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INTRODUCTION 

Septoria leaf blotch of wheat, caused by Septoria tritici Rob., 

is known also by the common names speckled leaf blotch and nebular 

leaf spot. The straw colored lesions or blot~hes appear speckled due 

to numerous dark brown pycnidia which liberate thread like conidia in 

large numbers. As the blotches increase in number and ize they cut 

off the conductive tissues supplying the leaf tips and a p rogressive 

dying back of the leaves results. In Oklahoma it u ually first appears 

a s small lesions on the seedling leaves during the l a ter part of October. 

If r a infall is fre quent or excessive during this period it continues to 

destroy the leaves almost as fast a s the plant gro ,s. Such infection 

materially reduces the amount of forage available for winter pasture , 

and a t the same time, p redisposes the pl ants to winter injury. The 

disease is usually quiescent during the cold and dry winter months , 

being carried over as pycnidia in old lesions. Spore production and in-

fection resumes with the spring r a ins and continues into late May or 

June. The disease lesions cause a reduction in productive leaf surface; 

which in turn causes a reduction in yield and a lower t est weight. How-

ever , the a ctual economic losses are extremely har d to mP.asure. 

Chester (3) reported an ep idemic in Oklahoma in 1941 which resulted 

in 40 to 50 per cent of leaves destroyed by heading time. Again in 1952 , 

the di sease reached such a magnitude tha t Young and {adsworth ( 21) found 

from 70 to 90 per cent of the flag leaves were de troyed by the time the 
~ 
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ke rnels were in the milk s t age of development. This disease, along ith 

l a te winter temperatures, ha s been credited by Chester (4) for holding 

whea t leaf rust infection to a low level in 1943, because it wa able to 

destroy rust infected leaves faster than the rut could produce spores . 

In Arkansa s, Rosen (15) reported that Septori a leaf blotch, leaf 

rust, and glume blotch (Septoria nodorum (Berk.) B~r k.) h, ve contributed 

to a steady decline in wheat acreage during the past decad e. In the more 

humid parts of Oregon and lashington winter tands of wheat are almo st 

univ rsa1ly covered with the salt and pepper 1 sions of Q. tritici . This 

injury ha s a depressing effect on yield , even though the fungus often 

disappears ent irely with the warm, drier wea ther in spring and summer, 

according t o Sp rague (19}. 

Several control measures have been suggest ed , anong which are ; crop 

rota tion, ... anitation, se.,d treatment with the organic raercury fungicides, 

and plowing as soon after ha rve st as soil conditions p r mit. However, 

the ost satisfactory method of control would be t he use of r esist ