balls are 
as in u,ocystia Rab. with the central group ol fertile spores surrounded 
by outer sterile cells, whereas In .11.ngioaorus ail the spores are fertile. 

Introduction 

Ill 1943 B a r r u s and M u 11 e r (2) described an Andean disease 
of potato tubers from the original home of potatoes, Peru. In 1944 
B a r r us (1) made a detailed study of the causal organism and de­
scribed It as a new smut disease of potato, naming it Thecaphora rolani 
Barrus, but failed to publish a Latin description for T. sol<1ni. He based 
his name on the appearance of the spoTeS; these were In the form ol 
firm spore balls that were angular in shape. 

This smut di.lease occurs widely In Venezuela, Peru, Ecuador, and 
a few other places. It has never been reported outside South America. 
Several collections of potato material intercepted by the U. S. Depart­
ment of Agriculture, Agricultural Quarantine Inspection Divuion, are 
deposited In the National Fungus Collections at Beltsville, Maryland. 

I) Research Plant PatholoeJs~ Plant Genetics and Germplasm Institute, 
Agricultural Research Center, A,arlcultural RP.search Servlc<!, U. S. Depart­
ment of Agriculture, Beltsville, Marylaod 20705 (U. S. A.). 

') Superintendent of Research, Hindustan Ant!bloUCJ Re,earch Cent.re, 
Plmprl, Poona, India. 
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These interceptions provided the material to study Utis fungus; nu­
merous other specimens of this smut were examined by u.~ at various 
herburla ;n the United States and Europe. The smut occurs on Sotanum 
tuberosum L. e nd S. tuberosun, ssp. andige-na. (Jut. & Buk.) l-i.awkes. 
The type specimen is on S. tuberOStLm ssp. andigena that was collected 
by Barrus and M u 11 er in Mucuchles, State of Merida, Venezuela. 

Because this smut can Incite serious damage to potato tubers, it 
remains a potential threat to the potato crop. The smut Infects the 
tubers by transforming the cortex Into a sorus with dark. powdery spore 
mass. In most case,i, the entire tuber 13 attected; sometimes partially 
infected tubers are found. B a r r u s (1) studied the morphology o[ lbe 
sorus and, assuming it to be a species of Thecaphora, described lbe 
rusty-brown spore balls with 2 to 8 adherent spores that are somewhat 
angular, smooth on the contiguous side and abundantly verrucose on 
the free side. We made a detailed study of the type material, a.s well 
as of numerous other collections on S. tuber0$um and S. tuberosum 
ssp. andigena and found unique characters which warranted placing 
the smut under an undescribed genus. 

Discussion 

In the morphology of the sorus and In spore deve lopment In gene­
ral, the smut closely resembles the monotypic genus PoLy,nccopSi& 
hieron11mi (Schroel.) P. Henn. on tubers of wild Solanum species (S. lila­
cinum Rushy) that occurs only in South America in Argentine, Brazil, 
and Bolivia. A.s in the case ot potato smut, very lillle is known about 
P. hiercmymi except from the original descriptions. The morphology 
of this fungus was studied from an infected tuber collected by E. U I e 
in Rio de Janeiro in January, 1898 (Rabenhorst-Pazschke "Fungi Europaei 
et extra-Europaei" 4302). Figure I illustrates the cross-section of pot11to 
smut a!fecting S. tuberostLm (Cornell University, I'lantPatbology, Chupp 
Collection 33295; collected by J. Son k up in April, 1940, in Puno, 
Peru) showing the .entire tuber traversed by Jocular sori (Fig. 2). The 
same feature,i are Indicated in Polysaccopsis hi«onymi (Fig. 5, 6), 
where the entire tuber is cooverled into Jocular sori. Upon sectioning, 
both the potato smut (Fig. l) and P. hieTon11mi (Fig. 5) show that the 
locules are bounded by thick, sporilerous hyphae and that the spore 
balls are ctifferentiated en masse and pushed to the center. The !ocular 
nature at t.he sorus ,vas well-described !or P. hieTonymi by Hennings 
when he staled that the spore mass is produced in numerous sac-1.ike 
cavities formed by the myccHum. The outer, yellowi3h-brown mem­
brane referred to in H coning s• description as covering the sorus was 
found to be tha t of the host tissue only. I.ocular sori are also present in 
the smut genus Melanopsichium G. Beck, but the spores are not in spore 
bells. 
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In the potato smut mature spores are rust-brown in color; they are 
black ln Polyiaccop•is hteronymi. The spore balls in the two genera are 
rotally diffe.rent. In the potato smut all the spores are fertile; they are 
held together as in Sorosporium (Fig. 3). On exertion of gentle pressure, 
the spores separate (Fig. 4). In contrast, in P . hieronyml, the spores are 
similar to those of Urocystis, with large, dark-colored fertile spores in 
the center surrounded by sterile cells (Fig. 7). In fact, the smut was 
first described by Schroeter as Urocysris h ieronymi. The spore 
characters totally separate the two smuts. 

The recent work o! Thi rum a I a ch a r (1972) on the genus 
Thecaphoro well illustrates the fact that the potato smut is not a 
species of Thecaplwm. He showed clearly that in Thecaphora the spo­
res are multicellular and are produced by septation so that the separa­
ting wall lB common tor both the ceUs. Hence, when the spore ball is 
crushed, the cells do not separate but rupture at th~ opposite end, 
ruleasing the spore contents. This formation is illustrated in Thecaphora 
semini,,-convo!vuli (Desm.) Llro (- T. hyalina Fingerh.), the type of 
the genus. Fig. 8 shows the normal spore baU ot T. seminis-convolvuli; 
Fig. 9 shows the ruptured spore releaslng its contents. The cells of the 
spore do not sparate. Therefore, the potato smut ls not a species of 
1'hecaphOTa. Also, it is dlstlnct from Polysoccop>is which It resembles 
in sorus characters. We, therefore, place the potato smut under a new 
genus !or which we propose the name Angiosorns. 

Angiosorus Thi.rum. & O'Brien, gen. nov. 

Sori ut locull Intra hospitem, ex byphlB sporogenis delimitati; globl 
spoL·arum ex hyph.is sporogenis evolvcntes et cavitatem implcntes; 
mossa sporarum !usca puJverulenta; glob! sporsrum maturi 2 - pluri­
celJulall; sporae aut suis lateribus au t membrana tenui circumdata inter 
se cohacrentes ut ln Soropsoria, deln globls obtrltls di.sjungentibus et 
liberls. 

Typus A. •olani Thirum. & O'Brien. 

Angiosorus solnni Thirum. & O'Brien, sp. nov. 

(Syn. Thecaphora solani Barrus, Phytopathology 34: 712-714, 1944). 
Sori in cort ice et medulla tuberum deformium duroru.m, tuber 

omino vel ex parte ut Joculi 1-1.2 mm diam. penetrantes; globi spora­
rum numerosi, ex hyph.l.s spo:rogenis intertextis ad marginem loculorum 
evoluti, ccntrum versus compress.i. et cavitatem implentes, 2.-0 sport 
vel interdum monospor i, in matur itate cinnamomeo- vel ferrugineo­
bnmnei, subglol>osi vel angulares, 1!>-60 X 12-40 µ diam.; sporac ap­
pressione mutua ad latera contigua cohaesae, dein disjunge.ntes et tube­
ribus ruptis Hberatae, maturae fusco-brunneac, ad Jatus contiguum 
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laeves, ad latus llberum verrucosae, 7.5-20 X 8-18 µ.. Ge.rminatio 
non visa. 

Typus: Thecaphora so!anl Barrus, CHUPP 29427. 
Hab. in tuberlbus So!anl tuberosl spp. andlgena• (Juz. & Buk.) Haw­

kes, Muchucble,i, State of Merida, Venezuela, November 19, 1939, leg. 
Barrus et Mulle r (TYPUS); Puno, Peru, March, 1940, leg. J. Sonkup 
(Chupp 33295); M.uchuchles, State of Merida, Venezuela, April 28, 1943, 
leg. C. G. Sales et det. M. F. Barrus; Andes Mts., Peru, April, 1944, 
leg. Garcia Rads; on S. tuberosum, Colombia, S. A., May 29, 1962, leg. 
E. Y. Oka.sako et de!. A. J. Walson; on S. stoloni/erum, Mexico, Sep­
tember 23, l 963, leg. Williams & Lewi& et det. A. H. Lewis; Mexico, 
April 4, 1964, leg. H. A. Mueller et det. C. H. W. & J. Kaiser; Mexico, 
l eg. L. H. Whealdon et de!. E. C. Heincich; Villa Olampo, Mexico, March 
2, 1065; leg. L. W. Parks et det. J . A. Baker, Mexico, March 1, 1966, leg. 
Ed. Ayers et de\. E. C. Heinrich; Aguas Callentas, Mexico, November 2, 
1966, leg. D. V. Akins et det. J. A. Baker; Mexico, Jaunary 3, 1967, leg, 
L. Garcia et det. E. C. Heinrldl; Mexico, January 13, 1968, leg. R. Ste­
vens et det. E. C. Heinrich; Mexico, January 17, 1969, leg. et dct. A. H. 
Lewis; on Solanum sp., Aguas Calientas, Mexico, leg. R 0. Parson & 
J. Cromer et det. W. H. Wheeler; Mexico, February 10, 1064, leg. J. Kline 
et det. J . A. Baker; Mexico, March 4, 1964, leg. E. B. Garesa et de!. 
J. A. Baker; Mexico, March 1, 1966, leg. E. R. Stang & A. H. Lewis et 
det. A. H. Lewis; Mexlco, January 19, 1967, leg. L. W. Parka et det. 
J . A. Baker. 

Anrjosorus Tbirum. & O'Brien, gen. nov. 

Sor! as locules within the host, bounded by sporiferous bypb.ae 
from which spore balls are differentiated filling the cavity ol the 
locule. Spore mass dark and powdery. Mature spore balls 2 to 8"Veral­
spored; spores held together by their contlguous sides or a thin envel­
oping membrane as in So't"o.tporium and separating oft .into free spores 
wh.en sporn balls are pressed. Germination not known. 

Type species : Angiosorus solan! Thitum. & O'Brien. 

Angiosorus solani Thir wn. & O'Brien, SJ>. nov. 

(Syn. Thecaplwra solani Barrus, Phytopathology 34: 712-714, 1944). 
Sod in tubers which are misshapen and hard, sorl pervadlng the 

cortex and pith of the tubers; infection partial or involving the entire 
tuber as 1 to 1.2 mm locules. Margins ol locules with interwoven spor!­
lerous hyphae from which numerous spore balla are developed and 
pushed towards the center and filling the cavity. Matu.re spores are 
dark, rusty-brown en mmru , released by the disintegration o! the tu­
bers. Mature spore balls 2 to 8-spored, occasionally single, spores cinna­
mon to rust-brown, subglobose to angular in outline, 15--50 X 12-40 11 
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in diameter, spor~ held together by mutual pressure on contiguous sides 
and separating of! when teased, smooth on the co11tiguous side and den­
sely verrucose on the free side, 7.5-20 X 8-18 µ. Germination not ob­
served. 

Type: T hecapho,-a solani Barrus, CHUPP 29427. 
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Explanation ol ttg ure a 

Figs. 1--4. Anoto,oru, 1olanl. Fig. 1. En.laried view of Jocular sorl sho­
wing mo.rglnul sporllerous layer X 75. FJg. 2. .Cut surfac:a of S. tubetosum 
1howlna sorl In locules X 2 natural size. Fig, 3. Spore ball X 500. Fig. -l. 
Spore ball teased oul to show tour free spore.a X 1000. 

Figs. 5-7. Polysacoop,ls hieronllffll. Fig. 5. Loculor sorl X 75. Fig. S. 
Cut tuber aur(ace ot Sotanttm. sp. showing locular sort X 2 natural size. 
Fig. 7. Spore balls with central fertile and outer sterile cell x 500. 

Ftp. 8 and 9 .. Thec(lphorn semlni!-convolvull. Fig. 8. Spore ball X 500. 
Fig. 9. Cru1hed spore ball abowtnc rupture at the tree end, tne common 
wall between the SPor• celh remaining Intact X 1000. 
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A Selerotial Wilt or Pinc1ir11lo f:rom India 
S.J.Sln(b 

Faculty ot Agriculture. Banaras Rlndu University, 
Varanasi - 5, India 

Pineapple, Ananas comosus (L.) Merr., i.s one of the most important 
fruit crops in India. Its area under cultivation is increasing signifi­
cantly. A few fungal diseases attacking this crop have been reported 
from this country. A hitherto undescrlbed disease causing wilt of 
pineapple was observed in I.he pineapple growing areas al Shillong 
(Assam) during the year 1965 and a species al Sclerotlum was associated 
with the disease. 

Sclerotium wilt has a very wide host range and is distributed 
throughout the tropics an.d warmer parts al the temperate zones and 
Is one of the mosl destructive diseases of pl ants (W e b e r l G e o r g e , 
F., 1931, West Erdman, 1971) (8, 9). The first record of Sclerothtm 
wilt was by Ro 1 f s from Florida in 1893. Sacca rd o In 1911 named 
this wilt organism Scle,otium rolf•li ln recognition of Ro 1 f s' pioneer 
work. The Scl.,-01ium wilt oi pineapple was first. reported by F a j a r­
d o and Mendoza (1) in 1935 from PhiUppines. 

The initial symptom of the disease is characterized by a conspi­
cuous web of white ropy or fluffy extramelrlcal mycelial growth on 
plant a l the soil level as weU as on the soil around the plant. Later, 
U,e white mycelium disappeared and masse., of small, hard, round to 
ovoid, light to dark-brown sclcrot.in, about Lha size of mustaru seeds 
were observed al the collar region . ln advanced cases, both the upper 
and lower portions of the plant are fuUy covered by the mycelium ond 
later on sclerotical bodies are formed. The fungus attacks the root zone 
resulting ln the death of the plant. The plant starts wilUng and finally 
collapses (Fig. 1). The percentage of incidence calculated due to this 
disea.se ranged between 5-10. 

The pure culture of the tungus was obtained on Potato Dextose 
Agar (FDA) medium and in about 4 days abundant, radial growth of 
white, septate branching mycelium was observed in the petri plates. 
The fungus growth was l'apid covering the entire petri pl:ale in about 
9-10 days. After full growth of mycellum, the medium was consumed 
by the organism and hypha~ collected in small, dense, white, pin-head 
like structur es, changed gradually in colour and size and finally became 
brown or black coloured sclerotia within 10--12 days. 

Palhogeniclly was established by inoculating I.he pure culture of 
the pathogen In healthy suckers of pineapple which were grown In 
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12 lncheo earthen pots. The inoculum was placed by scooping tbe soil 
around at basal portio·n of the suckers and then the inoculum was co­
vered witb soil. The plants were kept in the humid chamber for 48 hours. 
Arter 7 d1lys a web or white mycclium was seen at the soil level as well 
as on the soiJ al'ound the plant otter one week o! jnoculntion. By the 
time sclerotia were formed the lower region of the skm was girdled 
resulting in ultimate death oC the plant. Repeated re-isolations resulted 
the same pathogen. 

Host range: The fungus was found to be pathogenic on Capsicum 
anntLtLm Linn., Cicer ar1etinum Linn., Crotalaria ;uncea Linn., Lyco­
perricon esculentum Mill., Pisum .sativum L., Solanu.m melongena Linn., 
Solanum tuberosum Linn. and Zintti<l elegans Jacq. 

Cross pathogenlclty: The fungus was isolated from Lycoµe,skon 
esculeutum, Solanum melongena, Capsicum annuum, Zinnia elega-ns 
and Ananas comosu, were found to be cross pathogenic when tested 
artificial. The isolate !rom L,ycoper.ticon e.scule-ntum was found to be 
more cirulent as compared to olhers. 

The pathogen causing wilt on \his host was idenU!ied as Scle,otium 
TOlf!il Sacc. and Ole description agrees with the type described by 
Earle (1), H iggi ns (3), Rolf s (4, 5, 6) and Saccardo (7). A 
perusal of literature revealed that this fungus has not been recorded 
on the host and being reported for the first time from India. 
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Some Cytologieal Studies on Mueorales 
By A. K. Sa rbb oy 

Dlvl&lon of MycolollY & Plant Pathology, Indian Alllicultural Research In­
sti tute, New DelbJ-12, India. 

Introduction 

Earlier studies on the nuclear behaviour in Mucorales have ~ 
mostly restlcted to the observations on resting nuclei (M o r e au. 1913; 
B aird, 1924: Ca llen, 1940; Cutter, 1942; Ra i, 1951, R ob i­
n ow, 1957; and Sa ks en a and S ar b hoy, 1962). ThiB was prima­
rily due to small slze of the nuclei and lack of proper techniques. With 
the recent development o! time and technlques now it is possible to 
study the nuclear behaviour in great detail. The present paper deals 
with the nuclear behaviour of the developmental stages of spores in 
live species of Mucorales. 

Materials and M ethods 

Ab•idia orcnidis (Vuillemin) Hagem, A. ornata Sarbhoy, Actino­
mucor etegana (Eidam) Benjamin & Hesseltine, Chaetocladium hesset­
tinei Mehrotra et Sarbhoy and CunninghameUa bertholletiae Stadel 
were isolatoo from the soils o! Gnngetlc pla ins. Two diflerent techni­
ques were used for the nuclear studies. In the first case the colonies 
were grown in one percent peptone solution. Two days later the ae-rial 
mycclium along w ith sporangia and sporangiospores were fixed in four 
diflerent fix atives, viz., modified Flem.m.i.ng's weak solution (Sa k­
s e n a, 1936), F I e m m in g's fluid (strong), Raper's and Fonnal­
acetic-alcohol (FAA). Fixed tissues were washed ln running water for 
twenty-four hours. Tbese tissues were stained with 0.5 percent baema­
toxylin (Edmund Gur r) or saturated solution of Gentian ,10Iet. 
The staining technique was the same as used by 5 a k s e n a & S a r b­
boy (1962). 

In the second case tho squashes with Acetorccin were prepared 
as described by 5 h arm a & Mukherjee (1955). The slides were 
fixed and stained according to the method o( RI d de 11 (1950). All 
the slidcs were examined at a magnification of X 1,000. 

Nuclei were observed at various stages in diUerent parts ol the 
material fixed with modified Flemming's wcok soluUon and 
Rape r's Fixative. In the resting stage these nuc.lci were seen sa.f'­
rounded by a nuclear membrane. Each nucleus had a nucleolus. The 
nuclear behavioW' depended on d.if!crent stages of fungal development. 
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Sporanglospo r es 

Dormant sporanglospores of all the species studied were mostly 
multinucleate and rarely uni- or bi-nucleate. The number of nuclei 
present In ea.ch sporangiospore ranged mosUy trom 4 to 10 only 
(Fig. 1, A). 

Spore Germi nati on 

The spores started germinating in all the species after 6 to 
12 hours. 'They were studied first, prior to germination also. 
Before germinal.ion spores swolled by absorbing moisture but the 
number of the nuclci remained the same as In the dormant stage. On 
germination, one or two germ tubes were formed and al that time the 
nuclei in them or in the spores were slightly elongated (Fig. I, A & B). 
These elongated nuclei were in I.be process ot clivision. Finally all the 
divided nuclei migrated Into the germ tubes, Co.rmlng n typical coeno­
cytic bypba (Fig. I , B & CJ. Later divisions of the nuclei were mainly 
by constriction (Fig. 1, E). Faint spindles with highly chromatic masses 
ol the central body lying in the equatorial region were seen in Abd­
dla OTchidl.s only. 

Sporanglurn 

In the process ot sporangium development mycelial tips swell and 
the cytoplasm developed many vacuoles In the sporangium. 'The nuclei 
in !be swollen tips divide very quidcly forming a multinucleate 
sporangium (Fig. 1). The number of nuclei per sporanglurn greaUy 
varied but mostly they were thirty to forty. 

Discussion 

'There are two types of nuclear divisions occurring in Mucorales 
(Cu t I er, 1942, a). He stated that in the rapidly growing byphae mi­
tosis took place. Generally the formations of the faint spindles with 
highly dt~matlc masses ot the central body lying in the equatorial 
region were seen. 'These chromatic mass separated into two nearly 
equal halves which moved towards the poles of the spindle. A!ter a 
time, when those muses reached the poles, the spindle disappeared, 
a clear region was formed around them and soon after, the two 
daughter nuclei were seen each with a nuclear membrane. The author 
only observed structures with faint spindles in the case ot Absidia 
ord,klb. The.re ls also some evidence that similar structures occur in 
C1.tnninol111mel!a echinulata (Ra i z ad a, 1957). The dormant spores 
were multinucleate as reported by Cut I er for dif!erent spccles o! 
Mucorales studied by him. The present results are in contra<liction with 
Cutter in the presence of w.tl·, bl- and multinuclea\e types of spores. 
Earlier workers could find only multi.nucleate types (Ca I J e o, 10~0; 
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Cutter, 1942 and 1942 a). These uni- and binucleatae types were .,. 
viable as the mult.inucleate ones. 

The best resul ts were obtained in Rape r's fixative and modlfied 
FI em min g's week solution. Dividing nuclci were not observed in 
the squash preparations. 

Const.rictions of nuclei during amitosis ,vcre seen in mature hyphac 
in the present studies. Cutter (1942), Robinow (1957) Md B a­
k e ,. s pig el (1960) also reported similar r esults in the case of fungi 
studied by them. 

Summary 

N uclcar behaviour of !i ve different species of the order Mucorales 
was studied in detail. 

The uni-, bi- and multinucleate spores were found in all the spe­
cies. Dividing nuclei in Absidia o,chidis formed laint spindles, in other 
species only a slight elongation of the nuclei was observed. Nuclci in 
mature hyphae divided by constrictions. 
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Slimo-monhls of Delhi 
By T. N. L a J< b a np a 1, 

Department of Botany, Hans &j College, University of Dcllii, Delhl-7 

A systematic worl< on the slimo,-moulds of Delhi was started by 
Sin g h & Pus hp a v a thy in 1964 and they published two ,.,_ 
search papers, describing fifteen species (1965, 1966). The present paper 
adds ten more species to the original list of fifteen. Two species and 
one variety amongst these arc first reports from India and have been 
fully described and illustrated. All these specimens except Badhamia 
macrocarpa were collected from a low lying area on the old Dehli 
Ridge and from University Botanical Garden, on August 16, 1970. 
Fruiting bodies of Badhomia macrocarpa appeared on a thatched basket 
of Phoenix leaves which remained wet for about a week. 

The specimens were glued to cardboard boxes and their details 
worked out following the methods of T h ind & So h I 1955, and 
Singh & Push pa vat h y 1965. The specimes have been deposited 
in the Herbarium of Hans Raj College, Univers.ity of Delhi, Delhi-7, 
constituting the numbers 112.-122, and the duplica tes of the new 
records have also been deposited in the Department of Botany, Uni­
versity of Texas, Austin, U. S. A. The identilication of the specimens 
is based on ,The Myxomycetes' by M a rt in & A I ex op o u I o s. 

!. AT c y Ti a de nu data (L.) Wettst. 

Collected on dead twigs, Delhi Ridge; August 16, 1970. Typical. 
Herb. No. 113. 

2. Pe.,. i ch a en a. d e p r es s a Lipert 
Collected on dead bark, August 16, 1970 and from bark of the 

living trees placed in moist mamber. The fructifications appeared 
within ten days, mostly on the side away from light. Pla.smodium is 
yellowish. Quile typical. Herb. No. Jl2. 

3. Arc yr i" ins i g n i • Kalchbr. & Cooke 

Collected on dead twigs, Delhi Ridge, August 16, 1970. Typical. 
Herb. No. 114. 

4. Diachea subseui l is Ped< 
Collected on dead twigs, Delhi Ridge, August 16, 1970. Herb. No. 115. 

The stalks o! the fructi11catlons in this collection are longer and the 
colour blue.r than the expected, but quite typical otherwise. 
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5. B a d ham i a ma c r o c a q> a (Ces.) Rost. (Figs. C, E, G) 

Collected on thatdled basket of Phoenix leaves, August, 1970. 
Herb. No. 116. New record for India. 

Fructiftcations: sporangtate, stipitate or sessile, up to l mm in 
totol height; sporangta closely or loosely gregarious, erect or slighUy 
bent, globosc or subglobose, or reni!orm and umbllic:ate below, ash 
grey, white or greyisch black, umbilicus orange brown, 0.2--0.5 mm 
In diameter; stipe: 0.4--0.5 mm long, dark brown lO almost black 
and broad at the base, yellowish orange and narrow at the top, longi­
tudinally rugose; hypothallus: inconspicuous, merging into the sub­
stratum, relate, concolorous with the lower portion of the stipe; 
perld.iwn: slngle, thin membranous, translucent, covered with thick 
lime !lakes, while: dehiscence: irregular, but mostly the upper portion 
falling away, leaving behind the lower part as a deep cup; columella 
absent Capillitium: appearing physaroid under binocular but cal­
careous throughout, hence bad.bamoid. Nodes large and irregular, 
internodcs narrower and longer, botil filled ,vitil calcareous granules. 
Spores: black in mass, dark violet brown by transmitted ligill, glo­
bose or subglobosc, coarsely warted, 11-12 µ in diameter. 

This collection resembles B. macrocarpo ve.ry closely. It differs 
form it in the absence of plasmodiocarps and in having smaller spores, 
11-12 µ in diameter instead of 11-15 µ. 

6. Phys are It a oblong at a (Berk. & Curt.) Morgan l. a Iba 
Alexop. (Fig. A) 

Collected on dead twigs and broken earthern pots, Delhi Ridge, 
August 16, 1971. Herb. No. 117. New record for India . 

C. a Iba is characterised by grey-white sporangia, yellow stlpes 
and white plasmodium. It is a consistent white variant ot Physarella 
oblonga. This collection resembles!. ol!>a in all respects. 

7. Phys arum cine re um (Bat.ch) Pers. 

Collection on living Cucurbita leaves and st<?mS, Botanical Garden, 
August 16, 1970. Typical. Herb. No. 118. 

8. Phy •arum pus ill um (Berk. & Curt.) G. Lister 

Collected on decaying ropes, Delhi Ridge, August 16, 1970. Typical. 
Herb. No. 119. 

9. Di dymium &quamu l o,,.m (Alb. & Schw.) Fries 

Collected on Curcurbita leaves and dead twigs, Botanical Garden 
and Delhi Ridge, August 16, 1970. Typical. Herb. No. 120 & 212. No. 120 
is a sessile form of D. SQUllmu!osum. 
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10. Diderm<1 plat11carpum var. platycarpum Nann. 
Brem. (Flgs. B, D, F) 

C.Ollected on dead and decaying leaves, Delhi Ridge, August 16, 
1970. Herb. No. 122.. 

Fructilications: plasmodiocarpous; pla.smodiocarps up to 13 mm 
long and 7 mm wide, white, broadly effused, simple ur branched and 
nctled; hypothallus: inconspicuous; peridlum double, outer layer 
lnick, crustosc, calcareous, brittle, inner layer closely applied to tbe 
outer layer, sometimes separate, becomes visible only when lhe outer 

=- ~j~ 
~~ 

Ph~!4rolto oblonoata f. alba. Fill, A. Thimble shaped sporangla, X 10. 
Diderma plat11carpum wr. pl«t11ca.'1)um. Fig. Broadly effused plasmo­

dlocarp, x JO. Fig. D. Hyallne, Don-calcareous capillltlurn, x 1000. Fig. F. 
Prominently warted spores, X 1000. 

Badhamta =rocorpa. Fig. C. Umblllcate spo'r110lfla, X JO. Fig. E. Capll­
lillum with calcareous nodes and lnlemodes, x 400. Fig. G. Warted spores 
with warts arran1cd in lines and cluaters, X 1000. 
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]ayer is broken obliquely. membranous, tronslucent; dehiscence: lrre­
gular. Columella poorely developed, represented by lhe raised base of 
the lruct.ification, yellowish brown. Capillitiwn: composed of branch('(! 
and spartngly anastomosed hyaline threads, flattened at the base and 
narrow at the tips. Spores: black in mass, violaceous brown by the 
l.ransmitted light, globose, 10-U µ In diameter, prominently verru­
cose, warts arranged in faint lines and distinct clusters. 

This colle<:tion resembles Didenn<1 platycarpum var. pl4tycarpum 
very closely. However, It differs from the same in that the two pcridial 
layers are not much diJllincl and lhe SPOres are distinclly warted and 
not minutely warted. Further the capillllium is quite characteristic. 11 
is so profuse that the overlapping of the threads (which ordinarily 
have few anastomoses) gives the appearance of much branched threads. 
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Notes on a Collection of Slime Jlloulds from Nainital *) 
T. N. L a kb a n pa I, Depa.rtement ot Botany, Huns Raj CoUese. 

University of Deihl, Deihl 7 

Ten species of slime moulds are recorded, collected during the 
wlnter season. Two of them (Lycogala flovofuacum and Arcyrio in­
carnata) are new records for India. Lycogala flavofuscum is of much 
significance because It Is not a common species. 

This paper records ten species of slime moulds collected from Nai­
nital • during tbe winter season of 1970, in the last week of November 
Two of these are new records for India and have been fully described 
and Illustrated. Lycogala flavofuscum (Ehernb.) Rost. is of much signi­
ficance because it is reported to be 11 rather an uncommon .species" by 
Martin and A I ex op o u Io s (1969). At the time when this col­
lection was made, the vegetation all around had dried up, snowing had 
begun in the far off areas and it was very dry. Fifteen specimens were 
found growing on a single log of wood, on way to Cheena Peak and 
one specimen was coUected from near the Government House. No 
specimen was recorded from rest of the localities visited. These spe­
cimens appear to be the left overs from the rainy season. however, the 
fruiting bodies are quite healthy and mature showing their resistance 
to cold and dry conditions. 

Laboratory methods for study and ideotillcatlon of the specimens ls 
based on 'The Myxomycetes' by G. W. Martin and C. J. Alexo­
po u I o s. All the specimens have been deJ)O"ited in the Herbarium of 
tbe Dcparternent of Botany, Hans Raj College (HHRC/'l'NL), Univer­
sity of Delhi, Delhi:....7, constituting the nos. 123-136. Duplicates of nos. 
123, 125, 129, 131 and 134, have also been deposited in the Departement 
of B iology, Chico State College, California, U.S.A. 

I. L11coga!a f!avo/uscum (Ehe rnb.) Rost., in Fuckel, Jahrb. Nass. 
Ver. Nat. 27-28: 68. 1873. 

Collected o.n a dead slump of wood, Nainilal (U.P.), November 24, 
1970. HHRCITNL 126. New. record for India. 

Fructification nethalioid; aethaUa scattered, solitary or in groups 

'l Nalnttal (altitude 1920 m) Is surrounded by high moun\als on three 
sides viz. Checna Peak 2612 m; Deopatta 2436 m; Ayarpatta 2487 m. Th!A 
encloses a lake wjth a c::ircumleren~ or about 3.2 km. The average ra infall 
is nbout 250 cm. The rainy .season Jasts t.rom the mlddlc of June to the end 
of Sept.ember. Up to now the slime moulds have been collected from Noinital 
only during the rainy season. 
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of 2 or 3, subglobose or hemispheric, pulvinate, sessile, slightly narrowed 
at the base, or may be broadly effused, greyish brown or silvery grey, 
smooth, glossy, 10-18 mm long and 8-12 mm wide; hypothallus pro­
minent, rotate, silver grey; cortex thick, fragile, shining, smooth, glossy; 
dehlsceru,e irregular, mostly the fragile peridiuro rupturing al the top. 

Pseudocapillitium well developed, greyish. brown, pallid by trans­
mitted lignt, consisting of branched tubes, 6-30 µm wide, united to 
form an intricate network, expanded at the Joints and then up to 
60 µm wide, tubes smooth or wrinkled, free ends rare, rounded and 
sl41htly swollen. 

Figs. 1-3. L11cogal<i /laoofuscum. l. Two oatllalla with slighUy coostr!cted 
base, X I . - 2. A Portion ot pseudocaplJllllol !bread, X IOOO. - 3. Reticu­

late spo.rclt, reUculatJons oovertng 1/• of the surface, X 1000. 
F4!s. 4--8. A,cwia lnoornalll. 4. Frult1n, bodies, X 20. - , . C..pillitiaJ threads 

sbowtn& dllferent types o! marklnp, X 1000. - 8. Spores X 1000. 

215 



Spores clay brown in mass, pallid by transmitted light, globose, 
5-6 iun in diameter, prominently reticulste, reticulations covering 
•t, or the total surface. 

This species has been recorded from Eu:rope, North America, South 
America, South Africa and China so for. This is its first record from 
India. M a rt i n & Al ex o p o u lo s (1969), mention that "the large 
size, the thick brittle nearly smootb cortex, and the very coarse pseudo­
capillitum are the JJ1llJ:k.s of this widely distributed but rather un­
common species. Even =all specimens are readily distinguished from 
Lycogala epidendrum (L.) Fries by more pulvinate habit, and the I.hick 
brittle perldlwn. The spores are somewhat Jess strongly marked and 
slightly smaller." 

Thls collection differs from the typical species in the absence of a 
stalk, in the presence of less frequent free ends and predominantly reti­
culate spores, the reticulations covering only •/, of the surface. 

2.. Arcyria cineTea (Bull.) Pers., Syn. Fung. 184. 1801. 
Collected on bark; dead stump, mosses and dead wood, Nainital 

(U. P.), November 24, 1970. HHRC/TNL 130 a; 130 b; 130 c and 130 d 
respectively. 

AU the collections are typical of \he species. All except 134 b pos­
sess solitary as well as clustered sporangla, 134 b is exclusively a 
clustered form. It was found intermixed with Stemonitia fU$ca Roth. 
and infected with A,peTgillus sp. and Cunninghamella sp. 

3. ATcyTia incarnata (Pers) Pers., Obs. Myc. 1 : 58. 1769. 
Collected on dead stump of wood, Na!n!tal (U. P.), November 24, 

1970. HBRC/TNL 12S. New record for India. 
Fructification sporangiate, stipltate, total height 1,6 mm; sporangla 

gregarious or densely crowded, subglobose or subcylindric, 0,5--0,7 mm 
long and 0,4--0,5 mm in diameter, dull grey or greyish brown, brownish 
black at the base; stalk 0,8-1 mm long, dark brown or dark reddim 
brown, dull or shining, broader at the base, narrow upwards, longi­
tudinally rugose, filled with spore like but larger cells; hypothallus well 
developed, rotate and confluent, reddish brown; peridium thin, mem­
branous, shining, trridescent, early evanescent, greyish brown, marked 
by radiating lines at the base; dehiscence irregular, peridium falling 
away above, leaving a deep cup behind, cup or calyculus irregular, 
striated longitudinally, stria\!ons more prominent at the base. 

Caplllitium well developed, consisting of smoky brown threads 
united to from a large-meshed net. appearing brownish yellow In the 
transmitted light, 5 or 6 iun in diameter (except the spin._.), marked with 
spines, half spirals and reticulations, reticulations more prominent at 
the ends, subsequent cogs under one focus give an impression of 2 or 3 
spirals, spines up to 6 µm long, pointed or blunt, free ends frequent, 
blunt and usually more spiny than the rest or the thread. The caplllitium 
is loosely anacbed at the base but quite firmly so as not to ·fall apart. 
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Studies on tlte i\fycological l'roduction 
of Citric Acid h1 J.ndit\ 

IL EfJcct of factors other than nutritional 

B. S. Mehrotra & Jyoti Sln(b 

Botany Department, University of Allahabad 

Besides nutr1tional factors there a.re a number of other factors 
which govern the production or a metabolite. Chief of these arc the 
temperature, length ~f incubatio.n and pH of the medium. 

The t..mperature range of 2~5° C has been reported to be most 
&ultable !or citric acid production (Doe g le r and Prescott 1934; 
and Cahn 1935) and above this range the eUects of certain metall!c 
lon.s on citric acid production were accentuated (Tom l i n s o n et al. 
1951). However, sometimes the fungus had been grown at one tempe­
rature to obtain abundant mycelium and then transferred to the other 
to get a maximum yield (Ko v a ts 1946). 

The length of incubation period is another controlling factor for 
the production of citric acid. The optimum time required to obtain 
highest yield has been reported to be 9-12 days by D o e g I er and 
Prescott (1934) and 10 days by Gerhar d t et al. (1946). Shu and 
Johnson (1948) distinguished two distinct phases in citric acid pro­
duction (i) the phase during which. the mycelial growth of an organism 
occurs or "initial growlh phase "; followed by the (ii) "fermentation 
phase". The m.aximum yleld is obtained at some point, where the cell 
material i.s enough to convert the residual sugar into a product and 
this fermentation capacity generally decreases with the age. 

Hydrogen-ion concentration effects the metabolism of fungi in 
two ways. Externally It controls the degree of dissociation of inorganic 
Ions In the culture ,olutlon and since the dissoclatlon plays a part in 
the movement of the ions into the fungus, degree of dissociation will 
effect the fungal growth and metabolism. Internally it can cause a 
change in the pH of the mycellum with the result the behaviour of the 
fungus is absolutely diffi>rent at different pH values. 

The role of hydrogen ion concentration in citric acid productlon 
was first realized by C u r r ! e (1917). A low pH generally !avours citric 
acid formation, mlnimlzes the danger of cootamination and makes 
sterilization simple, while high pH favours the production of oxalic 
acid and other undesirable organic acids and encourages contamination. 
After the reports of Cur ri e (1917) further emphasis on I.he important 
role of pH in the citric acid fermentation was made by B e r n h a u er 
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(l-926); Ch a 11 • n g er (1929); Doe g J e r and Prescott (1934); 
and S h u and Jo h n s o n (1948) and they all were in favour of low 
initial pH range (1.6-2.4) of the fermentation medium. 0 x ford ct aL 
(1949 a) used a higher Initial pH, i. e., 5.0-5.8 for fermentation o! 
Natal mill molasses by A.,pergll!us wentii. However, the b<>st citric 
acid producing fungi possess the greatest tolerances to low pH values, 
and the most favourable pH will depend largely on the strain and the 
fungus used (Ber n ha u er 1929). 

In this second paper of the series an attempt has been made to 
determine the optimum temperature, Incubation period and pH of the 
medium for maximum production of citric acid by six selected strains 
of A,pergillus niger group yielding fairly high yields of acid. 

Materials and Methods 

Pure cultures of the six strains of Aspergillus niger, viz., M,. L,, 
RK,, A,, SJ 1, and o., were grown on Czapek's solution agar slants 
containing the following constitllents, sucrose, 30 g; NaNO,, 3.0 g; 
KH,PO,, 1.0 g; KC!, 0.5 g; MgSO,, 0.5 g; FeSO,, 0.004 g; agar agu, 20 g; 
and distilled water to make 1000 ml. A heavy crop of spores was ob­
tained at 25° C within 4---6 days. 

The fermentation medillm employed was that developed by Doe g­
I er and P r escott (1934) containing per liter'): sucrose, 150 g or 
glucose"), 150 g or Gur •») to •upply 15•/ , inverl sugar (these carbo­
hydrate sources have been follDd economlcal and equally good as 
sucrose by the aut.bor 1n the previous experiment), NH4No11 2.23 g; 
KH1PO., 1.0 g; MgSO, . ra,o, 0.223 g llild distilled water to make 
1000 m.l. 100 ml portions of this medillm were poured in 300 ml. 

Erlenmeyer pyre.x flasks as fermentation and 25 ml. in 150 ml. !lusks 
as germination medium. The flasks were steam sterilized for half an 
hour and for three successive days. 

A heavy spore swpension was obtained by adding an equal amollnt 
of lnoculum in flasks containing 23 ml. of germination medlllm. These 
flasks were kept at room temperature 28° C ± 1 for 4 hours. After 
4 hours 10 ml. of the germinated spore sllSpenslon Crom each flask were 
poured in flasks containing fermentation medium in triplicates. The 
experiments were run in surface culture. 

Effect of temperat u re 

The pH of the fermentation medlum was adjllSted to 2.4-2.8 by 
adding required amount of N/10 hydrochloric acid. TI,,e flasks were 

•) Commercial (market) sug.1r, 
.. ) Oexlrosal, o corn product. Corn product Co" India, Private Ltd .. 

Bombay - 1. 
•••) A oat.Ive product used as a substitute ol suaar, prepared by concen­

traUog suear cane Julee. 
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kept undisturbed at a temperature of which the effect was to be ob­
senred for one hour before inoculation to avoid the Jag effect. Three 
flasks of each sugar (either sucrose or glucose or Gur) were inoculated 
with a heavy •pore suspension of each strain and were kept at the 
following temper:,tures: 15°, 20°, 25°, 30°, 35° and 40° C In order to 

EFf(CT Of= OIFF(.A(Nl T( MPf.RAlUqc<ij ON ™( (.lfAIC ACID Pk()()UC'IIOO 

BY $1)( OIFfEAEN'T STRAltvS o, ASPE'.RGILLU5 NIG£:R GROUP TAklNG GUJC0SC 
SUCROSE AHO GlJ~ 5,£PAAAT(L'i AS CAABOtWORATf SOURUS, 
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ascertain the effect of temperature on the yield of citric add In the 
presence of dlffer;ent sources of carbohydrate. The cultures were in­
cubated for 10 doys. 

In one more experiment all the six strains were cultu,red on the 
above medium with sucrose as carbohydrate source and the tempera­
ture of Incubation was changed after every 24 hours within the range 
of 20-35° C and the yield of citric acid was observed. 

Effect of pH 

The pH of the fermentation medium was adjusted to 2.4-2.8 alt.er 
sterilization and a series of fiaoks with three different sugar source& 
were inoculated with each •train. The cultures were incubated at 30° C 
and three flasks from each sugar and of each strain were estimated 
daily from the second day till the 12th day. 

Eff ect of pH 

All U,e three sugar sources were tried to observe the eUect oC 
dif!erent pH values. The pH of the medium was adjusted after sterili­
zation by addition of N/ 10 HCI or N/10 NaOH. Hydrochloric acid was 
used to adjust the pH values for the element chlorine has a distinct 
value as a constituent of the medium. The pH of the di!ferent lots of 
fermentation medium was adjusted within the range of 1.0 to 7.0 with 
differences of pH 1.0 but this difference was later narrowed down 
to 0.5 within the pH range showing maximum production of acid in 
order to determine the optimum pH. All the si.x strains were tested on 
each pH value and for each sugar source. The experiments were run 
in triplicates and the cultures were incubated at 30° C for 8 days as 
these have been found to be optim.um conditions for maximum produc­
tion of acid. 

Estimations of citric acid were made by the method of Bern­
h a u e r (1926), sugar estimations were done by S om o g y i's method 
(19-15), and the total acidities were measured by titrating with 0.1 N 
sodium hydroxide using phenolphthalein as indicator. 

Results an d Discu ss ion 

Effect of temperature 

The results are presented in plate 1, figs. 1-18. At 10° C the 
strains did not grow and at 15° C the growth of the strains was late 
and poor, thus very little citric acid accumulated. At higher tempera­
tures, the yield started increasing and the optimum temperature for 
citric add product.Ion was 30° C for strains M,, RK, and SJ I for ell the 
three sources of sugar, 35°, 20° and 30° C for strain L,; 35° , 25° and 
25° C for strain A,; end 35°, 30°, end 30° C for strain O,, on glucose 
(dextrosol), sucrose and 'Gur' respectively. At 40° C very little citric 

220 



acid was produced by all the slrainll and al still higher temperatures 
the oxalic acid formattoo was !avoured. The yield or citric acid was 
not much tlfecled by fluctuating temperatures provided the tempera-

UFfiCT OI TH£ LEHCT'H C:S: lnCUaATION PEIU)O ON C(1~K; A(IO PRC()(.CTION 
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lure is not lowered or raised considerably from the optimum range 
which wos 20• C - 35° C differing only slighUy with the strain and 
tlie carbohydrate used. 

The preaen~ results are in oon.thrmity wilh those of Cahn (1935) 
and Tom Ii n son e t al. (1951) who found the temperature range of 



20°-35° C as the most suitable for citric acid production. However, 
D oegle r and Presco t t (1934); Karow and Waksman (1947); 
Oxford et al . (1949a); and Steel et al. (1 955) reported that the 
citric acid production decreased beyond 30° C. This difference may 
be due to the dif!erent cultural conditions and the strain used. Ac­
cording to the r esults obtatned slight fluctuation of temperature has 
not much effect on the yield, a more economical production of citric 
acid is possible as maintaining constant temperature throughout lhe 
year may cost !he industry more. 

Effect o[ the l ength of inc u ba t ion period 

The results are summarized in plate n, fig. 1-18. It was con­
cluded from the results that the citric acid formation took place after 
2 or 3 days growth when glucose was the substrate, after that it started 
gradually Increasing and reached a peak which was as follows: 6 days 
for strain o.,; 9 days for strain Mr, RK, , A, and SJ,; and 12 days !or 
strain L,. The acid accumulated from the second day in the case of 
sucrose and maximum yield was obtamed after 5---43 days from M, 
and L,; 6 days from O.,; 7 days from A,; and 8--11 days from SJ,. In 
the case of 'Gur' the acid format.ion started from the second day and 
lhe maximum yield was obtained on lhe 5th day from A,; 6th day 
from SJ,; 7th day (rom M,; 8--llth day from RK,; and l Olh day 
from o.,. After that lhe rate of acid accumulation retarded. 

It is evident from the results that the in!luence o( incubation 
period on citric acid yield varies with the strain and the carbohydrate 
source used. It is also clear lhat there are two dist i.nct phases In this 
fermentation, the first ls the "Initial growth phase" where the sugar 
split products combine with nitrogen, sulphur and minerals to bulld 
up the component of cell material, and near the end for maximum 
growth a.re maximum yields obtained due to diversion or carbohydrate 
dissimllation to acid formation channels. Tb.is is the second "acid for­
mation phase" where the sugar split products cannot be further con­
verted into protoplasmic material in conjugation with nitrogen, sulphur 
and minerals because the latter are absent (Foste r 1949). This ob­
servation supports the finding of Shu and Johnson (1948) who 
distinguished clearly two phases in the citric acid fermentation. 

The decrease in the yield during later period of incubation may 
be due to the CO, formation at the expense of the citric acid formed, 
as i t is well keown that some carbon dioxide ls always formed by 
moulds via oxidative metabolism (],' o st er 1949). 

It has also been observed that the citric acid accumulation starts 
from the second day in the case of sucrose and Gur while it tak<>S place 
from the fourth day in the case of glucose. This may be c,cplalned by 
the fact lhat the fructose portion of sucrose is much more ellicienl in 
generating citric acid than glucose (Be r n ha u er 1928 c). Therefore, 
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as soon os sucrose is split into its hexose component, the fructose 
portion is ut ilized in the citric acid formation . 

Effect o f different pH values 

The results presented in plate ID and figs. 1-18, show that the 
citric acid y ield was very poor below pH 1.0 and an increase in the 
acid production was observed as we go to higher pH rang~. Maximum 
yield was obtained at 2.0, 5.0 and 6.0 In the case of M,; 1.5. 5.0, 5.0 in 
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the case of L,; 5.0, 2.0 and 6.0 in the case of RK,; 2.0, 4.0 and 5.5 in 
the case of A,; 2.0, 4.5 and 5.5 in the case of SJ,; and 5.5, 5.0, 5.5 in the 
case of o., on glucose, sucrose and 'Gur' respectively. Above these pH 
values the citric acid product.ion was very poor and the high value of 
total acidity was due to the oxalic acid formation. 

It is also evident from the results that the initial low pH values 
for acid formation ia needed only .in the case of gluco•-e. In the case of 
sucrose and 'Gur' the strllins produced fairly good amount ol acid even 
at pH 5.5 whe.re the.re was no need of adjusting the pH of the medium 
by addition of e,i:tra mine,:,al acid. Similar has been the experience of 
B e r n ha u e r (1929). Accordlnit to him a strain, able to tolerate and 
form organic acid in the presence of high initial acidity, might be a 
superior acid former in the absence of high Initial aeldity. 

The need of extra addition of ntlne.ral acld in the case of glucose 
and not in the case of sucrose and 'Gur' may al.so be explained by the 
results of previous study (the effect of Incubation period). The acid 
accumulation started from the very second day and lowered the pH 
to 1.8-2.2 when the substrate was sucrose and 'Gur' while fermen­
tation started a little later, I. e., from the fourth day in the case of 
glucose, therefore, the addition of extra mineral acid is required at the 
initlal growth stage so that the fungus may not form a heavy mycelial 
mat at the expense of substrate. 

It was concluded from the result that an add environment created 
either by addition of mineral acid or by organic acid fermented in the 
medium ls necessary for citric add production. 

Summary 

The effect of temperature, length of incubation period and hydro­
gen- loo concentration (pH) on citric acid production by six straina of 
A,pergil!ut nigOT group viz., M,, L,, RK,, A,, SJ, and o .. was deter­
mined. Three different sources of carbohydrate viz., glucose (Dextrosol, 
a corn product), sucrose (commerclal market sugar) and 'Gur' (a native 
product used as a substitute of cane sugar prepared by concentrating 
the sugar cane j uice) were tried. 

The temperature requirement differed slightly with the strain 
and the carbohydrate used but the optimum range of temperature for 
acid production was 20-35 ° C. The citric acid yield was not much 
effected by the fluctuating temperatures provided the temperature ls 
not lowered or raised much from the optimum range. 

The optimum incubation period for conversion of sugar to citric 
acid was 6-12 days for glucose and 4-10 days for sucrose and 'Gur'. 
The amount of citric acid formed decreased on further incubation. 
However, there were two distinct phases of ferme.ntation, first was the 
growth phase which extended upto 3-4 days with glucose; upto 2 days 
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with cane sugar; and 1-2 days for 'Gur'. Beyond that the Iermentation 
phase started which lasted upto 10-12 days. 

The optimum pH for citric acid producti'on with glucose, sucrose 
and 'Cur' respectively was 2.5, 5 and 6 for strain M,; J .5, 5.0, 5.0 for 
L,; 5.0, 2 and 6 for RI<,; 2.0, 4.0 and 5.5 for A1; 2.0, 4.5, 5.5 for SJ1; and 
4.5, 5, 5.5 for O.,. However, It was concluded that too low a pH was 
required for fermentation tn the case of glucose while maximum acid 
accumulated at pH 4.0---6.0 and 5.0-6.0 in the case of sucrose and 'Cur' 
respectively. Exceptionally for st rain RK, and O., higher pH was 
required !or fermentation with glucose also and a low pH for sucrose 
only by RK,. 
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Mycological Production of Citric Acid·lil 
Effect ol the different l'\ltrogeo compounds 

Jyoti Singh & B. S. Mehrotra 

Botany Departmonl, Unlvorslty o! Allahabad 

Nitrogen Is one of the most essential coostit.uent.s of a nutrient 
medium (or fungi. Besides the formation of a chitinous ccll wall and 
protoplasmic ZTU1terial, nitrogen has an important role in the formation 
o! nucleic acid.,. 

We h mer (1892) !ound that the nature of a nitrogen compound 
in a medium Is a critical factor in oxalic acid formation. Accumulation 
o{ oxalic acid was possible only when Ca(NOJ,, KNO,, NaNO,, NH,NO,, 
(NH,J,PO, and peptone were the nitrogen sources but NH.Cl and 
(NH,),SO, never allowed the formation of oxalic acid. High citric acid 
yields were found only when nitrate nitrogen (NH.NO,. KN01, and urea 
nitrate) wa.s present In the growth medium (Bern ha u er, 1928). 

Loe sec k e (1945) reviewing citric acid word concluded that 
there seems to be no source of n itrogen which Is best for all the strains 
of .Aspergillus niger. It has also been shown that dilierent strains used 
differC!nt sources of nitrogen for the same metabollc reaction. But­
k e w i t s ch and Os nit z k o ya (1936) using one stra in ol Asper­
g,flus niger, oblained a marked increase in the yield of citric acid from 
sucrose by the addition of 0,30/, magnesium nitrate, but when using a 
second st.rain, the addition o! magnesium nitrate actually caused a slight 
diminution in lhe ylold. 

Not only an excess o.f biologically available nitrogen in the medium 
be avoided (S hu and Johnson, 1948; Chrzaszez and Tiku­
m o v, 1931) but also the correct concentration of nitrogen be supplied 
tor a particular metabolite. The concentration of the nitrogen source 
is also a con trolling factor in the production of a metabolic product . 
Gluconic acid is formed almost exclusively from strains of A3pergillm 
niger when the mycelium Ls cultivated on a growth medium poor in 'N' 
content (Bern ha u er 1928 b, d). On the other hand, citric acid is 
formed. on a medium relatively deb in nitrogen, and at still higher 
concentration , there is increa.se in the growth and sugar consumption 
but decrease in the amount of citric acid produced (Ka row, 1942). 
Doe g I e r and Prescott (1934) reported that more than 2,5 g/liL 
NH,NO, favoured oxalic and less citric acid formation. W e 11 s and 
He r rick (1938) reported 0,16 to 0.32"/, NB,NO, to be the limit for 
good citric acid y ield. Sodium nitrate in a 0,4 '1• concentration was found 
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t.o be better than ammonium nitrate or ammonium sulphate by Po r­
g es (1932) while Butkewitsch and Gacw skaya (1935) used 
potussium nitrate in 0,31/o concentration in order to obtain highest yield 
of cl tric acid. 

The present study was undertaken to evaluate the effect of dif­
ferent nitrogen sources on citric acid production by six selected slrains 
or Aspergillus niger g.oup. 

Plate I 

urea 0( OIFFV(Jlf tafll()C';V( COMPOUNDS ON CITRIC ACto Pl()ouc;tlOH ,., 
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Mat e rials a nd M etho d s 

The six strains taken for the study were: M,. L,, RK., A,, SJ, and 
0 40• The fermentation medium employed in this experiment was that 
recommended by D o e g I e r and P re s co t t (1934) with the following 
composition: sucrose (commercial cane sugar) 150 g; KH,PO., 1,0 g; 
MgS0,.7H,O, 0,223 g; and dtstilled w ater to make 1000 ml. Various 
nitrogen compoundo wore added singly so as to furnish 0.78 g nitrogen 
per liter (present in 2,23 g of NH.NO,). 100 ml. of this solution was 
taken in 300 ml. Erlenmeyer's Pyre.x flasks. The flasks were ste.im 
sterilized for half an hour and for three successive days. The pH of the 
medium was adjusted to 2,4-2,8. Three flasks of each source were 
taken for each strain. The cullures were incubated at 30° C fo r 8 days 
(as these conditions have been found optimum for maximum yield). The 
method of inoculation, harvesting, estimation of total acidity, residual 
sugar and acid were the same as given in the first paper of the series. 

The nitrogen sources taken for the study were as follows: 
A. Inorganic: - sodium nitrate, sodium nitrite, potassium nitrate, ma­
gnesium nitrate, ammonium nitrate, ammonium chloride, ammonium 
sulphate, ammonium phosphate. 
B. Amino acids: gJycin, DL-alanlne, L-leucine, DL-val!ne, DL-aspartic 
acid, D-glutamlc acid, asparaglne, D-arginlne, DL-me!hlon!ne, pep­
to.ne, urea. 

Re s u Its 

The results are given in the plate I , figs. 1-6. 
Among the different inorganic nitrogen sources used both nitrate 

and ammonium compounds were found to be equally good for citric 
acid accumulation. Sodium nitrite was the only compound that showed 
inhibitory effect. The six strains showed the following degree of useful­
ness of individual inorganic compounds in relation to citric acid pro­
duction: 

M,: sodium nitrate > ammonium chloride > ammonium nitrate > 
ammonium sulphate > potassium nitrate > ammonium phos­
phate > magnesium nitrate > sodium nitrite. 

L,: ammonium nitrate > ammonium chloride > ammonium sul­
phate > sodium nitrate > potassium nitrate > ammonium 
phosphate > magnesium nitrate > sodium nitTite. 

RK.: ammonium sulphate > potassium nitrate > sodium nitrate > 
ammo_nium chloride > ammonium phosphate > ammonium ni­
trate> tni1g,J.esium nitrate > sodium nitrite. 

A,: ammonium nitrate > ammonium sulphate > ammonium chlo­
ride > potassium nitrate > sodium nitrate > ammonium phos­
phate> magnesium nitrate > sodium nitrite. 
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SJ 1: ammonium phosphate > ammoniwn sulphate > sodium ni­
trate > potassium nitr'ate > ammonium chloride > ammonium 
nitrate > magnesium nitrate > sodium n itrite. 

0 0 : ammonium nltrat.> > ammonium chloride > ammonium sul­
phate > ammonlum phosphate > sodium nitrate > potosslum 
nltra te > magnesium nitr a te> sodium nitrite. 

Amo,ng the organic nitrogen compounds tested aspartlc and glut­
amlc acids were of value. Urea in the case o! one strain, l. e., L, showed 
an excellent result . However, the strains showed the following degr<>e 
oi usefulness of individ ual compounds: 

M,: asparlic acid > glutrunic acid > val ine > arginine > alanine 
> urea > asparagine > methionine > peptone > glycine > 
lcucine. 

L,: urea > asporUc acid > glutamie ocid > valin > asparagine 
> arginine > alanine > glycine > peptone > methlonine > 
leucine. 

RK,: aspartic acid > glu tarnlc acid > valina > arglnina > urea > 
alanlne > asparaglne > peptone > glycine > leucinc > me­
thionine . 

A,: aspartlc acid > glutamlc acid > valine > asparaglne > argi­
nine > alanine > urea > glycine > peptone > leucine > 
me thionine. 

5 J ,: alanine > glutarnic acid > arglnlnc > asparagine > urea > 
valine > aspartlc acid > methionine > pcptone > glycine 
> leucine. 

0 40 : glutarnic acid > aspartic acid > asparagin<! > alanine> urea 
> valine > a rginine > peptone > glycine > leucine > me­
thionine. 

The choice of the strains for nitrogen sources diliered from each 
other but ammonium nltrate and ammonium chloride were good in 
generaL In view of this fact an experiment was set in which diflcr,cnt 
concentrations of ammonium ni l"rate and ammonium chloride were tried 
for each. strain to find out the oplimwn concentration of these com­
poundB for citric acid production. The results are presented in plate II 
and figs 1- 6. It wos obserwed from the results that at 0.05°1, con­
centration the strains produced very little acid and from 0.11/, the pro­
duction started Increasing with the Increase in NB,NO, and NH.Cl 
<!Oncentration and reached an optimum. Tl><> optimum <!Oncentration 
of N11,NO, for different strains was as follows: 0.'J.01, for o,.; 0,251/o 
for M,. RK., A, and SJ,; and 0.31/o for L, after wb.ich thnre wos a fall 
in the rate of acid production. In the case o! NH.Cl a sJjghtly lower 
concentration was favourable. The results are given plate Il and 
figs. 7- l'J.. The optimum <!Oncen trations of NH, Cl for different strains 
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was a !oUows: 0.16'/• tor L, and A,; 0.2'/o for M,, RK, and O.,; 0.25°/, 
for SJ,. One noteworthy point is thal none of these slrains sporula ted 
above 0.151/1 concentralion of NH,CJ. 

Discussion 

The present results show that the nature o[ a nitrogen compound 
exerts a considerable influence on the citric acid product.ion. Among 
the dillerent inorganic nitrogen sources used citric acid accumulated 
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in the presence of both ammonium and nitrate salts. Howeve.r, none of 
tbe sources was best for all the strains. Maximum yield in the presence 
of sodium n.it.rate was obtained Crom only one strain, M,. Po r g es 
(1932) also found sodium nitrate (in 0.41/o concentration) to be better 
than nmmonium nitrate and ammonium sulphate for his strains. Rlgh­
est yield of acid in the preoence o! N"H,N01 from the strains L,, A, 
and o., obtained in the present investigation ts io agreement with the 
finding of Bern ha u er (1928 d) who found NH1NO, to be an excellent 
source !or citric acid produCtion. Ammonium suphate, ammonium 
phosphate, and ammonium chloride proved to be equally good and for 
some even better sources of nitrogen. RK1 und SJ I strains yielded 
maximum acid in the presence of ammonium sulphate and ammonium 
chloride. Ammonium chloride proved to be fairly good for all the strains. 
Further the use of ammonium chloride for citric acid fermentation ls 
advantageous !or two reasons. Firstly, tbe consumption of cation (fill.)' 
gives rise to a physiological acidity whlcb never allows the formation of 
oxalic acid. Secondly, the sporulation of the citric acid producing orga­
nism may be checked completely by the use of ammonium chloride 
which may prevent contamination in the laboratory w!Ul fungus spores. 

Mg(NO,lt reported to be a good source for citric acld produclion 
by B u t ke w i tsch and Os n i t z k a ya (1936) gave poor results in 
the present case. The inhibitory effect of sodhun nitrite on growth 
and citric acid production may be due to the [act that nitrous acid is 
generated as the organism generates organic acid from carbohydrate. 
This nitrous acid is toxic due perhaps to its rapid interaction with 
amino groups of ceU proteins and amino acids (F o s I e r, I 940). 

The optimum range of NH,NO, concentration !or acid production 
in the present case was 0.15--0.31/e whicb Is similar to the finding of 
W e I Is and Herr l ck (1938) who reported that not more than 
0.16--0.320/o NH,NO, should be added to get the highest yield, The 
fall in I.he rate of citric acid formation above 0.25'/, concentration o l 
NH.NO, in the case of aU the strains except L, supports the idea of 
Doe g le r and P rescott (1934) that more than 0.250/o NH,NO, 
favours mo.re of oxalic aod less of citric acid. Ammonium chloride in 
0.15 to 0.25°/, concentrntion being equally good for citric acid fermen­
tation proves that NH,--N is as ellicient as NO,.-N for citric acid pro­
duction. 

Out of the eleven OYganic nitrogen compounds tested glutamic and 
aspar1.lc acids were the most efficienlly utilized ones. There may be so 
many explanations to th.is fact. The one may be that these sources 
cause physiological acidity in the med.ium which Is favourable for citric 
acid fermentation. Secondly, the aspartic acid by reversible transamina­
tion gives rise to oxalacetic acid; and glutamio acid by reversible 
reductive amlnation gives rise to a-ketoglutaric acid which are inter­
mediates of citrate cycle. 
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Asparaginc, the amide of asparlic acid was not foWld as good as 
aspartlc acid in the- present investigation. Leo a i an nnd Li 11 y 
(1940) a lso pointed out that aspar\ic acid is an even be\ler source of ,N' 
than asparagine for numerous phycomycetes. The utilization of argi­
nine, valine and a lanlne may be explained by the following metabolic 
links: glu\amic acid can be formed from arginine (urea cycle); pro­
pyonyl co-enzyme A is a product of valine degradation; and alanine 
can enter the citrate cycle as acetyl co-enzyme A a fter preliminary 
\ran.saminntion to pyruvic acid. S t e in berg (1942 a) also reported 
alanine, arginine, aspartate and glutamate as equally good sources to 
inorganic nitrogen for A. niger. However, glycine, which was reported 
by him as a good source was not found to be so In the present sl:U<ly. 

The inhibitory effect of the sulphur containing amino acids as 
methionine on citric acid production may be due to incapacity of these 
organisms to split the sulphide linkage of this compound. 

Poor yield was obtained on peptone. This has been reported as a 
poor sour ce !or cilric acid production also by Bern ha u e r (1928 d). 

Uroo also gave poor result except for one strain, l. e., L, possibly 
because enzyme urease was absent In all the strains except L,. Bern­
h au c r (1928 d) a lso reported urea to be a source and urea - NO, a 
good source for citr ic acid !ormatlon. 

It has be.en concluded by tbls investigation that dlfCerent 
organisms act differently on the same and a lso on d i{[erent nitrogen 
compounds. Jennison et al. (1955) believed that int rinsic differen­
ces In the molecular structure may be involved in the differences in 
utilization of these nitrogen compounds. 

Summary 

Effect of different inorganic and organic nitrogen compounds on 
citric acid accumulation by six stro.iru of Aspergillus nigcr was studied. 
Utilization of these compounds differed from strain to strain. Among 
inorganic nilrogen sources both NOi and NH.; compow1ds were found 
equally good !or acid production. Included in this group are sodium 
nitrate, potassium nitrate, ammonium nitrate, ammonium dlloride, 
nmmnnium sulphate, and ammonium phosphate. Magnesium nitrate 
was not found good for acid production. Nitrite had an inhibitory effect 
on growth and metabolism. The optimum concentrations of ammonium 
nitrate and ammonium chloride for acid producuon were 0.15--0.3'/, 
and 0.15-0.25•/, respec\lvely. Among organic nitrogen compounds 
nspnrl ic ec.id, glutamic acid and urea for one strain, i. e.1 La were. 
found to be of value. Valine, arginine, asparaglne and alanine were also 
found good for acid production. Methionine and peptone had nn inhibi­
tory effect on acid production. 
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Uycological Production of Citric Acid in India 
IV. Role of sulphnr aud phosphorus compounds 

Jyoti Singh and B. S. Me hrotra 
Botany Department, Unlvetsity of Allahabad 

Sulphur, though required In very small quantity, has an important 
role in metabolism of an organism. The utilization of sulphur com­
pounds depends on the state of oxidation, and also the specific struc­
ture. In the citric acid fermentation sulphur is usually provided in the 
form of sulphates, generally magnesium sulphate. Magnesium probably 
hos a role in activation of enzymes (Lehn l n g er, 1950; and Mc E I­
r o y and Nason, 1954) as well es a rol~ in transphospborilation 
(A b e I son and A I d o us, 1950). Also, the magnesium Ions have an 
antagonizing o!fect on the toxicity caused by metals as Al, Cu, Hg 
(Lockwood and Reeves, 1945; Loh r mann, 1940; and Marsh, 
1945). 

'!'be concentration of magnesium sulphate Is anolher controlling 
factor for citric acid production. There are two conflicting reports about 
the concentralion of magnesium sulphate in the fermentation medium. 
Doe g I e r and Pres c o IL (1934) were of the opinion that more 
than 0.3 gfllter magnesium sulphate decreased citric acid yield and 
favoured sporulation. W e 11 s and H err ic k (1938) reported 0.01 to 
0.05•/, MgSO, to be the optimum. On the other hand Sb u and J oh n­
s on (1948) arc of the view that lhe magnesium sulphate in concentra­
tion below 0.5 g/liter resulted in lower yields, while amounts from 
0.5 to 2 g/liter did not cl!ect the conversion efficiency. According to 
Karow (1942), the amou.nt of magnesium sulphate used may be varied 
appreciably without seriously effecting growth or cit'ric acid produc­
tion, as long as suWcient Is !umisbed to supply the basal requirem.enL 

Asstmllable phosphates are also one of the essen tials for the growth 
and the metabolism of the moulds. It participates in the formation of 
cell waU, and also numerous intermediate compounds, and coenzymcs, 
essential for metabolism and other intracellular processes. Phosphates 
are also Important as buffers, helping to regulate the hydrogen-ion 
concentration of protoplasm and surrounding fluld. 

There Is a controversy regarding the importance of phosphate in ci­
tric acid fermentation. Mo 11 in r d (1922) reported that citric acid accu­
mulates when the culture is deficient in some ""8ential nutrients and 
phosphate defic~ency in surface cultnres of A. ,iiger was shown to 
enhance ncld production. Some ot the workers advocated the presence 
of phosphate to be essential during growth phase and its absence 
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during fermentation (Karow, 1942; S • ii cs, 1944 and 1948). S z ii cs 
(1944) was lhe first to show I.hat the presence ot a small amount of 
assimilable phospbate compound in the aqueous .fermentation solution 
retarded but did not prevent ciMc acid formation by A,pergitlu., nige,­
under submerged culture condition. 

S h u and J o h n so n (1948) were of U1e opinioo that tbe phos­
phate ions are essential for cil"rlc acid production in addition to their 
eUect as n bu!fer and food constituauL They also noted that If the 
two stage process ls used, phosphate must be added to the fermentation 
medium iJ the mycelium (grown on a complete medium, 1. e., con­
taining hlgh phosphate) is carefully washed free of adhering phos­
phate. Working with another culture of A. niger, they had shown 
I.hat it is not the phosphate alone which is Important but a balance of 
manganese, z.inc and phosphate. 

1'he concentration of phosphate In the fermentation medium has 
also a paramount effect on citric acid yield. D oe g le r and Pres­
c o t t (1934) found that addition of more than 1.5 gm/liter KH,PO, 
Inhibited citric acid yield and W e 11 s and H er r i c k (1938) reported 
0.03 to 0.1'/, KH,PO, to be optimum !or fermentation. 

The present paper deals with the study of I.he ctrect of dl!fcrcnt 
sulphur and phosphorus compounds on citric acid producing capabillly 
o! six strains of Aspe,-gillus niger group. 

Materials and methods 

Tbe strains taken for the study were the same as in the previous 
studies (Mehrotra and SI n g h, 1971) M,, L,, RK,, A,, SJ, and O.,. 
The medium e,nployed was that recommended by Doe g 1 er and 
Pr e scot t (I 934). 

To evaluate the effect of different sulphur compounds on citric 
acid yield by six selected strains of A. niger the basal medium em­
ployed, consisted of the following compounds - Sucrose (commercial 
market sugar), 150 g; NH4NO,, 2.23 g; KH,PO., 1.0 g; distilled water 
to make 1000 ml. The following sulphur compounds were added singly 
in the above basal medium in amounts so as to furnish 29 ms of 
sulphur per liter (present in 0.223 g MgSO,): 

Inorganic sulphur compounds: Sod.lum sulphate, potassium sul­
phate, magnesium sulphate, ammonium sulphate, sodium sulphite, 
sodium t.hiosulphate, sodium metabisulphite, potassium metabisulphite, 
and polaSBlum persulphate. 

Organic J:iulphur compounds: Methiooine, cystinc and thio-urea. 
To observe the ef!ect of different phosphorus compounds on the 

ci tric add production the basal medium consisted of the following 
compounds - Sucrose (commercial market sugar), 150 g; NH,NO,, 
2,23 g; MgSO, 7H,O, 0.223 g; and distilled water to make 1000 ml. To 
this different phosphorus compounds were added singly so as to l'umlsh 
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0.226 g/Jiter phosphorus (present in 1.0 g KH,PO,). The phosphorus 
compounds used were ammonium phosphate, potassium dihyd,·ogen 
phosphate, di-potassium hydrogen phosphate, sodium dihydrogen phos­
phate, di-sodium hydrogen phosphate. 

The method of preparation of medium, sterilization and inocula­
tion were the same as described in the previous s tudj<?S (M e h r o t r a 
and S l n g h, 1971). The pH of the fermen tation medlum was adju­
sted to 2.2-218 a.!ter sterilization. The experlmcnts were run in tri­
plicates and the cultures were kept at 28° C ( ± 1) !or 8 days. 

Anolher experiment was set ln which the dlflerent strai.ns were 
grown on the above mentioned llled.ium wlth high phosphate (KH,PO,) 
content, and a{te.r 4 days growth the mycelial mat was washed with 
steri lized distilled water and then transferred aseptically to the medium 
without any trace of phosphorus. These cultures were tested for citric 
acid after stx days. 

Sugar estimations were made by the method of Somo gy i (1945), 
acidities were measured by titrattng the 2 ml portion o! aliquot with 
0.1 N sodium hydroxide solution taklng phenolphthalein as an indi­
cator. Citric acid was determined hy the method of B e r n h a u er 
(1926). 

Results and Discuss i ons 

(a) Effect of diUercnt sulphur compounds. 
The results presented in P late I, Figs. 1~ show that magnesium 

sulphate was the best among sulphur sources tried and all other sources 
were poor for citric acid production. The growth ot the strains was good 
on magnesium sulphate, ammonium sulphate and sodium tl1iosulphate; 
moderate on sodium sulphate, sodium sulphite and thio-urea; poor on 
sodium metabisulphite, potassium sulphate, pot:lssium metabisulphlte, 
potassium persulphate, methionine and cystine. The strains sporulated 
well only on magnesium sulphate and poorly on ammonium sulphate. 
No sporulation was observed on the rest of the sources except lhnt 
M, and A, showed slight sporulatlon on sodium sulphate and L,, IlK, 
and O,.. on sodlum thiosulphate. The acid formation only on magnesium 
sull)bate shows tha t it is not only the SO, ion which is necessary for 
citric acid formation but the Mg .. ions are also equaUy cflcclive in 
this mciaboluun and it is the joint ellect of both, the magnesium and 
sulphate ions which ts responsible tor acid production. To conC1rm this 
idea an experiment was conducted in whidl sodium sulphate was 
taken Instead of magnesium sulphate as a sulphur source and magne­
sium chloride was added to the medium so as to furnish 22 mg magne­
sium (present in 0.223 g of MgSOJ. It was observed from lbc results 
that when magnesium chloride was added along with sodlum sulpha te 
all the strains yielded almost the same amount of acld as in the case o! 
magnesium sulphate (and two strains, I. e., ll'l, and L, produced even 
more acid). 
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ll seems irom the results that magnesium probably tal<es pa:rt .in 
the activation of enzymes necessary for the normal growth and meta­
bolism. Though the enzyme systems arc activated also by manganese 
or other divalent lons, it is beli!?V'ed tbat magnesiwn is the physio­
logically most active metal (Lehn Inger, 1950; Mc EI r o y and 
Nason, 1954). lt Is also evident from the results that magneslum 
is essential not only for growth and metabolimt but also for sporu­
lation. Re nne rt e 1 t (1934) analysed the vegetative mycelium and 
spores of A. niger for mineral content and found magnesium to be one 
ol the most essential components ot the mycelium, and the spores con­
tained about five times more magnesium than the mycelium. 

To find out the op timum concentration of MgSO, required for 
citric acid production an ex~rlment was set in which different con­
centrations of MgSO, viz., 0.010/o; 0.021/,; 0.0250/o; 0.030/o; 0.04'/o and 
0.050/o were supplled to the medium and all the six strains were tested 
for citric acid on each concentration. The results are presented in Plate I 
and Figs. 7- 12. 

From the results thus obtained it was observed that the optimum 
reqwrement o! MgSO, varied with the strains. For RK, and A, it was 
0.01•/, for L, and O.,, 0.021/,; for M, and SJ1 It was 0.025°/,. Above these 
concentra tions there was a fall in the rate of the accumulation o! c!!Tic 
acid though this effect on yield was not very marked upto 0.051/ , 

concentration. These results accord with the finding of Ka row (1942) 
that the amow,t o( magnesium sulphate used may be varit>d appre­
ciably without seriously affecting the growth or citric acid formation , as 
long as sufficient amount Is furnished to supply the basal requirement. 

The optimum range of MgSO, concentration, however, was /ou,nd to 
be 0.01--0.03'/,. This ls slmllar to the finding of D o e g 1 e r and 
Prescott (1934) and We 11 s and Her r ick (1938) who reported 
0.03 and 0.01--0.05°/, respectively to be optimum concentration of 
MgSO, in their case. The present case differs, however, from that re­
ported by S h u and Johnson (1948). According to Uiem magnesium 
sulphate In concentrations below 0.5 gillter resulted ln lower yields, 
while amounts from 0.5 g to 2 g/llter did not effect the conversion ef­
ficiency. 

(b) Effect of different phosphorus sources. 
The results are presented in Plate ll Figs 1-6. Among the phos­

phorus compounds tried only KH,PO, and K,.HPO, were found to be 
good sources for all the six strains. Even out of these two sources di­
potassium hydrogen phosphate was a little better than potassium di­
hydrogen phosphate for all the strains except one, ;. e., SJ 1• Other 
three sources were poor even for the growth of all the strains. Sodium 
dihydrogen phosphate and di>od.lum hydrogen phosphate, however, 
favoured oxalic acid formation. 

lo the experlmenU in which ph osphate was totally removed after 
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growth phase of lhe strains, the yield of the citric acid was very much 
retarded, 

ll is evident from the results that phosphorus is one of the esseo-

Plate I 
EfH.c.T Of OlffERENT SULPHUR COMPOUf'OS. {fig,,1·6 I ANO OIFFEi:-ENT 
cor.cEN'TJl!I\TIOHS OF MgSO.(i:"icp7-l2)0N CrTRlC ACIO P~llON BY 
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lials for the growth and metabo!J.sm of !u.ngi. lt is also clear that the 
phosphates have a specific effect on the formation of a particular meta­
bolite. Tbe maximum yield or citric acld, obtained in lbe case of KH,PO, 
and K,HPO, indicates that K• ion has also a role together with phos­
phorus ln citric acid fermentation. Also, R l pp e l and B e h r (1934) 
reported that this K• Ion has an inhibitory et!ect on oxalic acid Corma­
tioo, Thus oxalic acid formation may be prevented by the use of 
KH,PO, and K,HPO, as phosphate sources. Oxalic acid formation In 
U1e presence of ammonium phosphate, sodium dihydrogen phosphate 
and dihydrogen sodium phosphate supported the finding of W eh m e r 
(1892) that the presence of alkallne neutralizi.og agents such as Na,HPO, 
and (NH,),PO, are conducive to maximum yield ol oxalate. 

The inhibition of citric acid formation in the absence of the bio­
logically available phosphate from the fermentation medium supports 
U1e opinion of Shu and Johnson (1948) that phosphate is con· 
cerned with citric acid production in addition to its eUcct as buffer 
and food conotituent. 

A:D experiment was set to find out the optimum concentration of 
KB,PO, (the phosphate source generally used in citric acid !ermen­
tation) for our six selected strains. Dilferent concentrations ol KH,PO, 
tried were-0.026, 0.05, 0.1, 0.16. 0.2 per 1.00 ml. Tbe resulta prBSented on 
page 241, Figs. 7-12 show, that at 0.025•/• concentration very little citric 
acid was formed. The acid formation started increasing with the in­
crea.sc in the concentraUon of phosphate from 0.05•/o to an optimum 
which was as follows: 0.1•/, for RK,, A, and o.,; 0.15'/, for SJ,; and 
0.2'/• !or M1 and L,. These results a re similar to the finding of D oe­
g I er and Prescott (1934) and Wells and H errick (1938). 
The optimum concentration of KH,PO, for M, and L, was a little 
higher, i. e., 0.2'/, . This supports the idea that the optimum require­
ment varies wtth the organism. The decrease in citric acid yield at 
higher concentration of KH,PO, support the idea of ,.Shunt meta­
bolism", i. e., the enzymes normally involved in complete oxidation of 
the substrate become satura ted and the substrate molecules then are 
excreted as such or shunted to a secondary or subsidiary enzyme system 
(Foste r, 1949). 

Summ ary 

The effect of different sulphur and phosphorus compounds was 
observed on the citric acld producing capability of six selected strains 
ol A. niger. namely, Ms, L1 1 RK,, At, S J0 and O.ui. 

Among the diflerent inorganic and organic sources of sulphur 
tested only magnesium suJphaLe supported acid production. All other 
sources were poor not only !or acid production but also for growth. 
The optimum concentration of magnesium sulphate !or acid production 
was as follows - 0.01•1, !or RK, and A,; 0.02'/• for L, and 0 40; and 
0.025°/, Cor M, and SJ,. From a comparative study it was also conflr-
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EFFECT OF D,FFEAENT Pl«lSP!OllJS COMl'OOODS (Fi<J,. 1·6)AND DIFFERENT CONCE NT­

RATIONS OF POTASSIUM OIHYDAOGEN PHOSl>ltATE \ Fig,. 7-12) ON CITRIC ACID 

PRODUCTION BY Sil( STR AINS OF ASPERGILLUS NIGER GROUP. 
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med thal It is not only the so: • ion which is necessary !or citric acid 
formation but the Mg•• Ions a.re also equally effective in this meta­
bolism ond it is the joint effect of both the ions whlch is responsible 
for acid production. 

From an experiment it was also confirmed that phosphate is as 
essential for growth as for citric acid formation. The yield was very 
much retarded ln the abse,nce of a phosphorus source from the fermen­
tation medium. 

It was observed that potassium dihydrogen phosphate and dipo­
tassium hydrogen phosphate were good supporters of citric acid forma­
tion by all the strain.,. Ammonium phosphate, sodium dihydrogen 
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phosphate and disodium hydrogen phosphate were poor sourcoo for 
citric acid formation. They, however, supported oxalic acid formati.on. 
Among the dil!crcnt concentntions of KH,PO, tcsled for citric acid, 
0.01°/, was optimum for strain RK1, A, and o.,; 0.15°/o for SJ,; and 
0.2°/, f or M1 and L3. Above these concentrations there was a decrease 
in the citric acid yield. 
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Mycological Production of Citric Acid in India 
V. EUcct of some low molecular weight alcohols 

Jyoti Singh and B. S. Mehrotra 

Botany Department, Unlve.rstty ot A.llababad 

One oI the important advances in the technology of the citric acid 
fermentation was the observation that the use of low molecular weight 
alcohol.s such as methanol, ethanol, or isopropanol as adjuncts to the 
medium greatly promotes citric acid production both in surface and 
submerged cultures. This observation was first made by Sa k a g u chi 
and Ba b a (1951) and it was later elaborated by Moyer (1953). 

One of the effects 0£ alcohols was to increase the tolerance level 
o( manganese, iron and zinc considerably. The sensi tivity of the fermen­
tation to these trace metals usually precluded the use of crude carbo­
hydrates as a carbon source unless these were first subjected to consi­
derable purification. These alcohols by poisoning the fermentation 
counteracted the inhibitory effect of metallic ions and other irnputlties, 
thus permitUng the use ot crude substrates such as cane molasses, 
Mgh test molasses, ground corn1 wheat flour, and wheat starch. Among 
the solvents found useful were methanol, ethanol, isopropanol. Also, 
the tolerance to alcohols by the moulds was found to be associated 
with pH of the medium, and amount of inoculum (Moyer, 1953 a). 

Ciegler and Raper (l957a; 1960) using a culture of 
A. Ion• e ca e us NRRL 67 were able to confirm the stimulatory 
e.!!ect of methanol as reported by Moyer (1953) and in addition 
correlated stimulation with the presence of manganese. Also, they 
reported that the effect of adding methanol to fermentation media is 
more complex than me.rely increasing Lolerance of the mould to trace 
metals.T a ha and EI - Z a In y (1959) subsequently reported that 
methanol masked the stimulatory action of zinc but also eliminated 
the inhibitory effect of iron and manganese. Additional papers relating 
to the alcohol effect have been published by Sp r i n g er and G er­
n e t (1966); Kaw ah a r a et al. (1056); and l1 s a mi and Take­
tom i (1961). 

There are two theories conceming the role of methanol or 
ethanol in stimulating the citric acid production. According to 
the !irst theory, postulated by Erk am a et al. (1949) and Stern 
and Ochoa (19~1), citric acid arise• by condensation of acetate with 
another Intermediate compound (Oxalacetate). T.herefore, ethanol might 
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act aa a donor of acetate. But it failed to prove the role of methanol 
wb.icb. baa a more profound effect than ethanol. According to the se­
cond theory put forward by Moyer (1953); Sp r 1 n g er and Ger­
n e t (1956); C leg 1 er and Ra p er (1957), the alcohols might act 
as metabolic poison somewhat in the same manner as claimed for 
aceto-naphtene (Ivanov and Makrjnova, 1941) thus altering the 
normal c.arbohydrate metabolic pathway so that more of citric acld 
accumulates. 

In view of the importance of alcohols on citric acid metabolism 
their eifect on citric acid production by the same six strains of A. nigeT 
group taken for eaTlier &tudies (M ehro tra and Singh, 1971), 
was undertaken. The study includes the following aspects of the pro­
blem: 

I. Comparatice effect of different alcohols on citric acid production. 
2. Effect of alcohols on t he length of Incubation period. 
3. EUect of alcohols on concentration of sugar needed for maximum 

production of acid. 
4. Effect of the alcohol needed for maximum production ol acid In 

relation to the pH of the medium. 

Materials and Methods 

The organisms taken for the study were the same six strains of 
A, niger designated M,, L,, RK,, A,, SJ1 and Ou as In the previous 
studies. The fermentation medium employed contained: Sucrose (com­
mercial market sugar), 150 g; NH,NOa, 2.23 g; KI-I,PO,, 1.0 g; MgSO, . 
• 7 H,O, 0.Z23 g; and distilled water to make 1000 ml. Market sugar waa 
taken as the chief carbohydrate source but the effect of alcohol was 
observed also on crude carbohydrate sources as Gur end Starch. The 
method of preparation of the medium W83 the same as described in 
previous papers of the series (Mehrotra and Singb, 1971; and 
Singh and Mehrotra, 1971). The pH of the medium was adjusted 
to 2.~2.8 after sterilization. The different alcohols lried were melhyl, 
ethyl, lsopropyl and butyl. These alcohols In ditferent concentrations 
were added aseptically after about 24 hours growth of the cultures. 
The cultures were Incubated at 28° C ( ± 1) for days. 

The estimations were m.ade for titrable acidity by neutralizing 
2 ml aliquot with N/10 NaOH taking phenolphthalein as Indicator; 
total residual sugar by Somo g y's (1945) method; and citric acid by 
method of Bern ha u er (1926). 

Res ult a 

l. Comparative effect of different alcohols on citric acid production 
by six strains of A. nigeT group with three different sources of carbo­
hydrate, i. e., sucrose (market sugar). 'Gur' & starch. 
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The effect of 0.5, 1.0, 2.5 and 2.5•/o methyl, ethyl, isopropyl and 
butyl alcohols on the production. o[ citric acid by six strains of A . ,iiger 
group takh:Jg market sugar as carbohydrate source is presented in the 
plate I, fig,;. 1-24. It was observed that methanol even at 0.5'/o 
stimulated citric acid formation markedly. The yield inCTeased with 
the increase in methanol concentration upto 2.5 ml/culture. The opti­
mum concentration of methanol for maximum production was 0.5--1.0% 
for L,; 0.5--2.5% for M. and 2.5% for the rest of the strains though 
the yield was not much effected by still higher concentration of me­
thanol in the case of L,. Ethanol had stimulatory effect at 0.5% con­
centration but at higher concentration it retarded acid production. 
Ethanol at 0.5% was equally good as methanol in the case of M, and 
L,. lsopropanol at lower concentration was lne!fecUve but at Wgher 
concentration retarded the yield. HowC'l/1'r, a slight increase In the 
yield was obtained at 0.5--1.5% in the case of M, and 2.0-2.5% In the 
case of L,. Butanol at 0.5% concentration slightly stimulated acid 
production but at higher concentration (1.0%) retarded the yield and 
at still higher concentration it proved to be toxic. 

Jt was also seen that there was great enhancement in the add pro­
duction with 2% methanol when crude carbohydrates as Gur and starch 
were used. 

2. Eftect of alcohols on the length of incubation period. 

EUect of 2.5% methanol (the most effective concentration of me­
thanol found in the earlier experiment) on all the strains and 0.5% 
ethanol for M, and L, (equally good as methanol) was observed on 
the length o! the incubation period required for optimum acid produc­
tion. The results are presented In the Table 2. It was evident from 
the results that though the yield was higher In the case of alcohol 
supplemented cultureo than in 'control' (without alcohol) medium, the 
optimum incubation time required to obtain the highest yield was the 
same, i. e., 7-8 days. These alcohols, therefore, did ·not effect the 
optimum ferment.atl.on period required for the highest yield. 

3. Effect of alcohols on the sugar concentration required :for maximum 
yield. 

The ef:fect of 2.5% methanol on di!!erent sugar concentration ls 
presented In Table 3. It was observed that when the percentage of 
sugar was increased from 150 lo 175 g/liter and alcohol was supplemen­
ted to the culture media the strains consumed almost all of the sugar 
and about 70-80% yield was obtained based on the sugar coruumed. 
At still higher sugar concentution, i. e., 20% the yield was almost the 
same as at 17.5% but when the concentration of alcohol was raised to 
3.0--3.5% higher yields o! citric acid were obtained. 
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Tab/o 2 

.Effect of aloohoJ on the Jenghti of incubation period 

Stmin Alcohol Dsys ToW Sugar Caldum Oitrio P ercent, 
N o. 000000· of AOidity 0011BU)ll,od cjtrate RCicf yield of 

trntioo incubn· in ml/ in gm/ ;n gm/ in gm/ citric acid 
in ml/ t.ion cuJt.uro ou1tu:ro oulturo culture bMOOon 
cult.uro an gar 

consumed 

z 6 6 8 

M., Methanol 6 1560 13,835 14,2575 10.0011 79,3 
2,l5% 7 1810 15,0 15,816 12,1917 81,3 

8 1850 15,0 15,605 12.03 80, 3 
0 1580 15,0 U ,29 11,010 73,4 

E thanol 0 1000 14,955 17,6 1 13k5775. 90,7 
0,5% 7 1920 15,0 16,902 13,075 86,78 

8 1770 )5,0 16,72 12,880 85,9 
9 1800 16,0 16,945 13.063 87,1 

L, Mothnnol O 1010 11,275 8,0U 0.649 71 ,6 
2,5% 7 1(60 13,085 13,5M 10,4350 76,2 

8 1770 15.0 IM07 11,0235 80,0 
9 1500 16.0 12.06 9,7618 65,01 

EU=ol 6 1160 11,275 10.2825 7,9207 70,3 
0,6% 1680 7 13,685 13,53-0 10,4356 70,2 

8 1880 15,0 16.005 12,81 85,a 
I) 1890 16.0 16.0025 12,8088 85,0 

RK, Methanol 6 1470 12,14 13,405 10,411 85,7 
2,60/0 7 !OM 15,0 10,3 15 12,5 83,3 

8 1800 14.855 14.013 10.8026 72,7 
9 1060 16,0 14.0ll 10,83 72,2 

A., Methanol 6 144:0 12,405 13,5 10.33 82.8 
2,6% 7 1730 15,0 15,8 12, 18 18,I 

8 1730 14,67 14,875 11,407 78,01 
9 1760 14,875 15,20 ll,764 70,08 

SJ, Methanol 6 I HO 8,5 9,17 7,069 83,1 
2,5% 7 1670 H,045 14.32 11,039 78,6 

8 1700 15,0 16,06 ll,O 77,3 
g 1695 IM 14, 97 11,5326 70,D 

o., llfothnnol 6 1300 12.436 12,316 0,4836 70.4 
2,5% 7 1720 13.66 14.777 11,381 5 85,0 

8 1610 13,57 14.336 ll,04 81,3 
g 1700 15,0 13,27 10,23 08,2 

4. Effect of alcohol in relation to the pH of the medium. 

Tile e!!ect of 1.0 % methanol, ethanol, isopropanol and butanol 
was studied both on a medium with low pH, L e., 2.4 and also one 
with a higher pH, l. e., 5.0 (this is the original pH of tile medium after 
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Tablo 3 

E1J't,et of &lcohol on eonoontrBtion o( sugar needed for maximum produotion 
of citric acid by si.x: st.re.ins of A. 11.igu 

Strt1in Sugar Motha,,ol Total Sugar CR.lei um Citric Percent 
No. oonceo· ,uldod in o.cid.i.ty onnsumod cit.Tl}.te acid yiold of 

tr at ion ml/ in ml/ in gm/ in gm/ in gm/ citrio 
011lLure cultu.ro culture culture oulturo acid 

• 5 

M, 15,0 2 ,6 1090 15,0 17,135 13,2247 88,1 
17,5 2,6 2600 17,6 18,425 1'1,2 82,3 

2,6 2380 16,056 16.02 13,04 76,9 
20,0 3,0 2350 17,34 IY,04 14,6679 85,1 

3,li 2460 19,046 10,88 16,32H 80,0 

L, 15,0 2,6 1480 15,0 13,0026 10,480 60,9 
17,5 2.5 2970 17,08 18,825 J4,5l22 85, I 

2,5 2100 20,0 16.~5 12,8::Hf6 64,19 
20,0 3,0 2186 20,0 18.61 14,9464 71,7 

3,G 2270 20,0 19,76 16,226 70,1 
RK, 15,0 2,5 1890 15,0 16,1326 12.4:J65 83,0 

17,5 2,6 2010 16.826 17,29 13,3288 80,0 
2,6 2880 J!J,3 17,95 13.8376 71,6 

20,0 3,0 2t20 IU, 34 17,8Si6 13,7844 71,2 
3,6 2200 IU,210 20,01 15,665 81,02 

A, 15,0 2,5 1800 16,0 16,6 12.71 84,8 
17,0 2,li 2000 l7,5 16,05 13.11 75,0 

2,6 2040 18,0 17,6235 13,586 76,5 
20,0 3,0 2100 18,626 18,2625 14.07 75,9 

3.G 21GO 19,06 18,9 14.67 70, 0 
SJ, u.o 2,5 1700 15,0 15,67 12,09 80,6 

17,6 2,G 2120 17,5 17,036 13,1323 n,,o 
2,5 2030 18,6 16,336 12.692 68,06 

20,0 2,0 2410 18,82 18,90& 14,043 76,6 
3,5 uoo 19,215 18,61 H ,3464 74,0 

o., 15,0 2,G 1960 15,0 17,03G 13,1323 87,56 
17,6 2.G 1070 17,6 18,6276 14:,2i2 82,7 

2,6 2250 16,436 10, 17 12,4064 75,3 
20,0 3,0 2430 19,326 18,195 14,026 72,6 

3,6 2445 19,77 19,6426 U,06G 76,2 

autoclaving). The results are presented in table 4. It was observed 
that the yield of citric acid increased on addition of 1.0% alcohol when 
the pH of the medium was very low (2.4). At 5.0 pH the yield was very 
much ,etaroed rorcept in the case of methanol added to cultures. ln the 
case of J.0% methanol the amount of acid produced both at higher 
and lower pH was almost the same but when the ltighcr concentration 
of methanol was tested there was retardation In yield at pF 5. 

247 



Djscus.sion 

The low molecular weight alcohols have been found to exert a 
profound stimulatory effect on citric acid production in the present 
case. It is also evident from the results that of all the alcohols used 
(methanol, ethanol, isopropanol, butanol) methanol was the most ef­
fective (or all the six strains. Moye r (1953 a) also found methanol 
to be the best alcohol for this purpose. Ethanol at 0.5 % concentration 
was equally good as methanol for only two strains used In the present 
study. These alcohols stimulated. acid production only up to a certain 
concentration after which they exerted an inhibitory effect on growth 
os well os acid production probably due to the toxicity caused by these 
alcohols. Butanol was the most toxic among a ll the alcohols used but 
at lower concentration even buta.nol showed stimulatory effect. Higher 
yields of citric acid in the presence of alcohols with crude carbohydra­
tes as market sugar, Gur and starch Indicates that these alcohols In­
crease the tolerance level of metallic impurities present ln them. 

The Increased utillzntion of sugar and its greater conversion into 
citric acid in the presence of alcohols is in favour of the theory proposed 
by Erk am a el al (194'9), and S t ern and Ochoa (1951) that the 
alcohols provide acetate to the citric acid cycle. This acetate combines 
with the dicarboxylic acid formed from the higher augar content and 
forms trlcarboxylic acid. This theory however, fails to prove the role 
of methanol as It cannot be a donor of acetate. 

The report of Moy e r (1953 a) that the tolerance to these alcohols 
by the mould was found to be associated with pH is also sub6lantiated 
by the present observations. The lower pB seem, to minimize the 
toxicity caused by these alcohols and because methanol is least toxic, 
high yields W"1°e obtained even at 5.0 pH in the presence of 1.0% metha­
nol. When higher concentrations of methanol were added the acid pro­
duction was obtained only in the case of the medium with low pH. 
Moyer (1953 b) reported that these alcohols d ivert mould metabolism 
In slightly acidic (pH 6.3) media from gluconic to citric acid production 
and enhance the yield in the more acidic media usually used in the 
citric acid fermentation. 

The exact role of these alcohols on fermentation is still not clear. 
Moyer (1953 b) has postulated In relation to citric acid production 
by A. nige,- strains that alcohols and acidity jointly bring about al­
teration in the normal carbohydrate metabolic pathway. 

Summary 

Effect of different concentrations of low molecular weight (me­
thanol, ethanol, isopropanol and butanol) alcohols on citric acid pro­
duction by six strains of A. nige,-, viz. , M,, L,, RK,, A,, SJ 1, and o., 
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was studied. Methanol in 2.5% concentration fur all the s!Tains and 
0.5% ethanol for strain M, and L, were found to be the best for 
citric acid production when market sugar was the carbohydrate source. 
Al.so, high yields of citric acid were obtained from crude carbohydra­
tes as 'Gur' and maize starch with 2'/, methanol. Efft,el o( 2.5•/, metha­
nol for all the straina and 0.51/, ethanol for strain M, uod L, was obser­
ved on the length of the incubation period also. ll was found that these 
alcoho~ do not shorten the fermentation period. EC!t,el of 2.5% metha­
nol on sugar co.ncentration to get maximum yield was also observed. 
It was concluded from the results that the acid production increased 
with higher concentration of sugar in the presence of alcohol. But 
when a very ltlgh concentration (2.0%) of sugar was taken a higher 
percentage of alcohol (3.5%) was requ.ired.. It was a~o observed that 
the acid yield in the presence of alcohol Increased only when the 
medium was highly acidic. Methanol (I%) showed stimulating effect 
even In the case of media with high pH (5.0) but when a higher con­
cen!Tation of methanol was tested the yield retarded considerably. 
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Effect ol pH and Temperature on Th.rec !Uut.ants of 
Aspergillus clavatns Desm . 

.I. L. Vars h n e y and A. K. Sar b hoy, Division of Mycology and Plant 
Pathology. Indian Ag.rt.cultural Research Institute, New De.1hJ. 

The growth and development of all the microorganisms depend 
on a set of environmental and nutritional factors. Out of these pH and 
temperature a.re the most impotant. All the media and substrates upon 
whid1 fungi grow in nature sbow the presence of hydrogen and 
llydroxyl Jons. The pH of the med;um has n remarkable effect on the 
rate o[ growth, sporulat!on, pigmentation and many other metabolic 
activities of au organism. Raper et al. (1953) reported that the pH 
of the culture medium influences the uptake of sugars from the me­
dium. Cochrane (1958) observed that most fungi, with few ex­
ceptions, grow best on media with an initiaJ pH of 5.0 lo 6.5. W o 1 I 
and W o 11 (1947) stated that tbe growth of many fungi stops at 0° and 
only a [ew f-ungl are active at 42° C, whereas the optimum tempera­
ture lies somewhere between these two. 

So far there i.sc no report regarding the efCect of pH and tempera­
ture on the three mutants: albino, buff and tan of Aspergitlus clavatus 
Desm. The present work was undertaken with a view to study the 
di![erence in pH and temperature requirements on the growth of these 
three mutants of A. clavatus. 

Materials and Methods 

The cultures of the three mutants of A. clavatus were obtained 
from Dr. V. P. Agni ho tr I, Mycologist, Indian Institute of Sugar­
cane Research, Lucknow, U. P., I ndia. Twenty five ccm of Czapek's liquid 
medium was taken in 150 ccrn flasks and autoclaved for 15 minutes at 
15 lb pressure. These flasks were inoculated after removing the lag 
effect by seedrng ascospore suspensions of seven days old pure cul· 
tures. In temperature experiments the flasks were incubated for 15 
days at various temperatures 20° C, 25° C, 30° C, 35° C, 40° C, 45° C, 
50° C and 55 • C. In case of pH experiments before inoculation the flasks 
were steamed for three consecutive days to avoid hydrolysis. The pH 
rang,, was 2.5, 3.0, 3.5, 4.0, 4.5, 5.0, 5.5, 6.0, 6.5, 7.0, 7.5 and 8.0. pH and 
was adjusted by Beckman's pH meter. These flasks were kept at 30° C 
for 15 days. Alter the incubation period, t,he contents of each flask were 
filtered througll Whatman's filter paper No. 42, whldl were previously 
dehydrated and weighed to a constant weight on an electric balance. 

251 



The .fungal mats were then washed with hot distilled water and the 
fllter papers containJng the mats were dried at 70° C for 72 hours. 
The dry weights were determined by weighing the filter pa·pers under 
dry conditions to a constant weight. The filtrates were used for the 
determination of change in pH of the medium. The experiments were 
conducted In triplicates and results were statistically analysed. 

Results and Discussions 

The results obtained on the effect of various pH and temperatures 
on the growth have been given in table No. I and 2 respectively. The 
dry welghl results are also graphically represented In figures No. l and 
2. It ts clear from table No. 1 that two of the mutants, albino and tan, 
o! A . clavahts showed best growth at pH 6, while It w~ 3.5 in bull 
mutant. It shows that pH exerts a decided inOuence on the amount of 
growth and sporulation of fungi. W c b b (1919), Johnson (1923) 
and Agni h o tr i (l 964) also reported that most of tbe Aspergilli 
showed a better growth on the acidic side th.an on alkaline. The growth 
curves [fig. 1) of all the present mutants plotted against serial pH 
values showed a single maximum. Similar results have been reported 
by Johnson (1923), Chauhan (1953), Bhatnaga r (1955) for 
di!!erent species of Aspe,-gilhu. 

In view of the results obtained above, the authors support the 
opinion of Hawker (1957) that ,.No generalization can be made 
regarding the sporulation in relation to vadous pH aources". 

It is evident from fig. 2 and table 2 that the three mutants could 
grow between 20 to 55° C. Al 30° C the growth was excellent fa case 
of albino and butt mutants, while In tan m-utant it was at 25° C. There 
Is statistically very little dilference In growth between 25 and 30° C in 
tan mutant and therefore 30° C can be treated as the best temperature 
for all the mutants. The minimum growth was recorded in albino at 
55° C whereas In case of buif and tan mutant it was at 50° C. These 
results were in accordance with that of Thom and Raper (1945). 
They reported that A. teneus and A. cameu• grow and sporulate 
luxuriantly at 30° C. Ch a u ban (1953) al.so found that temperature 
range of 30-35° C was best for the growth o A. lamaTil and A. flaoUf. 
According to Th om and Ch u r ch (1926) with the exceptions of a 
few thermophillc species, majority of the A'J)BTgilli grow below 3'1° C. 

The results given In table 2 showed that in general tho sporulation 
was good, moderate, poor or nil according to the amount of growth ob­
ta1ned al various temperatures. Similar were the findings of 
Sa ks en a and S a r b b o y (1960) in case of two species of Cunning· 
hamella. 

There was negligible growth recorded in control il:isks ln both the 
experiments. 

252. 



Table l 
Showing lho av6l"llge dry wuigbt ond l!lporu lnt..ion of throo cliffaronti mutant. of 

A. clo...iu. and 00.....,..pooding ohango in pU . 

Initial Albino Ton Buff 
pR 

2,G Dry Sporll- Dry Sporu· Dry Sporu· Final 
wrughti latiou weight. Jstion weight la lion ohange of 
m mg. in mg. in rug. pH 

2,5 ) 30,4 l'oor 176,4 Poor 167,4 Poor 8,1 
s,o 186,7 Poor 103,4 Poor 199,6 Poor 8,6 
3,6 172,0 Poor !07,1 Good 217,I Good 8,0 ,.o 166,2 ) (oderat.o I 86,6 Good 175 ,2 Good 8,2 
4,6 174,8 Poor 182,2 Moderate 178,9 Poor 8,0 
0,0 199,4 )fodorato 170,1 Moderoto 171,9 Moderate 8,4 
0,6 160,3 Moderate )02, I Good H0,6 Good 8 ,5 
6,0 225,6 )fodorot.c 106,7 Good 161,0 Good 8,2 
6,6 169,8 Go0<l 16.'l,6 Excellent L84,7 E x..,UenL 8,S 
7,0 187,6 Goo<.I 182,7 Good 172.0 Good 8,2 
7,6 197,6 Excellol\t I 79,3 Good 186,0 E x..,Uon• 8 ,2 
8,0 183,0 Ooo<l 179,2 Good 163.9 Good 8 ,S 
Control TrA<.-e T race T r"°" 

Average 
dry 164,0 103.4 164,6 
-igh• 

Tab lo 2 
Showing the ,woro.ge dry weight and aporulo.tioo of t.b.reo difforent mutant.a of 

A. elaootua 

Albia.io 

Tempo,,.. Dry ..... 
turo in mg. 

20'C 122,27 
2G"C 194.1 
ao•o 218,<l 
ao•o l'il,9 
40°0 108,5 
46°0 138.8 
50' 0 119,i 
55°0 85.0 

Spon,· 
L,.tion 

++ 
++ + 

++++ 
++++ 

++ 
++ 
++ 
++ 

Tan 

Dry wt. 
iu.mg. 

114,5 
208.6 
204,6 
136,9 
147.0 
196,0 

79,2 
96,2 

Sporu· 
lation 

+++ 
++++ 
++++ 
+++ 
+++ 
++ + 
++ 
++ 

BuJJ 

Dry wt. 
in mg. 

116,9 
)82,7 
198,4 
145.4 
142,3 
161,9 
82,3 

111,6 

Sporu­
lat.ion 

Y:++ 
++++ 
++++ 
+++ 
+++ 
+++ 
++ 

+++ 
Control - No growth No growth No g,owih No growth No growth No growt.h 

Average 
dry 131 ,4 126,8 
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Summary 

The best growth for two mutants o! Aspergillu.s clavatus was at 
pH 6 whereas it was 3.5 in buff mutant. The best temperature lor all 
the three mutants was 30° C. 
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A New Species of Pyrenochact.n from India. 
J . L. Sh r ee ma 11 and K. S. B 11 gram i 

Microbiology and Plant Pathology Laboratory, Post-Graduate. Department 
ot Botany, Bha&olpur Unlvcrslt.y, Bnagalpur-7 (Indio) 

Pyrenochaeta is an important genus or sphaeropsida1es on a number 
oi hosL species. Filleen different species have been described from 
lndia. The authors, during the c9urse ot a collection tour l.o Darjeeling 
collected diseased leaves of Cu.rculigo sp. Symptoms were recorded 
and isolations we.re mado on Asthana and Hawker's Medium 1A'. The 
culture was sent to C. M. I., Kew, England, where It was examined 
by Dr. Pun it ha I i n g am, but it could not be placed in any of the 
existing specie.s of thls genus. The morphology of pycnidla and conidia 
of this isolate was compared with other species and those which show 
some similarity are presented as follows: 

Species Pyco.ldla Conidia. Setse. 

I. P. tandanU 50.2 X 98.6 µ 3.9-8 X 2.9-
Agarwal & Has!Jn 3.5 .. 
(1961) 

2. P. alucine.s 110 X 160 µ 2--'I X 4.!>-U µ 39-110 X - .. 
Stewart (1057) 

3. P. miUtrir.Uae 38.4 X 90µ 56.7 X 4 71, 
Sahni (1962) 

4. P. plllogis 130 X 180 I• - X 2--"11• 70-120 X 6-7 ~ 
Massee (I 93~) 

5. P. darjeeHn~ IB0.7-ll4.1 X 6.6-3.8 X 97.6-32.6 X 
gend.s sp. nov. 123.3-70,7 IL 2.5-1.41• 3.8-1.41' 

Pyrenod.iacta. darjeclingensis sp. nov. 
Coloniac in agaro 1'Aslhana and Hawker's Mediwn 'A' cum my .. 

celio subicularc; hyphae pallide brunneae vel fusee brunneae, parum 
ramosac, remOLe septalae 3.7 X 2.8 1, Ja tne; pycnidia emcrgentin, se­
parate, sphacrica, globosa vel elongata, 180.7- 114.1 X 123.4--?3.3 (circa 
J 63.8 X 86.6) µ, fusee brunnea vcl nigra, selae prcsentes circum ostlo­
la Jongae, latae ad basin et gradatim attenuatae ad apicem, pallide 
brunneae vel fusee brunneae, non septatae, 97.8-32.6 X 3.8-l.4 (circa 
64.2 X 2.4) ,,; conidia byalina, unicellularia, parva, ovoidea vel cylin­
drica, 6.6--3.3 X 2.5-1.4 (circa 5.9 X l.D) v- 'fypus electus in follis in­
fect.is CuTcull17cmis sp. 
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Cultura poslta in C.M.l., Kew, England. No. 157516. 
Colonies on A.sthana and Hawker's Medium 'A' with subicular 

mycelium; hyphae light brown to da rk brown, poorly branched, di­
stantly septate, 3.7 X 2.8 µ w:ide; pycnldia emerged, separate, spheri­
cal, globo&'e lo elongated, 180.7-114.1 X 123.4-73.3 {average 163.8 X 
86.6) I', dark brown to black, bristles present a round the ostlole, long, 

·a: Con1<Ua. 

Fig. I. Camera lucJdn dlagramm showing the pycnldlum (Al and conldJa (B) 
of Pvrenochcieta. doTjeeHngensJs sp. nov. 

wide at base and gradually tapering towards the apex, light brown to 
dark brown, non septate, 97.8-32.6 X 3.8-1.4 {average 64.2 X 2.4) µ; 
conidia byaJine, one-celled, small, ovoid to cylindrlcal, 6.6-3.8 X 2.5-
1.4 (average 5.9 X U) µ. Obtained !rom the Infected leaves o! Cu,­
ci,Ugo sp. 

Culture deposited at c.M.l., Kew, England, herbaria No. 157516. 
The authors are thankful to Drs. A. Johnst o n and E. Pun I­

th a 1 in g am of CM!, Kew, England for their help in identlfying 
the species. They are aJso obliged to Father D i er ck x S. J. SI. Xa­
vier 's College, Ranchi, Bihar, India, for the Latin diagnosis. 
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Fungi causing Plant Diseases at Jabalpur (]I. P.) XV. 
Some Sphaeropsidales 

N. D. Sha rm a & G. P. Aga r wal 

In the first 14 papers of this series Oisted under references), 186 
fungi Imperfect! occurring a t Jabalpur and its suburbs were described. 
The present paper describes six more follicolous Deuterornycetes which 
include one new genus and five new species. 

The number of the species are the ser ial n wnbers of the fungus 
flora of Jabalpur. 

187. Pycnothcra cordioe Agarwal & Sharma gen. et sp. nov. 
On living leaves of COTdia my.,:;a L. (Boraginaceae), Boharu, Nagpur 

Road, December 1968, leg. N. D. Sharma. 

Symptoms of the disease: 
Superficial, small, black, amphigenous, punctiform pycnidia are 

even seen by the naked eye. This Ls the only evidence of the !ungus on 
the host. 

The causal organ!sm: 
Pycnidia superCicial, setose, 160-180 µ In diameter, shield shaped 

or plano-conve" lens shaped, bright brown coloured at periph•ry to 
almost dark brown or opague in the centre, glabrous with a typically 
parenchymatous wall, ostiole absent; s•tae long 1-5, usually 1-2, 
attenuate, brown to almost opaque, at times slightly swollen pale 
a:pe.,:;, widest a t base, arue from the centre of the pycnidium, 32-300 µ 
long, 4-7 I' wide at the base, -t.5 µ wide a t the apex; hymenium in­
verted, hyaline of small cells giving rise directly to pycnidiospor•s; 
pycnidiospores produced on obsolete conidlophores, roughly globular 
to obovate, base truncate, thin walled, I-celled, 3.~.5 (-8) X ~.5 
(-6), average 5.5 X 4.5 µ (Fig. 1-2). 

This fungus does not agree with any of the described genera of 
Pycnothyreae. The fungus was examined al$o by Dr. Punithalingam, 
Cornmonwelth Mycological Institute, Kew, who reported that he did 
not know of a genus which can accomodate the present fungus. 

' ) Deparlment of Botany, Government Science College, Jnbalpur, India . 
.. ) Head o! the Department o1 Postgraduate Studies & Researd1 ln Bo-­

l4ny, University ot Jabalpur, Jabalpur, lndla. 
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The noteworthy features of the fungus are: 
(1) Pycnidium ,separate, superficial, shield shaped, astomous, setose. 
(2) Pycnldiospores hyaline, single celled, obovate, noncatenulate, de­

veloped In an Inverted hymenlum. 
Therefore, a new genus P11cnothera with the species P. cord!ae is 

being proposed to accomodate with the present fungus. The proposed 
generic name Indicates the family to which the fungus belongs and the 
•peclfic epithet has been given a!ter the host plant. 

Pycuotbera gen. nov. 

Sphaeropsidales Pycnothyreae, Hyalosporae Pycnidla superficial, 
pinhead sized, shield shaped or lens shaped, dark brown to almost opa­
que In the centre, pseudoparenchyrnatous wall, astomous; setose; conldla 
hyallne, I-celled, noncatenulate. 

Pycnotbe:ra cordiae sp. nov. 

Pycnldla superficial, setose, 160-180 µ in diameter, shield shaped 
or plano-conv<>x lens-shapl'd, bright brown oolourl'd at periphery to 
a lmost dark brown or claque In the centre., glabrous with a typically 
parenchymatous wall., bstiole absent; setae long, 1--<i, usually 1- 2, 
attenuate, brown to almost opaque, a t times slightly swollen pale apex, 
widest at base, arise from tbe centre of the pycnidium, 32-300 µ long, 
4-7 µ wide a the base, 4.5 µ wide at the apex; hymenium Inverted, 
hyaline of small cells giving rise directly to pycnidiospores; pycnldio­
spores produced on obsolete conldiophores, roughly globular to obovate, 
base truncate, thln walled, !-celled, 3.5-8.5 (-8) X 3-5.5 (-8) µ, 
average 5,5 X 4.5 µ. 

Pycoothera gen. nov. 
Sphaeropsidales, Pycnothyreae, Hyalosporae. Pycnldia superficialia, 

pusilla clypei-morpha vel Jcnticularia, atrobrunnea vel fere opaca In 
centro, pariete pseudoparenchymatlca, astoma setosa; pycnldiosporae 
h.yalinae, unicellulares, noncatenulatae. 

Pycnothera cord.Jae sp. nov. 

Pycnidia superflcialia, setosa, 160-180 µ in dlrunetro, scutata 
vel plano-<:onvexelent!cularia clarebrunnoo-<:0lorata adperipheriam ad 
fere atro-bruru,ea vel opaca in centro, glabra, pariete typice peeudo­
parenchymatico, astome, setae longae, 1-li, plerumque 1-2, attenuatae, 
brunncae vel fere opacoe, interdum lcviter lnilatae apicc pallidae, basi 
dilatatac pycnidli centrum cnnescens, 32-300 µ Jongis, basis lnUata 
4-7 µ, npiccs in!lati 4,5 µ, hymenio inverso, hyalino, ecellulis pusi.Ws 
pycnldiosporas deorsum versas edente; pycnidiosporae ebsoletis contdio-
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phoris orientes globosae ad obovatae basis tr.uncatae, pariete gracili, 
1-cellulares, 3.5-6.5 (-8) X 3--5.5 (~) µ, mediat 5.5 X 4.5 µ.. 

Hab. - In foliis viventibus Cordit1e mi.l:ae L, Bohani, Nagpur prope 
Jabalpur, meru;e Dec. 1968, leg. N. D. Shanna. 

Typus deposit-us in Herb. I . M. I. Kew, sub. numero 138934. 

188. Asbolisia indica Agarwal & Sharma sp. nov. 

Growing over MicTo;ryphium al4ngi and hair of leaves of Alangium 
lamarckii Thw. (Cornaceae), Nagpur road, January 1969, leg. N. D. 
Sharma. 

The causal organism: 
Myoelium superficial, spreading over Microxyphium, brownish; 

hyphae ollvaceous, septate, constr icted, up to 6.5 µ wide; pycnidta scat­
tered, subglose to pyriform1 papillate, sessile, sometimes shortly stalked, 
olivaceoas, ostiolate, 60-150 µ tn diameter, up to 160 µ high, liberate 
spores from the top when pressed, glabrous, membranous, subparenchy­
matic, with wall made up of polygonal cells, ostiole at times flmbriate; 
pycnidiospores non-septate, obovatc to obpyrilorm, 1-guttulale, hyaline, 
smooth, 6.:;-9 X 3--7.5µ, average 6.5 X 5.5 µ. 

Batista (1961) in his monograph on 'sooty molds' of tbe family 
Asbolisiaceae compiled an the species of the genus A•bolisia in two 
groups on the basis of the size of the pycnldlosporcs. Tbosc having 
pycnidiospores between 4-8 µ were kept together and others with 
pycnidiospores less than 4 11 formed the other group. The pycnldio­
spores and pycnidia of the present fungus are distinctly larger in size 
than those of the other known species. There is no record of any 
Asbo!isi4 sp. so far Crom India. The specimen was examined also by 
Mrs. E 11 is of the Commonwealth Mycological Institute, Kew. This 
appears to be an undescribed species and is, therefore, presented here 
as a new species (Fig. 3--4). 

Asbolosla indka sp. nov. 

Mycelium superficfale, ex hypbis ramos!s Micro:cyphii, brunnes­
cens, ex hyphis olivaceis, septatis, constrictis, usque ad 6.5 µ dilatatis; 
pycnidia sparsa, subglobosa vel pyrilormia, papillata, sessllla, non­
nunquarn brevi-stipitata, brunnescentia, ostiolata, 60--160 11 diam., 
usque ad 160 µ alt., glabrata, mernbranosa, subparenchymatica, cum 
parietibus ex cellulis polygonalibu.s, raro upice parllffl fimbriata; 
pycnidios.porae continuae, obclaval.ie ve.l obpyritormes, 1-guttulata.e, 
hyalinae, laevigatae, 6.6-9 X 3-7.5 µ, medial 6.5 X 5.5 µ. 

Hab. Supercrescens Microxyphium alangl et super pllos ex lollis 
viventibus Alangii lamarckii Tow., Nagpur prope, januari 1969, leg. 
N. D. Sharma, 

Typus lectus deposltus in Herb. I. M. I., Kew, sub numero 140911. 
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189. Coniolla cltrl Agarwal & Sharma sp. nov. 

On living leaves of Citrus m edica L.(Rutaceae), J . N. K. University 
campus, June 1969, leg. N. D. Sh ar m a. 

Symptoms of the disease: 

Disease starts from leaf apex as ash coloured spots and gradually 
increases downwards. Black dot-like pycnidia appear on both sides of 
the lamina. Midrib and other veins are freely traversed. Necrotic 
region be<,omes lighter in colour and in the later stages it becomes al­
most white. 

The causal organism: 

Pycnidia dark brown, innate to erumpent, globose to subglobose, 
beaked, wall 3- cells thick, 105- 180 µ in diameter; conidlophores 
simple, fili!orm, subhyaline, in groups at the base; eonidia pale yellow 
to straw coloured, single celled, fusiform to elliptic-fusiform, straight 
or curved, epispore thin, smooth and eguttate, 8-19 X 3-.5 µ, average 
18 X 3.5 µ (Fig. 5-6). 

As far as known to us only one species of Coniella, C. diplodiella 
has been reporled from India so far. It has been reported on Vitis vini­
f era from Pusa (Bihar) by Mund k u r (1938), Oil Anogeis.,,. latifolia 
from Ju b u 1 p u r by S a h n i (1965) and on Geranium sp. lrom A 1 l­
g a r h by S i n g h ct al. (1966). 

The present fungus can be placed under the subgenus Pseudo­
coniella of S u t t on (1969) on the basis of conidial colour, thin epi­
sporc and eguttate nature. But it differs distinctly from all the de­
scribed species under Pseudocon.lell4 in the shape of the spores. Fusi­
form and curved spores as present in this tungus are not found in any 
other species under the subgenus. So !ar no Coniella has be.en reported 
on any Citrua sp. The present fungus is, therefore, being described here 
as a new species of Coniella. 

Coniclfo citri sp. nov. 

Pycnidia fusco-brunnea, innata ad erumpentia, giobosa vel sub­
globooa, papillata, parietibus 3- cellulas crassis, 105-180 µ diam.; 
conidiophori stmplices, filllormes, subhyalini, basi aggregati; conidia 
pallide -Uava vcl s lraminea, singularla, fusiformia ve.l elliplico-fusi­
forrnia, recta vel curvata, episporio l.enui et laevi, eguttata, 8-19 X 
3-4.5 µ, mediat 18 X 3.5 11. 

Hab. ln follis vivenUbus Citri medicae L ., J . N. K. Univ. campus, 
junio 1969, leg. N. D. 5 b arm a. 

Typus ie<:h1s depositus in Herb. I. M. ! ., Kew, sub numero 143221. 
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190. Catenulastcr bathtae Agarwal & Sharma sp. nov. 

On living leaves of Cordyline terminal .. (Lillaooae), College cam­
pus, Dec. 1968, leg. N. D. Sb arm a. 

Symptoms of the fungus: 
Fungus forms eplphyllous, black, punctiform, superficial scattered 

bodies easily detachable with the help of needle. 

Description of the fungus: 

Free myoellum lacking, pycnostromata supedicial epiphyllous, 
orbicular , scutellate, brown, glabrous, pseudoosUolate, prosenchymattc 
wall, up to 8.5 µ thick, subhyallne at margin, 40-236 i• in diameter; 
conidlophores indistinct; pycnldlospores ellipUcal to bacU!ar, hyallne, 
catenulate, sessile, 2.$4.5 X 2-3 µ, average 3.5 X 2.5 µ (Fig. 7-8). 

The genus Catenula•ter Is so for known only by its type species, 
C. anacardicota Batista. The present fungus is quite distinct from the 
type species in the size of the pycnostrom.ata. Tbe pycnostromata in 
the present case are distinctly larger (40-236 µ) than those In the type 
species (90-110 µ). Catenula,ter has not so far been reported from 
India. Cordyllne term!nale1 is a new host for Catenula.ner. This fungus 
is, therefore, being described bore as a new species. The species has 
been named after the late Prof. A. C B a t i st a who created the 
genus Catenula&tef'. 

CatenaJastcr batlstae sp. nov. 

Mycellum liberum nullum; pycnostromata superficlalia, eplphylla, 
facile 'Separata, orbicula.ria, scutellata1 bnmnea, glabrata, pseudo­
osUola1'a, parielibus prosenchymaticls, usque ad 8.5 1• crsssls, sub­
hyalinis in marglnibus, 40-236 µ diam.; conidiophori non visi; pycnidlo­
sporae ellipsoi.d<!ae vcl baclllaroo, hyalinae, catenulalae, S<Ssiles, 2.5-4.5 
X Z-3 µ, medlat 3.5 X 2.5 µ. 

In folils vlventi.bus Cordy!mi., lermlnalis Kunth., College campus 
in India roense Decembre 1968, leg. N. D. Sh arm a. 

Typus posltus In Herb. I . M. I ., Kew, sub numero 140915. 

191. Cytospora cedrclina Agarwal & Sharma sp. nov. 

On leaves ol Cedrela toona Roxb. (Me!iaoeae), Pachroarhi, October 
1968, leg. N. D. Sb arm a. 

Symptoms of the disease: 

Disease starts as brown spots from margin towards midrib. The 
lesions are irregular. Sometimes zonations o.t brown and grey colour 
present. Stromata appear as black pinhead spots on lhe lesions. Coales­
cence of spots seldom takes plaoe. 
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The causal organ.ism: 
Pycnidia stromatlc, stroma black, completely embedded in the host 

tissue, depressed globose, bearing 2 - pycnidla; pycnidial cavities 
subglobose, up to 160 µ n diameter; conidiophores byaline, short, cylin­
drical, 4----8 X 1.5--2.5 µ, average 6 X 2 µ; conJdia hyal!ne to subhyaline, 
single celled, allantoid, 3.5--6 X 1.8-2.8 11; average 4.5-2.5 I' (Fig. 
9-10). 

There are only eight species of C11tospora descrlbed from l.ndia so 
far (Sa h n l 1968). S ah n I (1968) described Cytospora grevlLLeae on 
leaves of Orevillea robusta from Jabalpur. So far there Is no record 
of any Cytospora on Cedrela or on any other member of the family 
MelJaceac. The present fungus is, therefore, being described bere as a 
new species, Cytospora cedrelina. 

Cytosporo ccdrelina sp. nov. 

Pycrudia stromaUca, stroma atrum, in hospls contextu perfect,e in­
clusa, depresso-globosa, 2 - pycnidia ferent.ia; cavernae pycnid.i ales 
subglobosae, usque ad 160 µ diam., conidiopbori hyal!ni, breves, cylin­
drlci, 4~ X 1.5-2.5 µ, med.ia t 6 X 2 µ; conidia hyalina vel sub­
hyalina, unlcellular ia, allantoidea, 3.5--8 X 1.8-2.8 µ; mediat 4.5-2.5 µ. 

In Collis viventlbus Cedrelae toonae Roxb., Pachmarbi, Octobrl 1968, 
leg. N. D. Sh a rma. 

Typus lcctus dcpositus in Herb. I. M. I., Kew, sub numero 140897. 

192. Cytospora manglforae Agarwal & Sharma sp. nov. 

On living leaves of Mangifera indica L. (Anacardaceae), Govind 
Bhavan, July 1969, leg. N. D. Sh arm a. 

Symptom., of the disease: 

Disease usually starts from leaf apex or margins and proceeds 
downwards or inwards. The affec ted tissues become necrotic with light 
brown colour. Black pycnidia appear as pinhead sized spots in the 
necrotic region. 

The causal organism: 

Strom:, dark brown to almost black, carbonaceous, coriaceous, dorsi­
ventrally flattened, circular, bearing 3-4 pycnidial cavities, up to 
800 µ in diameter; pycnidlal cavities globose lo subglobose, astomous, 
up to 4~230 µ in diameter; conidiophores hyalinc, filifonn, 1~ 16 X 
1-2 µ, ave.rage 14 X 1.5 µ; conld.ia hyalinc, I-celled, ovoid to elliptic or 
allantoid, 1.5-3.5 X 1- 1.8 µ, average 3 X 1.3 µ. (Fig. 11- 12). 

The present Cytospor11 does not match with any of the descrfbed 
species. The genus has not so far been reported on Manglfera indica. 
The present fungus is, therefore, described here as a new species. 
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Cytospora mangiferae sp. nov. 

Atro-brunnea vel fereatra, carbonaceus, coriaccus, dorsiv.cntralitcr 
complanata, clrcularis, 3-4 cavemnc pycnidlales !erens, usque ad 800 µ 
in diam.; cavernne pycnidlales, globosae vel subglobosae, astomac usque 
ad (0-230 µ in diam.; conidlophori hyaUni, f llilormcs, 10-16 X 
1-2 i•, medlat 14 X 1.5 11; conldla hyalina, unicellular!a, ovoldea vel 
ellipsoidea aut allantoidea, 1.5-,'3.5 X 1-1.8 µ, mediat 3 X 1.3 IL 

Hab. In folils viventibus Mangif«ae indicae L., Govind Bhavan, 
Julio 1969, leg. N. D. Shanna. 

Typus lectus depositus in Herb. L M. I. sub numero 143243. 

Summary 

The present paper descrtbes six foliicolous Deuteromycctes f.rom 
Jabalpur whjch include Pycnoth"1"a cordiae gen. et sp. nov. on Cordia 
my.ra L., one new genus; Asbolisia indica sp. nov. on Atangium lamar­
ckii Thw., Coniella citTf sp. nov. on CitTU.S medica L., Catenulastcr 
batistae sp. nov. on Cordyline tennlnale• Kunth., Cytospora cedrelina 
sp. nov. on Cedreta ioona Roxb. and Cyto,pora mangiferae sp. nov. on 
Man gif,era indica L., five new species. 
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Fungi Associated with Moribu.nd Branehes 
ot Rosa Species 

J . C. Edward, K. P. S i n a h, S. C. Trlp at b ~ 
M. K. Si nh a & Kunda Ranad e •) 

During routine plant dlsea... survey of the Allahabad Agricultural 
Institute campus twelve diUerent species of fungi were found to be 
associated with. dying brandles of Rosa spp. The p resent paper includes 
their description. Among these fungous species, two we,:e found to be­
long to undescribed genera, and seven to undescribcd species. Of the 
la tter seven, four belong to the genera Leptosporella, Dlplopeltir, Lepto­
thyrella and Actinothyrello thus far unreported from lndla, The remain­
ing three, however, belong to spedes of Fusicoccum, l>ioco.,!a and Ma­
crophoma. New spedes of Lepto.,porello, D£plopelti,, Leptothyrella, 
ActinothyreLla, Fmicoccum and Macrophoma have been created on lhe 
ba.si.s of their occ:urrence on a hitherto unreported host. 

Leptospozella roaao sp. nov. 

Perlthecia carbonacea, plus minusve globosa, 2.24-340 µ diam.; 
osliolo 50 µ longo, 70 µ crasso praedit.n; asci numerosl, clavati, crassius­
cuie tunicati. 4~5 µ X S-10 µ, aparaphysati; sporae subhyalinae, 
aciculo.res, plcrumque 32-sep tatae, 4~6 µ X 1,5 µ. 

Perithecia dark, almost carbonous, more or less spherical, 224-
340 µ ln diameter with ostiole on a short neck about 50 µ high up to 
70 µ wide, paraphyses not observed; asci numerous, cl:ivate, wall hya­
llne, somewhat lhkkened. at free end and evanescent, measuring 
4~5 µ X 9-10 µ; llllcospores sub-hyallne, acicular, muricate with 
mostly 32 septa, measuring 4~6 X 1.5 µ. 

Microthyl'imn que,cu., Fuckl. 

Ascomata dark-brown, superficial, dlmldlate, measuring 200-300 µ 
wide and 30-40 µ high, covered by scutcllum with thick-walled, irre­
gularly shaped cells, ~ 1• long and 3--4 I' wide, radiating f rom centre 
and \ran.sversed by septate, 2-3 µ wide, pale-brown hyphae; wall of 
ascoma a layer of dark cells, 2-4 µ thlclc, apex 9f ascoma consisting 
of a group of light-coloured, relatively smaller oells, forming a ctrcu.­
lar region, 7- 12 1• wide, disintegrating later to form ootiole; the base 

') All trom the Department of Biology, Allahabad Agrleullural Institute, 
Allahabad, l.1. P., India. 
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of ascoma lined by 4-5 layers of hyaline, polygonal cells, 2-J 1• wide 
each; asc! in a centl'lll cluster, inlemrixed with septate, hyal!ne, pseudo­
pnraphysis-like hyphae and surrounded by hyallne pseudoparenchyma­
tous cells, broadly clavate, 4--5 11 wide at apex and 2-2.5 11 wide at 
base: 2~6 11 long and ~10 11 wide, bitunfoale, converging towards 
ostiole; ascospores mostly biseriate, hyallne, two-celled, 7-9 X 3---4 11, 
the apical cell broader with rounded end somewhat larger than the 
conoid basal cell In India this Ls th.e first report of tbe fungus on rose 
although It bas been reported on QU1?rcus incana by M u n J al et al. 
(1959). 

Kellennalllliopsl.a gen. nov. 

Pycnidia subepldermalta, subglobosa, ostiolata; Conidia acrogena, 
hyalina vet subhyalina, (usoldea, 4-oellularla, supeme ciliis hyallniS 
praedlta; conldlophori simpUces, continui. 

Pycnldia dark, subcpidermal, spbaerold, ostiolatc; conidiophores 
hyaline, sunplc, continuous, bearing hyall.ne to sub-hyaline, !usold, 
singly and vertically arranged, !our-<:elled conldla each with a single 
hyaline seta at the free end. 

This genus dilCers from KeHl!ffll4nnia Ellis & Everh. in having 
always 4-<:elled conidia with the middle two cells sub-hyallne and larger 
than the terminal cells (B a r nett, 1960). 

K.el.le:rmanniops.is rosae sp. nov. 

Pycnidla subepldermal!a, plus minerve globosa, obscure brunnea, 
130-260 11 diam.; ostiolo 15-20 µ. l ato, aperto, conidia acrogeDA, hyalina 
vel subhyallna, fusoldea, 4-cellularla, 17-20 11 X 3---4 µ, cellulls duabus 
mcdiis majoribm cylindroceis, apicalibus conoldei.s, setls hyal!ni.s, 3~ µ. 
longls terminallbus proedita; conidiophori slmpllces, continui, +--5 µ 
X 2 µ. 

Pycnldla subepidermal, more or less sphaerical, dark-brown 130-
260 µ in diameter, opening by ostiole, 15-20 11 wide; conldiophores 
lining practically the entire inner sur!ace of pycnidlal wall, hyaline, 
simple, non-septate, measuring 4-5 µ. X 2 µ1 bearing single fusoid, 
subhyaline, four-celled conldia, measuring 17-20 µ X 3-4. µ, the 
micldlc two cells larger than the more or less conoid end cells, the 
apical cells bearing hyaline, simple setae, S--5 µ long. 

Fuaicoccum rosae sp. nov. 

Pycnld.ia obscura, interdum depressa, subepidermalia, 10rumpentia, 
140-245 X 87- 110 µ; ostlolo rotundato, 10--15 µ lato; conidia acro­
gena, sub!usoidea, continua, 4--5,5 X 1~2 µ; conitliophori 7- 11 X 
1,5--2 .... 

Pycnidia dark, somewhat !lattened, subepidcrmal, becoming erum­
pent later, stromatic, measuring 140-246 X 87- 100 µ, ostiole circular, 
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10-15 µ wide, pycnidial inner wall lined by hyaline, aseptate conidio­
phores, measuring 7-11 X l.5-2 µ, bearing singly hyallne, one-celled, 
!usoid conid.ia 4--5,5 µ long and 1.5-2 ,, wide. 

Dothiorella. phaseoli (Maubl.) Petr. and Syd. 
Pycnidia dark-brown to almost bl~ck1 scattered, erum,pent, globoid, 

150-212 µ in diameter, osliole circular, 12-15 µ wide, inner pycnidlal 
wall lined by one-celled, hyaline conld.iophores, bearing single, byallne, 
thin-wall<><! , more or less cylindrical conidia measuring 10-14 x 
3,5-5 µ with width to length ratio of nearly l : 3. 

lUocrophoma rosac sp. nov. 

Pycnidia dispersa, obscura, innata, ostiolo 16-20 µ lato erum­
pentia, 140-420 µ diam.; conidia ovoidea, hyalina, unlcellularin, epi­
sporio crassiusculo, 15-24 X 8,5 µ; conid.iopbori simplkcs, 15-18,5 X 
1,5-2,5 µ. 

Pycnidla dark, more or less scattered, 140-420 µ in diameter, al­
most buried in the host tissue except for short, slightly protruding 
ostiole, 16-20 ,, wide. lnner wall of pycnidia Uned by hyaline, 
continuous, simple conidiophores, measuring 15-18,5 X 1,5 -2,5 µ, 
bearing ovoid, hyaline, thick-walled, one-celled conidia measuring 
15-24 X 8,5 IL 

Bot1'l!odiplodia. theobromae Pat. 

Pycnidla dark, carbonous, spbaerical, erumpent, about 250 to 300 l' 
in diameter, ostiolate; conidi.ophorcs simple-, hyaline, shor-L, measuring 
20-25 X 10-12 µ, mature conidia dark.-brown to sub-hyaline, ovoid 
with measurement.s of mature conidia. 

Discosiopsis gen. nov. 

Pycnidla subouticularia, dimidiata, clypei!ormia , ostlolata; cortldia 
4-cellularia, cyl.indraceo--fusoidea, antice cilia 2-3-ramulosa tcrmina,ta; 
conldiophori unicellulares, hyallni. 

Pycnidia subcuUcular, dark-brown, separate, dimiclinle, shield-like, 
ostiolat.e; cortldiophores hyaline, one-celkd, bearing hyaline, four-celled 
cyllndroid conidia with hyaline, dichotomously to lricholomously bran­
ched cilia from apical cell. 

The genus Is close to Dlscosia Lib. but difers from It in having 
four-celled conidia with dichotomously to trichotomously branched cilia 
!rom apical cells with no appendage from the basal cell (Barnett, 1960). 

Discosiopsls rosue sp. nov. 

Pycnidia dispersa, obscure brunnea, d.imidiata, plerumque orbi­
cularia, 210-245 µ diam., pariete aplcall pseudoparenchymatlco e cellu­
lis irregularlter angulosis, 5--8 µ composito, in centro osliolo 8-13 µ 
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Jato aperto; conidla 4-cellu!aria, cylindrac'eO-[usoidea, 12- 14 X 3-4 µ, 
antioe cUla 2-3-ramulosa termmeta; conidiophori unicellulares, sltn­
plices 4,5--5 X :>. µ. 

Pycnlwa scattered, dark-brown, dimidiete, almost circular, 210--
2t5 µ in wameter, the shield-like outer wall composed of polygonal 
cells, measuring 5--8 µ, rawating from more or Jess centrally located 
ostiole, 8- 13 11 wide; conlwophores simple, hyaline, measuring 4,5--5 X 
:>. 11, bearing single, hyaline, more or less cylindrical, lour-celled conidia, 
measuring 12-14 X 3-411 with apical cell possessing dichotomously to 
trichotomowdy branched hyaline cilia almost as Jong as the conldia, 

Dlscosia rosae sp. nov. 

Pycnidia dispersa, minuta, obscure brunnea, dimidiata, su.bcuti­
cularia, plus minusve orblcularia, 182-245 µ warn., pariete aplcali cly­
pcllormi pseudoparemchymatico e oellulis marginalibus 4,2-7 X 
~ 11 et centralibus 10--15 µ composito; conidia anguste fusoldea utrin· 
que paulatim attenuata et acumlnata, plus minusve arcuata, 14-18 
(15,4) X 1,2-2,l (1 ,9) µ, utrinque append.iculo 2-3 µ longo, acuminato 
praedita; conidiophorl eontlnui, 3- 5 1• Jong!. 

Pycnidia scattered, minute, dark-brown, dirnidiate, non~subiculate, 
subcuticutnr, more or Jo,ss circular, measuring 182-245 µ in diameter. 
the shield-like wall of pycnidium composed of polygonal to elongate 
rectangular cells with middle and outer cells measuring 4,2-7 1• e.nd 
3- 6 µ respectively, the central cells wlthin a diameter of 10-15 µ some­
what loosely packed forming ostiole a!ter d issolution; conidiophores 
simple, short, 3-5 µ long, bearing single, fusoid, three-ceJled, hyaline 
conidla, measuring 14-18 µ (15,4 µ.) X l,Z--2,1 14 (1 ,9 µ) with the tips 
extended to form non-septate, beak-like structure, 2-3 µ long, beak of 
apical cell usually a JltUe longer than that of the basal; average width 
to length ratio o! conldla, I : 8. D. rosae is close to D. artocrcas reported 
by Choma et al. (1957) on />yrll3 communis and by Haslja (1962) on 
Ttrminalia but dlffers from it in having narrower conldla with width 
to length ratio of l : 8 as against 1 : 4 in the latter and being found 
associated with rose. 

Dlplopeltis rooao sp. nov. 

Pycnid.ia singularia, obscura, orbicularia, dimidiata, erumpentia, 
140--245 11 diam, pariete apicali elypei!orml pseudoparenchymatico e 
cellulis angulosis 5-7 µ diam. composito, ostlolo 12-7 1• Jato aperto, 
conic:lia ellipsoidea vel oblongo-ovoidea, utrinque late rotundat.a, medio 
septatn, obscure brunnea, 6--8 X 5 µ; conjdiopbori simplices, continul, 
5-l! X l ,5-2 µ. 

P ycnldia dark. separate, circular, dlmidiate, erumpent, measuring 
140--245 µ in diameter, the outer shield-like wall of pycnidium com-
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posed of polygonal cells measuring 3-7 µ, radiating from the centrall,y 
located circular 06tiolc, 12--17 µ wide; conldlophorce simple, aseptate 
5-8 X 1,5-2 µ , bearing singly dark-brown, Lwo-<:elled, oblong, lhic:k­
wallcd conidia, measuring 6-8 X 5 JJ,. 

Leptothyrella rosae sp. nov. 

Pycnidia dispena. minula, obscure brunnea, dimidiata, subcuU­
cularla, plus mlnusve orblcularta, 150-250 µ diam., patleLe aplcali 
clypeiforml pseudoparenchymatico e ccllulis angulosis ~ X 3--4 µ 
composlto, osUolo 20-25 µ Jato aperto; con!dia oblongo fusoidea, utrin­
que plus minusve atte.nuata, obtusa, medio septata, ad septum vix con­
stricta, hyalina, 10-11 X 2--3 µ; conldiopho.ra simplicia, continua, 
prevla. 

Pycnidia scattered, tninute, dark-brown, dirn!diate, subcuticular, 
more or less circular, 150~250 µ In diameter, the shield-like wall of 
pycnidium composed ol polygonal to elongate rectangular cells with 
middle and outer cells measuring ~ X 3--4 µ respectively, radiating 
from the centrally located circular ostlole, 20-25 µ wide; conidiophorcs 
simple, short, non-septate, hyaline, bearing singly hyalln•, ellipsoid, 
two-celled conldla, measuring 10-11 X 2--3 µ. 

ActinothyreUa rosao sp. nov. 

Pycnldia dlspersa, mlnuta, obscure brunn•a, dlrnldiata, subcutlcu­
laria, plus mlnusve orbicularia, 150-UO µ diam., parlete ap:icali cly­
pcotormi pseudoparenchymatico e cellulls angulosis 3-5 µ vet 4-9 X 
2--4 "composito, osUolo 12-17 µ lato, aperto; conidla crassluscule flli· 
formia, utrinque parum sed distinct. attenuaLa, obtusa, 3-4-septata, 
hyallna, plus mlnusve curvula vel undulata, raro !ere recta, 18-25 X 
1,4 µ; conidiophori simplioes, 3--4 X 1,5 µ. 

Pycnidia scattered, minute, dark-brown, dimldiate, noo-subicuJate, 
subcuticular, more or less circular, measuring 150-280 µ in dlameter, 
the shield-like wall of pycnldlum composed o! polygonal to elongate 
rectangular cells with. middle and ou\er cells measudng 3-5 µ and 
4-9 X 2--4 µ respectively, the central cells wlthin a diameter of 
10-15 µ, somewhat loosely packed, forming an ostiole after dissolution, 
12-17 µ wide; conldiophores short, hyallne, simple, measuring 3-4 X 
1,5 ,~ bearing single, simple, hyallne, 3--4 septale, filamentous, straight 
to undulating conidia with bluntly conoid tips, measuring 18-25 X 1,4 µ, 
the average width to length ratio being 1 : 16. 
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The Genus Quatornarla. In India. 
Dy Kale S. D. and Sou. V. S. Kale 

Botany Deparlmen~ VoJdyanath College, Parli valjona.Ul Dist. Bhir Ma­
rathwada Maharastra India. 

The genus Quaternaria was erected by Tul a s n e (1803) with 
Q. persooni as the type species. Sacca rd o's Sylloge Fungorum (1882-
1931) Included 6 spectes. Ainsworth (1961) recorded 4 speci"6 tor 
the world. However the genus remained unrepresented in the Indian 
mycological flora until now. 

The genus is chuacterised by the stroma small, circular or cush­
ion-shaped, immerS<.>d or embedded in the bark, containing ~ ob­
liquely placed perithecia, whose ostioles converge and become erumpenl 
in a small stromuUc bla& discf only the ootiolar disc erumpent, nedca 
not extruding beyond the surface. Asel clavate, thin-walled, unituni­
cate, 8-spored, paraphysate: ascospores allantoid, much larger, biseriate, 
light brown to yellowish. 

1. Quu.ternaria unonae sp. nov. 

Stromala 8l'Dhitu orbicularla, valsoidea, corllcl innata, disco nigro, 
I ostlolls 3-5 composito, erumpentla. 1500-1800X900-1100 µ; perithecla 

3--5 in quoque slTomat.e, aggregata, ellipsoidea vel ovoidea, in osHolo 
cylindraceo conoideo attenuala, 570-630 X 450-500 µ; asci clavati, sti­
pitati, tenu.iter tu.nicati, 8-spori, 32-35 X 5--6 µ; sporae distichae, al­
)antoideae, palllde brunneae, 8-9,6 X 3,2 µ; muco hyaiino, tenuis.<limo, 
obvolutae; paraphyses flliformes. 

Strome circular, cushion-shaped, developed in the bark and erum­
pent, by slightly raising the bark, as a smooth black disc, bearing the 
slightly protruding ostioles, usually 3-5 in number; stroma measuring 
from 1500-1800 X 900-1100 µ.; perithecla black, In groups of ~. in 
a stroma, closely packed, flask-shaped, obliquely placed, short-necked, 
necks not extendlng beyond the ostiolar disc, measuring from 570-630 
X 450-500 µ. Asci clavate, stalked, unitunicate, thin-walled, 8-spored, 
32-35 )( 5--6 µ., paraphysate, paraphyses flllform, tips of the ascl thick 
and wide. Ascospores allantold, light brown, biseriale, 8-9,6 X 3,2 µ 
with hyaline thin mucous sheath. Ascospores much larger when com­
pared to the other members of this group. 

Collected on dead stem of Anona 1quamosa L. at Aurangabad, in 
the month of July 1967 Leg. S. B. Ka I e and deposited In the ber­
barlum of I. A. R. r. New Delhi. 
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2. Qunterna.ria derodc.ndrontis sp. nov. 
Stromata ambitu orbicularia, valso!dca cortici omnino lnnata, 

disco ostio!orum tantum erumpentia, 1100-1400 X 1125 µ; perithecia 
3-5 in quoquc stromate, ost!olis brevibus non promlnulls praedita, 
200-300 X 200-275 µ; ascl numerosi, clavati, tenuiter tunicati, 8-
spori, 35-40 X 8-7 µ; sporae dlstichae, allantoideae, pallide brun­
neae, 10-11,2 X 3,2--4 11 paraphyses fililo rmes. 

Stroma black, cushlon-shaped, circular, small, immersed in the 
bark, containing 3-5 obliquely placed perithecia, stroma erumpent 

B 

only with the osliolar disc by ramng the bark, 1100-1400 X 1125 µ. 
Perithccia black, ilask-shaped, in groups of 3--5, obliquely placed, 
with short necks, ostiolate; necks not extruding beyond the surface. 
Pcrithecia mc:>suring from 200-300 X 200-275 µ. Asel many, clavate, 
club-shaped, thin-walled, unitunicate, 8-spored, 35--40 X 8-7 ,,., para­
phyaate~ paraphyses fili!orm. A.scospores light brown, allantoid, larger, 
biseriate, 10-11.2 X 3.2---4 ii. with thin byaline mucous sheath. 

Collected on dead stem of C.1erodendron in.,.,,... Gaert. at Takali 
(Kumbhakarn) in the month of January 1966 and 1968 Leg. S. B. Ka I e 
and deposited In the herbarium of 1.A.R.L New Delhi under No. 29368. 

3. Qwoternaria munkii sp. nov. 

Slromata am.bitu orbicularia, valsoidea, cortici omnino innata, 
disco nigro tantum erumpentia, 750-900 X 900-1050 µ ; pcritbecia 
3-5 In quoque stromate, ellipsoidca, carbonacea, dense aggregata, in 
ostiola cylindraceo-conoidea cdlsco erumpentia, sed vix prominula con-
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tracta, 450-525 X 270-300 11; asci clavati, stipitati, tcnuitcr tunicat!, 
8-spori, 27-30 X 4-5 11; sporae dlstichae, allantoideae, pallide brun­
neae vel subhyalinae 9-10 X 2-2,4 µ; paraphyscs tiillormes. 

Stroma circular, cushion-shaped, developed in the bark, embedded, 
but only erwnpent as a smooth black ostiolar disc by slightly raising 
the bark, 750-900 X 900-1050 µ. Perithecia flask-shaped , black, ca­
bonecoeus, embedded, in groups o! 3-5, compactly arranged with 
their distinct walls, obliquely placed, ostiomte, with short ne<ks, ostio­
les convergent at the centre on the clisc and slightly protruding but not 
extruding beyond the surface; perithecia measuring from 450-525 X 
270--300 µ. Asel elevate, s tipitate, thin-walled, unitunicate, 8-sparcd, 
27-30 X 4-5 µ. paraphysate; paraphyses filiform. Ascospores a llan­
toid, light brown to sub-hyallne, larger, biserlate, 1)-10 X 2-2.4 1•-

' 
Q :.. .: 

G 

~ I "so,,;. B I ,. "LI 

Comparative table of the Indian species of Quatemaria Tulasne. 

Spocica SLro1,ui. Perithocia A.9Ci A""°"porea 

1. Q. anonae ep. nov. 1600-1800 570-030 32-35 8-9,U 
on x x x x 
.4.t101t.a ,..quamo,a L. 900 - 1100 I' 460-500 ,. 5-0 ,. S.2 I' 

2 . Q. clerodmdro11ti.6 1100-1400 35-40 10-11 
Sp, f)JJV, On x x x x 
Oltsrodendro» i1..ame 935-1 125 I' 200-300 x x 
Oa.orf... x 0-7 I' 3,2-4 I' 

200- 215"' 
3. Q. mu-nkit'. sp. nov. 750-900 

on x 
Oombretum ep. 900- IOiW µ. 450-525 27-30 9- 10 

x x x 
270-300 I' 4-5 I' 2-2,4,. 
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The species hos been described after Dr. Munk for his valuable 
contribution to the ascomycetes. 

Collected on dead and dried stem o! Combretum sp. at Aalegaon 
in the month of February 1966 and 1968 Leg. S. B. K a 1 e and deposi­
ted in the herba:rium of LA.R.L New Delhi under No. 29369. 

Key to the Indian species of Quaternaric, Tul.: 

A. Perithecia above 500 µ . . 
B. Perithecla Jess than 500 µ . 

i. Less than 300 µ .. 
ii. More than 300 but less than 500 µ. 

S umma ry 

Q. anonae sp. nov. 

Q. clerodcndrontls sp. nov. 
Q. munkil sp. nov. 

8 

The present paper deals with the genus Quaternaria Tul. Three 
new species have been described as new to science on the basis o! com­
parative morphology and host relationship. 

The genus is an addition to the generic Ust of India. 
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E xplanatJons ot the Flgur ea. 

Flg. l . Qu.otc.'7'1\lJria anonae sp. nov. A. V. S. of stroma and perithccla. 
B. Aflcus end ascospores. - 2. Quaternaf'Ul cleTodendrontis 8p. nov. A. V. s. of 
stroma and periUleclu. B. Ascus and ascospores. - 3. Quaternaria ,nunkii 
sp. nov. A. V . S. o! stroma a nd perithecla. 8 . Ascus and llS(.'OSpores. 
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Studies in some Rust Fungi from India 
By Cha van, P . B. and S. K. Patil 

(Science College. Sata.ra, Maharashtra, India) 

W1U1 11 tigs. 

During the course of collections five rust tW1gl were coUected from 
Sa I a r a, India. The observations about them are recorded below. 
J . Raploraver,elia hobsoni (Cooke) Ito. (Plate I, Fig. I, 2, 3.) 

No previous studies have described all the four spore forms of this 
rust on Pongami4 plnn4t4 (Linn.) Pierre. These four spore forms were 
collected at Satar a and are described below. 

Pycnia - amphlgenous, subeuticular, minute, dome,maped, broad. 
ostiolate, 32..8-72..8 X 55.0-91.7 ,~ pycniospores - small, oval, unicel­
lular, thin walled, hyaline, about 1.5 µ. 

Aecia - hypophyllous, subepidermal 1 uredinoid, in concentric 
groups, accompanied by pycnia, coalescing, without paraphyses, 20.5-
41.0 X 4-1.0~2.0 µ. Aeciospores borne singly on pedicels, sphaeroidol 
to ellip30idal, (12.8-) 18.3 (- 20.2) X 9.2- 18.3 I~ wall - finely echinu­
late, germ pores obscure. 

Uredia - hypophyllous, subepidermal, erumpent, scattered, apara­
physate, 30.7 X 13.7 µ, urediospores sphaeroidal to ellipsoidal or oval, 
pale to brown, (19.9-) 21.9 (-22.6) X (18.6-) 19.9 (-22.6) µ, wall 
echinulate, 1.3 µ thick, germ pores orbicular, 0.7-1.3 µ diameter. 

Tella - hypophyllous, scattered and almost covering the entire 
surface when intense, dark brown to black, 0.2 mm. Teliospores in 
almost subsessile heads, total number of spores in a head 9 to 19, along 
circumference 7-12 spores, 4-5 spores across diameter, head -
sphaeroldal, reddish brown to dork brown, 53.3-77.9 X 53.S-69.8 µ, 
peripheral cells appendiculate. appendages spiny and unbraochcd, cysts 
about 6-12, minute to inconspicuous. 

Tbe presence of uredinoid aecla indicates the su toecious nature for 
this rust (Cum ml n s, 1936). The uredinoid aeclospores and the ure­
diospores dUfer in their dimensions. 

S at he (1969) remarks that "he . . . collected the aeclal and 
pycniaJ stages of this fwigus. The aecia are uredlnlal and are subcuti· 
cular and are organically connected with the pycnia ... •. The obser­
vations of this rust on the contrary show the subcpidermaJ nature and 
not aubcuticular nature for the aecla. 

This rust has been named differently by various workers in India. 
Thus Bu t I er & B Isby (1931) list it as Rauemlia hob,oni Cooke. 
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Thi r um a I a ch a r & Mund k u r (1950), Th i r um a I a ch a r & 
Narasimhan (1951) followed the same name. Ramk r ishnan 
and Sund a ram (1952) enlisted It as Haploravenelia hobsoni (Cooke) 
Ito. Again Ya d av (1968), Pa Ye g I & Sing h (1969), Sat he (1969), 
Raj end ran (1970) & Nai r (1971) call it Ravenelia hob•cmi. 

To point out the correct name of this rust one has to look back 
to the taxonomy of the genus Ravene!ia. Long (1903) considered 
that this genus comprises three separate genera as a) True - Rave-
11elia with 2.-celled teliospores b) Neoravenella with one-celled telio­
spores and caeomoid aecia cJ H aploravenelia with one-oelled teliospores 
and aecidioid aecia. Now the rust on Pcmgamia pinnata under consi­
deration bas one-celled telloepores and uredinoid aecia. It cannot 
be, therefore, aecommodated in any of these three genera. 

Thi r u m a I a c ha r and Mun dk u r (1950) advocated that the 
genus Ravenelia be split into three sections as: 

a) Pleoravenelia with 2-celled tcliospores 
b) Neoravenelia with one-celled teUospores & cueomoid aecia & 
c) Haploravenelu, with one celled teliospores and aecidioid aecia. 

In this scheme also the rust on Pongamia pinnata cannot be accom­
modated. 
S y do w (1921) had divided this genus Raveneli4 into 8 different 

genera on :following scheme. 

A: All the teliospores with one celled teliospores in the centre of the 
bead. 
0, !, II, III - (ound. 
a) Aecia without perldia -
b) Aecia with peridia -
0, I, HI - found. 
o, ll, m - found. 
0, ill-found. 

Neoravenetia. 
Longie~ nov. gen. 
Cystotclium. nov. gen. 
Haploravenelia. nov. gen. 
Dendroccia Arthur. 

D: Inner teliospores 2-celled in the centre of the head. 

0, ' · n, ill found. 
O, I, lJ found. 
0, n, Ill found. 

Cepbalotbclium. nov. gen. 
Cyslingophora. nov. gcrL 
Ravenelia Berk. 

The rust on Po11gamia pinnata bas one-celled teliosporcs In the 
centre of the telial bead and must be accommodated in the part A of 
this scheme. One apparently feels that there is also no provision for 
ured.inoid aecia. 

But then uredinoid aecia were looked upon as primary uredia 
and were treated under stage II. Hence tbl.9 rust unde r consideration 
will have to be accommodated in the genus Haploraven.clia. 

Hence the correct name for this rust will be as proposed by Ito & 
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Muray am a (1943) and used by Ram krish nan & Sund a ram 
(1952) viz. Hapl01'at>enelia hob,oni (Cooke) Ito. 

2. Puccinia leonotidicola (P. Henn.) Arthur (Plate 1-Fig. 4, 6) 
In February 1970, a rust was collected on the plants of Leonoti., 

nepetaefotia at Sata r a. There is one report of Puccinia leonotidicola 
on this host. But Arthur (1915) had made interesting remarks about 
it. Art h u r had a part of the type materlal collected from South 
Africa by H en n in gs but that well rusted leaf revealed no telio­
spores though abundant urediospores were present. Also in other type 
materials as of U.edo canceTina and Uredo teonotidico!a, Art h u r 
did not !ind teliospores. A r l h u r therefore concluded that "the assign­
ment of this rust to the genua Puccinla was based only upon the obser­
vations of Honn i ngtt•. 

The,rusl collected at S a tar a on Lconom nepetaetifolia did show 
tcllospores and uredospores. The tellospores were of Puccinia type. 
The measurement& and morphology of these two spore !orms are simiJar 
to those described by Henn In g s for the rust Pu.ccinla leonotidi­
cula and hence this report confirms the Puccin!oid nature attributed 
to this rust by H ennings. 

3. UTom11ces mucunae Rabenh. (Plate II - Fig. I) 
There UI alr-cady one report o·f Uromyces mucunae Rabenh. on the 

plant, of Mucuna prutines D. C. A rust was collected on the plants of 
Mucuna hirruta W. & A. at Satar a. The uredial and t.elial sari & 
spores in them closely agree in their morphology and mcasul'emenls 
with the uredial and telial stages & their spore contents collected on 
lh.e Mw:una pru.1'ienis from Satar a and even with those already 
described for by Laun don end R •in bow (1971). Mucuna hlrruta 
is therefore considered as a new host report for this rust Oromyces 
mucu.nae Rabenh. 

4. Trochodium sampathen,e Thirum. (Plate ll - Fig. 2, 3) 
A rust collected on ATgyreia involucrata from Pratapgad-Mahad 

Road, S a ta r a, showed te.lio.spo= of Trochodium type. Alie the known 
specie,; of Trochodium are autoecious. Here also telial stages were en­
countered in association with aecial stages. This indicated autoecious­
opsis nature for this rust. There is only one opsis species In the genus 
Trochodium and it is T . sampatllense Thirum. 'The comparison of the 
spore forms available on ATgyreia involucrata revealed close agreement 
with those describrcd !or Trochodium sampatlumse. 

The aeclal stages of this rust were also In close agreement with 
those described for Aecidium argyreiae-imiolucratae by Ch av an 
(1969) reported on the same host and from the same locality. Hence 
It is alJIO considered as belonging to Trochodium •a,npathe, .. e. Argyreia 
involucrata is a new hostreport for this rust. 
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5. Aecidiam saterease sp . nov. (Plate II - 4, 5, 6). 
Ae<:ial stages on the leaves of Notonia grandiflora were collected 

a t Yewateshwar, Sa t a r a. No aeclal stages had been reported on thiB 
host from Maharashtra by Ch av an (1969). It was, therefore, studied 
in details and was conside<ei:I as new to science. Latin dlagnosis ls 
given below: 

Aecid!urn sataren,e Cha van et Patil. 
Pycnldla amphlgena, subepldermalia (90.0--) 105.0 (-165.5) X 

(69.0-) 105.0 (-143.1) µ. pycnidlosporae - 1.3 µ, aecldia amphigena, 
vulgo hypogena, concentrica, cupulata, subcpldennalia, 0.2--0.5 X 
0.2--0.6 mm, cellulae J>(>nlli, aecidiosporae catenulatae, sphaerodeae vcl 
clUpsoideae, (15.0--) 20.0 (-20.3) X (15.0-) 18.6 (-21.3) ~. parietlbus 
cxtemis verruc06l.s, 1.8 IL crassis. 

Hab. in rolls in Notonia grandiflora D. C. ad Sal a r a, mense 
Augusto of 1970. FICIO - 31167 Typus ad H"rb. crypto. Indlae orient, 
New Deihl, India. 
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Ex.p l a n attoos ot p h otom l crogra ph tc P l ates 
PLATE I 

F(i. - T. S. lhow!ni subcutlcular pycnlwn o[ the rust Haploravenelin 
hobsonl X 660. 

F(i. 2 - Few uredlospores o.nd tellal heads sbowlng appendages. X 330. 
Ft.a:- 3. - T. S. showing u:redlnoid nOOum, X 4..50. 

Fl&, 4 - Urod.1~res, of tbe rust Pucclnia. Ieonotidicolo., showing echlnu­
lations, many scattered. basal germ pores. ond nucleli X 4.20. 

Fig. 6 - Two-celled. thin walled teUospares o.nd !ew uredlospares. x 270. 

PLATE U 
Fig. t - One celled thick walled tellospores, o! the rust UromJ1cc1 mucunae 

on Mucuna ntr.tut~ wllb persistent stalks. x 440. 
Fig. 2 - T. S. of hypophyllous, subepldcrmal aeclal aorus, of the rust Tro­

chodlum ta.nlpathen-se, showing aec1al c:bains and recurved perldium 
x w. 

Fig 3 - Unlcellul3r tellospores showln& apical tlmmed, raised germ pore. 
X 265. 

Fig. 4 - A leaf of Notcm!c> gr4ndif!ora. Showina pycnlal nnd aecla! spot.. 
X N. S. 

Fig. 5 - T. S. of bypopbyllous aeclal cup showin; aeciospores in chnlru,. 
X 225. 

F1a. 8 - T. S. showing epipbyUous subepldcnnal pycnlum. x 320. 
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Somo Additions to Fungi or Inwa 
By D. V. Narendr a & V. G. Rao 

M. A. C. $. Biological Laboratories, Poona 4, India 

(Wllh 2 figures) 

A regular and systematic survey was undertaken by the writers 
in parts of Poona and forests of Coorg and other places of Mysore 
State (India), resulting in the collection of a large number of fungi. 
Critical examination and study of some of these collecllons revealed 
that some proved to be new to science .Jnd others we.re in the nature 
of new host records or new additions to the fungi of India. 

This communication presents o.n account of 10 fungi two of which 
are new to science, six new host records and two new additions lo 
India. 

The mater ial of the above fungi is deposited In the Ajrekar Myco­
logicai Herbarium, M. A. C. S., Poona 4 (Inc!Ja). 

1. Colletotricbum memecylonia sp. nov. (Fig. 1) 

Necrotic spots slightly rough, ashy white with distinct margin, 
and having scattered acervuli. Acervull few in number, convex, cir­
cular to subcircular, measure 425-1020 X 19-57 µ ; setae 6-10 per 
acervulus, scattered, long, spine-like, often branched, dark brown, 
2-8 septate, 87.4--209 X 2.8--4.7 µ; conidiophores simple, hyaline, 
erect, brown., conidi.a unicellular. subhyaline, to olivaceous. sword-like, 
with one end pointed and the other end slightly cylindrical or peg like, 
measure 9.5-19 X 2.8-3.8 µ. 

Maculae dispersae, pallide canescentes, distincte ma.rginatae; ocer­
vuli subnumcrosi, convcxi, orbiculares vel suborbicular:es, 425-1020 X 
19-57 f.t; setae 6-10, dispersae, acumlnaLae, sacpc ramosae, obscure 
brunneae, 2-8 sepatatae, 87.4-209 X 2.8--4.7 11; con.idiophora con­
tinua, hyalina, recta, brunnea; contdia cylindracea., inlerne acuminata, 
superne ob\usa, conllnua, subbyalina vel olivacea, 9.5-19 X 2.8-3.8 µ. 

Habit: On living leaves of Memecylon umbellntum Burm, (Fam. 
Melastomaceac) Leg. D. V. Na rend r a at Mahabalesbwar (Poona), 
12- 10-71, M.A. C. S. Herb. No. 1596 (HOLOTYPE). 

No species of Colletotrichum has been reported on this host or its 
related species. The fungus described here dilfors markedly from the 
type as well as other common species of CoUetolrichum in having 
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typically •word-like or peg-like conidia with raised or convex acervuli 
and also branching nat.ure of etae, thus just.i!ying accomodation in a 
new taxon. 

F1-g. J. 

'---' ... ,... 

50f<. 

Fig. I . CoUc:totrlchum meme.ci,lonis sp. nov. 
A. Infected leaf. - B. Section through Acervulua. - C. Sctae. - D. Conidla. 
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2. Dia~& syzy(ii sp. nov. (Fig. 2) 

Strama black, erumpent gregarious, dense and shallow, multi­
loculate. Perlthecia subglobose to flask shaped, 3-8 in each stroma, 
embedded in the stromatic t issue with beaked ostiole, outer waU con­
sisting of black sclerenchymntous cclls and inner of thin parenchyma­
tous cells, meaaure 49~ 63 X 323-425 IL Asct densely a rranged in 
wall layers, cylindrical, with a Jong narrow tapering pedicel, unltuni-

L---.....J 
100µ 

~ 
(? c!) c:=::i 

(]<::) 'u (? 

(?~ 
~ 

(1 
~. 

5?-
Fig. 2. Diat1'1/Pe 3}/Zyg!i sp. DOV. 

A. Habit. - B . Section through st.roma. - c. Asel. - D. Ascospc,rcs . 
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catc, subhyallne, lhln-wallcd, 8-spored, measure 30.4-38 X 4-5.7 I'; 
paraphyses and perlphyses nwncrous; ascospores hyallne, allantoid, 
singJe...celled, blserinte, 4.7-7.G X 2-2.8 µ. 

Stromata gregar!a, erumpentia, nigrescentla, superficlalia, multi­
loculata; pe.r.it.hecia subglobosa vel ovo.idea, J.-8 in quoque stromate, 
stromati lnsidentia, ostiolo previler cyllndraceo erumpentla; pariete 
pseudoparymchymal.ico, extus e cellulis grass!uacule intus tenuitcr tuni­
caii.s composite, 49~63 X 323---425 1.; asci nwnerosl, cylindracei, 
longe stipltati, tenuiter tunicati, 8-spori, 30.4-38 X 4-5.7 µ; sporae 
distichae, cylindraceae, allantoideae, continuae, hyalinae, 4.7-7.6 X 
2-2.8 ... 

Habit: On dead twigs of Sy,ygium cumini (L.) Skeels. (Fam. Myr­
taceae). Leg. D. V. Nar endra at Sagar (Mysore State), 25-10--71, 
M. A. C. 6. Herb. No. 1598 (HOLOTYPE). 

An a h o s u r (1970) reported DiatType disciformis on Sy,ygium 
eu.mini • collected at Coorg. On comparison the wrlters' collection from 
Saga:r (Mysore State) showed significant varia tions in morphology and 
dimensions of ascostromata, asci and ascospores on the basis of which 
the same has been described as a new species (Vide table No. I). 

Table I 

Species Ho•t Ascostrornata Ascl Ascospares Author 

Dia.trupe Eugenia 31o-420 X 100-150 X 8-10 X Anahosur 
ducttarmls jambol.an.a. 450-060 ~ 8-12 µ 1-2 µ (1970) 
(Hotten) Fr. at Coore 

(Mysore) 

Dlatrvpe Sp. Eugenia .93-4163 X ao .. 1--s1s x 4.7- 7.6 X Authors 
(under sludy) jamboia.na 823----425 ~ -.7µ 2-2.8µ 

at Sagar 
(Mysore) 

New Hosts o-r Fungu.s Records 

I, Ampe!omyces qui•quolls Ces. 
Pycnidia globose to subglobose, light yellowish brown to dark, 

superficial, 34.2-61 X 22.8----45.6 µ; pycnidiospores small, hyaline to 
subhyalille, one-ccl!M, ovoid, ~.7-5.7 X 2-3.8 l'-

Hobil: Hypcrporas\te (mycoparnsite) on Acrosporlum sp. (- Oidium 
sp.) affecting Jiving leaves of C!ilOri<i ternati4 L. (Fam. Legwt)inosae) 
Leg. D. V. Narendra at Dodballapur (Mysore State), 23-11-71, 
M.A. C. S. Herb. No. 1594.. 

Clitoria t.ernatea i.s a new host record for the fungus. 

(' "" Eugenia jambolana L.J. 
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2. Cotietot.richum d e matium (Pers. ex Fr.) Grove 
Habit: On llving lea ves of Justicia gendarn•sa (L. (Fam. Acantha­

ccae) L<lg. D. V. Narendra at Poona, 4- 10-71, M. A, C. S., Herb. 
No. 1595. 

The fungus has been reported for the (lrst time on the above host 
wnlch ls, therefore, a new host record. 
3. Col le totrichum g loeosporioides Penz. 

Habit : On living leaves of Marsdenia volubilis T. Cooke (Fam. 
Asclepiadaceae) Leg. V. G. Rao at Mahabaleshwar (Poona) 12-10-71, 
M. A. C. S ., Herb. No. 1597. 

Marsdenia volubilis being a medicinal plant forms a new re<:ord 
for the fungus. 
4. Gyro th Tl :c the vet I a e (Chona & Munjal) Pirozynski 

Habit: Growing sapropbytically on Actinodephne hook«i Me.lllsn. 
(Fam. Lauraceae) at Mahabaleshwar (Poona) Leg. V. G. Rao, 12-10 
-71, M.A. C. S., Herb. No. 1599. 

This is a new host record for the I-ungus. 
5. Hy p o :r y l on "um m u La Tiu m var. m er r i I t i i (Bres.) Mil­

ler (Xylariaceoe) 
Habit: Growing on dead branches of Bambusa sp. (Fam. Grami­

nae), Leg. D. V. Na rend r a a t Coorg Forest (Mysore State), M. A. 
C. S. Herb. No. 1709. 

This fungus has been collected on an hitherto unreported ho~t. 
6. Pe st a Iott a c inn am om i Petch 

Infection areas conspicuouo, hopophyllous, dirty-black, scattered 
crust-like. Acervuli black, sunken with a narrow neck which opens 
outsieds at maturity, irregular, 95-247 X 76-1!4 I'• conidia 6-celled, 
narrowly clavate to fusold, measurlng 22.8-34.2 X 7.6-11.4 11, apical 
cell hyalinc, bears set ula<> which are narrow, thread-like, hyaline, 2-4 
in number, 22.8-41.8 µ in length. 

Habit: On leaves of Cinnamomum zeylanicum Blume (Fam. Laura­
ceae) Leg. D. V. Na ren d r a at Coorg (Mysore Stare) 10-11-71, 
M. A. C. S. Herb. No. 1606. 

Pestalotia cinnamomi (on Cinnamomum zey?anicum) con.stitues an 
addition to the fungal Uora of India. 

7. Spiropes liel! eri (Stev.)Ellu. 
Colonies effuse, dark brown to black, hairy, mycelium-superficial 

composed of a network of branched and anastomasing, straw-coloured 
or pale brown, smooth, septate, hyphae; conidiophores usually singl0i 
erect, straight, or fJexuous, more o.r Jess cylindrical, brown lo dark 
brown, pale near apex, with ratbc.r scattered conidial scars, smooth, 
septate, measure uplo 1020 µ long (646 µ avg.) and 5.7-11.4 µ thick 
(avg. 9.12 µ); conldta borne singly a t the apex. of the conidlophore, 
curved, obclavate, lew rostrate, usu.ally three, occassionally four-sep­
tate, w ith barrel-shaped central cells. pale brown, smooth or verrucose, 
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cells at each ends almost hyoline or pale brown, measuring 26.6-41.8 µ 
x 7 .6--ll .4 µ (avg. 32.7 X 8.36 µ). 

Habit: Growing as a hyperparaslte on Me!iola sp. affecting Fla­
courtia sp. Leg. 0 . V, Na r e n d r a at Coorg forest (Mysore State). 
M.A. C. S. Herb. No. 1710. 

Spiropes heUeTi is a new addition to the fungi of India. 
8. Try b 11 di e 11 a Tu J u la (Spreng.) Sacc. (Hysteriales) 

Habit: On dried twigs of Zizyphus jujuba Lam. (Fam. Rhamnaceoe) 
at Sagar (Mysore State) Leg. 0. V. Na rend r a, 25-10-71, M. A. 
C S. Herb. No. 1600. 

This fungus Is highly cosmopolitan in nature being collected on a 
large number of hosts from India, but waa not previously reported on 
this Host. This host Zi..'YPhtt• ;ujubo, therefore, consU\ut.es a new host 
record for this fungus. 

Ac kn owl edgemen t s 

The writers are extremely grateful to Prof. M. N. Kam at, Head, 
Dept. of Mycology and Plant Pathology, M. A. C. S., Poona-4, for his 
kl\CII interest and helpful suggestions: to the Director. M. A. C. S. for 
the laboratory and library facilities and to Prof. F. Petr a k (Wien, 
Austria) for his kind help in providing Latin diagnosis for the new 
species. 

Relcreoces 
l. An ah o s u r, K. H.: Ascomycet.es or Coorg (India). J. Shlvnji Univ. :?--8: 

177-178, 1970. 
2. Ar x, J . A. von: Die Ar(eo dcr Gattung Colletotridium Cdo. Phytopath. 

Zell. Z9: 413~88, 1957. 
3. E II is. M. B.: Demat!oceous Rypomycetes IX. 14-15, 1968. c. M. I. Myc. 

Paper No. 14-15. Ul68. 
t. Gube. E. F.: A monograph of Monodlae.tla and Pes tolotia. Harward 

Univ. Press. Cambridge. 1961. 
5. Miller, J. H.: A mooograpt,. of the world species of Ht1POru!on. Univ. 

of Georg!n Press, Athens, 196l. 
6. Pl r o • y n s kl, K. A.: C. M. I, Mycol Pap. 84: 11-28, 1962. 

287 



A New Species or the Genus 
Trcmatosphaeria, Fuck. from India 

S. P . N a n I r, Lecturer In Botany 
Mahatma Gandhi Mahavld)'lliaya Ahmedpur, Dis!. Osmanabad, 

Maharashtra, IndJa 

Dutlng the survey of pyrenomycetous fu.ngi from this region, the 
author has collecl.ed some heavily iniected stem o( Triumfetta ,otundi­
Jolia Lam. which on critical examlnation was found to be a species of 
T•.ematosphaeria Fuck The comparative morphological invest1gatlona 
revealed I.hat it dille:rs in major morphological features from the eatlier 
described species, besides it is also collected from a hitherto unreported 
host. It is tbercforo presenl.ed as a new species to science. 

Figure: A - TTematosph.aeria indka sp. nov. perithedum. B - Ascus ot 
the u.me. C - Ascospores the aume. 
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Trematospltaeria indica sp. nov. 
Perlthecia dispersa, omn.ino innala, globosa, subglobosa vel crasse 

conoidea, epidermlde pustulalim elevata tecla, tB0-270 X 160-200 µ; 
ostiolo papllilonnl praedlta; asci clavati vel cylindracel, crnsse tuni­
caf!, sUpltati, 68r--72 X 12.8r--14.4 µ, 8-sporl; sporae fusifonnes, 3-sep­
tatae, nd septa constrlctae, brunneae, 14.4- 16 X 6.4-8 µ. 

Perithecia scatter•d, globose, sub-globose to conical with rounded 
bases, completely Immersed into cortlcated wood, mouth slighUy pro­
jecting above the epidermis, measuring from 180--270 X 160--200 µ; 
ostlole papillate Asci elevate, cylindrical to sligthly cu.rved, betunicate, 
stipitate, byaline, measuring from 78-72 X 12.8-14.4 i~ 8-spored. 
Ascospores 4-celled, at maturily constricted at each septum, brown, 
fusiform, measuring from 14.4-16 X 6.4-8 µ. 

D iscussio n 

The genus Tremntosphaena was erected by Fuck.el (1870) with 
T. pertusa Fuck. as the type species. The genus remained unrepresented 
in Indian flora until C b on a, Mun j a I and Kapoor (1957) de­
scribed a new species, e. g. , T. jasminl on Ja.smJ.num. Ti I a k reported 
a new host for the species T. canarlensis Urrie6. With the addition of 
the present species, tbe number of the species of T,ematosphaeria 
Fuck. from Ind.la Is now three. 
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The Genus Calyculosphaei:la in India 
By Y. B. Ga t kwad 

M. G. Mahavldyalaya, Ahmedpur Dist. Osmanabad, lndla 

(With two filUl'CSl 

The genus Calyculo,phaeria was originally erected by F i t z­
p at rick (1923) with C. mati.t (Pers) Fitzp. as the type species. Howe­
ver the genus remained unrepresented in the [ndlan mycological flora 
unlilnow. 

During the re<:ent mycological investigations or this region, the 
author collected dead stems o! Acacia arabica Willd. and Mangifer11 
ind!ca L. heavily infected with some fungus. These were brought to 

1 
Fig. 1. C<ll!lculospl><leri4 4C4C!ot sp. nov. 

/1. Vertical section of the peritheclum with sublculum. 
B. A$C11$ and ascospores. 



the laboratory and critically studied. The detailed study of the same 
revealed that the fungus belongs to the genus Ca.lyculosphaeria Fitzp. 

The genus is characterised by the presence of subiculum, perl­
lhecia gregarious, tree, obconical, cup-shaped, coarsely rough. A minute 
simple pore is visible at the apex on the inside o! the periderm. Asci 
origi.nate from the basal region, clavate, 8-spored. Ascospores small, 
somewhat curved (allantiod) to cylindrical, indistincUy 2-celled. 

8 

A 
FIJI. 2. Cal11culosph4er!a manglferac sp. nov. 

A. Vertical section o! the perilhedum. 
B. Ascus and ascoapores. 

I. Calyrulospbacria acaclae sp. nov. 

Perithecla gregarious, black, free, coarsely rough, cup-shaped when 
dry due to the depression, seated on a sublculum, measuring from 
180-396 X 288-432 µ. Asci originate from the basal region, c.lavate, 
hyallne, unitunlcate, long stalked, 8-spored, aparaphysate measuring 
from 69-100 X 10-14 µ. Ascosporee biserlate, allantold or cylindrical 
with 4 oil globules, byaline, indistinctly 2-celled. 14-18 X 3-4 µ. 

Perithecla gregarla, superlicialia, rugosa, in sicco collabescenti•, 
s'Ubiculo msidentia, 180-,'J96 X 288-432 14: ascl clavatL crasse tuni-
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catl, longe stipitati, 8-spori, aparaphysati, 64-100 X 10-14 11; sporae 
di.stichae, cylindraceae, allantoideae, 4 guttulis oleosis praeditae, hya­
linae, ind istincte uni.septatae, 14-19 X 3-4. I'· 

Collected on the dead sLem of Acacia arabica WUld. at Wadwal 
Na,gnath in the month of Nov. 1971, Leg. Y. B. Ga i kw ad and de­
posited in the herbarium of the Botany D.-partment, M. G, Mabavidya· 
laya, Ahmedpur under No. 101 (type) and in I. A. R. I. Delhi. 

The species is being presented as new to science on the basis of 
comparative morphological studies and host specificity. 

2. Calyculosphacria mangiferae sp. nov. 

Pcrilhecia gregarious, tree, black, ob.ovate, ostiolate, ostiole slightly 
depressed, subiculate, measuring from 360-540 X 288---<196 µ. Asci 
many, originate from the basal region, clavate, hyaline, u:nitunicate, 
long stalked, 8-spored, measuring from 3-SO X 7-10 11, paraphysate. 
Ascospores allantiod to cylindrical with 4 oil globules, hyallne, indis­
tinctly 2-celled, biserlate, measuring from 14-18 X 3-3.6 µ. 

Perithecia gregaria, obovoldea, ostiolata, •ubiculo insldentia, 
360-540 X 288-396 µ; asci numerosl, clavati, t.enuiter tunicati, longe 
stipitatl, 8-spori, S0-60 X 7-10 ~ sporae cylindraceae vel allan­
toideae, 4 gutLulls oleosi.s praeditae, hyaljnae, indi<rticte unisepta\ae, 
14-18 X 3-3.6 µ. 

CoUec,ed on dead stem of Mangiferu. indica L. at Wadwal Nagnath 
in the month of Nov. 1971. Leg. Y. B. Ga i kw ad and deposited in 
Lhe herbariurn of Botany Department M. G. Mahavidyalnya, Ahmcdpur 
under No. 102 (type) and in LA. R. L Dclhl. 

The species has been descr ibed as new to science on the basis o[ 
comparative morphological characters and host relationship. 

Summary 

The present paper deals with two new species of Calyculosphaeria. 
The genus is an addition to the generic list of India. 
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Studies on Elsinoe and Sphnceloma Di.seases 
or Plants in Maharashtra State (India) ... VII 

D. D. Wan! 

M. E. s. Colleee ot Arts & Sciences, Poona 4 
and 

M. J. Thlrumalachar 

HJndustan Antibiotics Research Cent.re, Plmpri, Poona 18 

Previous studies by the authors on ,rpecies or E!nnof and Sphace· 
lama in India revealed that these fungi are well represented in Maha­
ra•htra. Several new species and new records were described, some of 
tbem being on Important economic hosts. In the present studies Sphace· 
loma species on members of the Sapotaceae in Maharashtra are re­
corded, which Include two new species, and one new record tor India. 
Elsinoe lepagei which parasit!zes leaves and young fruits of Acllras 
capota was previously known only from South Amer ica. Types of the 
new species have been deposited in the rnycological collectlons of the 
Bureau of Plant Industry, Bell!ville, Maryland (B. P. 1.), and ln In!tl­
hlto Blologico Sao Paulo, Bra2U (S. P. B. L). The ant.hors wish to 
record their deep gratitude to Dr. Anna E. Jen k i n s, and Dr. A- A. 
B 1 ta n co u r t !or help in writing the paper and valuable suggestions. 

I. Anthracnose disease of Achra, sapota 

Ach,as sapotll L., is extensively cultivated !or its fruits all over 
the State of Maharashtra and Gujarat. Plants are generally propagated 
by seedlings, ruised from seeds or cuttings in nurseries. Most of the 
varieties in the State are imported ones. Plants, as well as the seedlings 
from several localities were observed to be severely infected by spotted 
anthracnose disease. In the type symptoms produced and other mor­
phological characters the pathogen appears to be identical with El8i11oe 
lepagei Bitanc. & Jenkins, described from South America on the same 
bost. However, during Investigations only tbe conldial stage or the 
pathogen was observed and is recorded for the first time for India, 
the descrlptlon of the same follows: 

Elli11oe lepagei BHanc. & Jenkins 

Infection spots !ollicolous, numerous, small, isolated, scattered all 
over the lamina, very often form large?' patch.ex by coalescing with one 
another in the areas of aggregation, 0.5....;! mm 1n diameter. Individual 
spots rabed, eplphyllous, leaving a dark con tour on the back su rface 
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ol the lea!, circular to Irregular with dark brown margin and yellowish­
white depressed centre. Acervuli numerous, scattered all over lhe areas 
of aggregation as also in the individual spots, microscopically intra­
epidermal to subcutlcular, erumpent, ovate to pyriform, 24 µ to 37 µ 
high and 32 µ to 69 µ broad, basally lined, with pale yellow pseudo­
parenchyma, producing large numbers of con!dlophores. Conldiophores 
compactly grouped in heaped-up form, light brown, sc,ptate, 4..5 µ to 
12 µ long and 3 µ to 4.5 µ broad. Conidia not seen in the specimen. 

Habit: On leaves of AcJmu sapota L. 
Manmad 15th September, 1963, Leg. D. D. Wani. 

2. Spotted anthracnose dlseas~ of Madhuca indica 

Madhuca indica Gmel. ls widely distributed all over South India. 
It is of great economic importance, Bi.nee it yields many use1ul pro­
ducts. Anthracnose spotting of the host was discovered in many diffe­
rent localities. The pathogen in association with the leaf rust Scopella 
echinulalCl (Niess!) Mains. incite a severe damage to the host. This spot­
ted anthracnose, the first to have be.en recorded on Madhuca has not 
been reported heretofore. The description of the pathogen as a new 
species of Sphaceloma follows : 

Sphaceloma mad.bucao Want and Thirum. sp. nov. 

Maculae in folils numerosae, minutae1 late dispersne, seepc conles­
centes, tune plos minusve majores, in eplphyUo obscure marginatae, 
0.5--3 mm diam.; maculae singulae orbiculares veJ aogulosae, in centre 
albidae, obscure brunneo-marginatae, 0.5-2 mm diam.; in surculis 
junioribus maculae prominulae, dense gregariae, crostas formantes; 
acervuli prominull, obscure brunne.l, lntraepldermales, erumpentes, 
ellipsoldei vel majores, 33-70 µ lati, 17-42 µ crassi; conldlophori 
cylindracei. dense aggr,egati, 2-3-septat!, &-12 µ longi, ~ µ laU; 
conidia ovoldea vel e.lllpsoldea, continua, hyallna, 1.5--3 I' X 3-4.5 µ. 

In follis et surculls MadhucCle indicae Gmel. 
Law College hill 10 January, 1968 (Typu.g) Leg. D. D. Wan I 
Katraj ghat 24 February, 1959; Jalgaon 17 Mar<h, 1959 Khandala 
24 October, 1962. Leg. D. D. W an!. 
B. P . I. No. 91572, S. P. I. B. No. 10129 
Anthracnose spots on leaves and tender shoots. On leaves the spots 

are numerous, SJJ'lflll, scattered all over the lamina, very often coales-­
cing with one another In the areas of grouping forming larger spots, 
epiphylloos, leaving a dark mark on the back surflaoe of the lest, 
O.S--3 mm In diameter. Individual spots circular to polygonal, wax 
white in centre and sw:rounded by a deep brown margin, O.S--2 mm in 
diameter. On young shoots the spots are prominent, raised. closely 
grouped forming hard crusts. Acervul! prominently seen in the areas 
of aggregation, deep brown, intraepldermal, erumpent, elliptic to 
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spreading, 33-70 IL broad and 17-2 ,, high. Conidiophores erect, cylin­
drical, compactly grouped in palisades, septate with 2-3 transverse 
sept.a, 6-12 µ long IIJld 3-jj I' broad. Conidia unicellular, oval to 
elliptic, 1.5-3 µ. X 3-4.5 µ.. 

3. Scab d!sea,e of Siderozy!on tomentosum 

SiderO<t!llon tomento.tt,m Roxb. I! commonly found in moist deci­
duous and evergreen forests of Soutb India. Species of Sphacelom4 
caU.!lng leaf spotting of host was first discovered from Koyana Valley. 
From sub,equent dates of collection of the pathogen it was apparent 
that the infection i., abundant in months or November-December and 
remains until April. This disease on a new substrate for E!.rinoil or 
Sphaceloma has not been reported previously. Under circumstances just 
mentioned, it seems correct to recognize the pathogen, Sphacelomo, 
of the disease under discussion, as a new species, the d<!scription or 
which follows: 

Sphac.elomo. sidcroxy lonicola Wn.ni and Thirum sp# nov. 

Maculae paucae, saepe nervum medium sequentes, vel dispcrsae, 
superne fuscae, in!crne paulum prominulne, fusco-brunneac, in centro 
cinereae, 1---4 mm diam.; aeervull numerosi, punctiformes, in centro 
macularum elevati, intraepldermalcs, erumpen tes, pall id<a brunnei, 
10--21 I' crass!, 27-J9 ,, Jati: conidiophort e basi pallid.e lutea evoluti , 
dense aggregati, in aplce obtusi, 4.!>-6 ,, long!, 3--4.5 µ lati; conidia 
non visa. 

In foWs Sidero:rvli tomenlosi Roxb. Koyana Valley, 12 April, 1958 
(Typus) Leg. 0. D. Wan i, 18 March, 1959; 24. November, 1960; 
29 January 1.962. L<ag. D. D. Wan I. 
B. P. I. No. 91551, S. P. I. B. No. 10108 
Infecti.on spots :!ew, Coliiculous, blackish-brown, mostly restricted 

along, ve.irui and veinlets, epiphyllous, leaving dark area on lhe back 
surface of the leaf. Individual spots slightly raised, circular to oblong 
with thick blackish-brown margin and small "wood ash" centre meas­
uring 1 to 4 mm fn diameter. Acervuli numerous, appearing micros­
copically as dark raised blunt heads in the centre of tbe individual 
spots, mostly intraepldermal but appear subcuticular after erumpence, 
dark brown, 10--21 µ long and 27-39 IL broad. Conldiophores produced 
Crom basal strome, crowded In heaped-up form with blunt apex 4.5 to 
61, and 3 to 4.5 µ broad. Conidia not detected in the material. 

E.xplanatton of figures 

Plate I. 
1. Anthracnosc spotting ot Achras Sapota leaf X nn.t . slze. 
2. Len( of Madh.uca indica. showtng anthracnose. X nnl slz.e. 
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3. lntectl.on &POI oo Madhuco lndfca magnified X 3. 
4. Acervulus ol Sphacel0ffl4 madhucae X :IOO. 

Plale JI. 
l. Inleded leaf ol Sidl?'O!tl/lO!L tom.entosum x nal slze. 
2. Infection spot of Sphocelomo sldero!tlllioola X 10. 
3. Acervulus of S. ai<UTO!tlllicola x :IOO. 
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Dr. l\Iariu Peringer zom Gedenken 
Von Marla Fl nde is, Wien 

Am 28. Nov. 1973 wurde der Oesterr. Mykologischen Gesellsc:haft 
ihte unUbertrortene Vortragsrneisterin Dr. Maria Theresia Perin g er 
entrl.ssen. An der Volkshochschuie in Wien-Ottakring wirkte sie sell 
1945 unerm(ldlich lehri,nd; von Einfiihrungskursen in die Pilzkunde 
sch,,itl !le fort bis zu Spczialvortriigen liber das schwierige Kapitel der 
Schlclerlinge und lmmer gclang es ihr, grundlichste sachliche Vorbe­
reitung mil lebendig anscbaulich packender Daratellung zu verbinden. 

In Wien-Ottakring lehrte sie bis uber ihren 90. Geburtstag hinaus; 
In Wl,en kam sie am 3. Februar 1883 zur Welt und war seil ihrem 
3. Lebonsjohr in Wien-Ottakring ansllss!g. 

ln cinem kurz vor lhrem Tod verfaBten Ertnnerunesblal t schildert 
sie cinen Besuch im Burgenland au! dem Bauernhof lhres Grollvaters. 
Der van ihren Vor!ahren ererbten Naturverbundenheit blieb sle ihr 
ganzes Leben treu. 

Nach Absolvlerung der Pfilchtschule besucbte sle au! Wunsch der 
Eltern eine Handelsschule; der Orang nac:h Welterblldung und Weiter­
gabc des selbst Erworbenen {!ihrten zum Besuch der staatl. Lehre­
rinnenbildungsanstal t und als Lehrerin an off. Schulen der Gem. Wien 
wirkle sle durch Jahrzehnte, bis ein Gehorleiden ihr die weitere Aus­
iibung ihres .Beru.{es im Kreis der Ju.gend unmoglich machte. DBB hiell 
aber nlcbt Stillstand Hlr sie. Neben ihrer BerufsUitigkeit war sie stets 
au! ihre For tbildung bedachl und da machte sie bold die Enldedcwig, 
daB in der naturkundlichen Ausbildung der Lehrerschaft die Pilzkunde 
recht unzureichend vertreten war. Zum Gliick war in Wien Gelegen­
heil, diese Llicko auszuliillen. Bei Univ.-Prot Viktor Sch i I f n er 
erwarb Mario Per i n g er Im Jahr 1917 ein Zeugnis Uber den Besuch 
eines Pilzkurses und die anschllellend abgelegte erfolgre.)che Pril!ung. 

Die Pil2kwide Uell die st rebsame Lehrerin nicht mehr los, wenn 
auch voriibergehend andere Interess,en verfolgt wurden.. Eine Vorliebe 
fiir Musik veranlallte privates, dem Lehrgang des Konservalorlums 
angeglicbenes Klavierst11dium; die Leh-rverpflicbtung tilr Physik machte 
den Bcsuch von Experimentierkursen n6tig. Das w'elte Gebiet der 
Naturwissenschn!ten verlangte in allen seinen Zwelgen Vertie(ung; 
dleser Forderu.ng trug M. Pe r i n g e r besonders auf den Gebielen der 
Geologie und der Organischen Chemie Recbuung. Und . . . an der 
Wiener Univ.!rsilllt hatt<, im Jahr 1928 Heinrich Loh wag die ,.venia 
legendl" fur Kryplogamenkunde mlt b<,sonderer Berlickslcbtigung der 
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Mykologie erhalten. Unter seiner Leitung wurde M. Pe r I ng e r In die 
wissen$ChafUiche mykologische UntersuchungsmeU,ode clngelilhrt und 
es entstand zunlichst eine Arbeit tiber den Steinpilz (siche Verz. der 
Veroffentllchungen!), sodann als Dissertallon ein . Beitrag znr Ana­
tomic der Boletaceae" Ann. Myc. XX.XV, 1937. Im Jahr 1939 er[olgte 
ibre Promotion zum Dr. phil. 

Der 2. We1tkrieg forderte den Einsau aller Krii.!te im Dienst der 
Volksernahrung; es karn zur Schatfung der Aktion .Ernlihrung aus dem 
Wald". Eine der eifrigsten Helfer!nnen bei alien Ausstellungen, Filh­
rungen, heim Ferieneinsatz zur Schulung von Pilzsamrnlem war 
Dr. Perlnger. 

[n den Jahren nach dem Krieg wuro.e sie durch ihr fortschreitendes 
Gehorleiden in der Fllhrungstaligkeit bei den Wanderungen sehr be­
eintrachligt u. cin StrnJlenun!aU im Dez. 1966 mil beidcrseitlgem Bcin­
bruch setzt.e ihrcr Wanderlreudigkelt eln Jiihes Ende. Mit eiserner 
Willenskrn!t rang sie sich zur Oehfiihigkeit mil zwei Stod<en durch, 
aber mit dem 11Schwammerl.such.en im Wald" war's vorbei. Um so in­
tensiver verwendete sie ihren uRuhestandu auf dle sorgftiltigste Aus.. 
arbeitung ihrer Vortrage und Herstellung von anschaulichem Dc,­
monstrationsmaterial und Ubernahm freudig die mlkroskopische 1Jnter­
suchung und Bestlmmung iugesandter Pilze. Eine Arbeit iiber ihr uber­
bracbte Pilze aus dem Waldgebiet zwischen Horn und Irniritz im nordl. 
Nieder-Ost. liegt zur Verotrent.lichung berc.it Im Verlag der . Sydowia". 
Leider erlebte sie das Erschc.inen nicht mehr. 

Ein welter Kreis lernei/rlger Ptlzlreunde hat durch sic weseniliche 
Forderung er[ahren und wlrd sle stets in dankbarer Erinnerung be­
halten. 

Pil:zlcundliche Verafjentlichu:ngen ,oon Ma r i a P e r i n g" r 

Di e Nat u,: Zeitschr. d. 6st. Lehrervereins [. Naturlrunde 
(M. Perin g er). 1935, Bert 4, Der Steinpilz (Bolehls edulis 
F r i es ex B u 11 i a r dJ fl 73-e2. 

Ost. Leh rer v er• in f. N <>turk u n de (Botan. Nachrichten) 1959 
a) Der Wienerwald 
b) v. d. Landschaftsgebieten d. nliheren Umgebung Wiens 
c) Die Thermalalpen u. d. Maurerwald 

Dr. Maria P e rin g er u. Th. C e r nob o l's k. y. 

A""<> I e • Mv co I ogici XXV. fl. 295-331, !937 
H. Lo h w a g u. M. Per i o g e r: 
Beitrag zur Anatomie der Boletacea,, (Di.ssertatlon). 

S 11 do w I a, Ann. Mycolog. Ser. II, 
J. Vol. XTTI, He.ft 1-6, Dez. 1959 

Beitr§ge t ur PilzOora v. Wien u. Umgebung unter Beriickslchti-
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gung deT Boden\Terhiiltnisse (Dr. Maria P er i n g e r u. 
Th, Cernoborsky) 

2. Vol XIV. Hell l~, Dez.1960 p. 21-296 
Russula-SLudien (H. R a a b u. M. P e r in g e r) 

3. Vol. XV. Dez.1961 (H.Ra ab u. M. Peri ng er) 
O'be.r einige seltene und wenlg bekannte Arlen der Gt tg. Russula 

4. Vol. XV/1. Heft l~, Jimi 1964 (H. Raab u, M. Per I n g er) 
Bestimmungstabelle filr mitteleuropaische Taublinge. 

S. Vol. XX/1. He!t 5~. 1969 (Maria P erin g er) 
Der Schotlenwald bel Wien und seine Pllzflora. 

6. Vol. XXVT. 
Cort. Funde aus dem Waldviertel (Im Druck). 

Sc hw e iz e rls ch• Zt sc hr. f. Pilz le und e. 
1. 47. Jahrg. Heft 9, Sept. 1969 (H. R aab u. M. P erlnger) 

Cortinarienfunde in Osterreich 
Z. 47. Jahrg. Heft 10. Olct. 1969 (M. Perin g er) 

Cort. Funde l. Ost. (Geolog. Formationen d. Umgb. v . Wien) 
3. 48. J brg. Heft 7, Ju.II 1970, Cort. F1unde, Fortsctzg. v. Heft 9/ 69 
4. 48. Jahrg. Heft 10, Ole!. 1970, Cort. Funde, Fortsetzg. v . Heft 7/70 
5. 49. Jahrg. Heft 2, p. 23-30, Febr. 1971. 
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Franz Pclrak im Alter von 80 Ja hren (Aufnahme Irmgard L-Ohwag) 



Handsdlr lft F'. Pctraks nus seiner Frilhzelt als Botaniker (1911) 
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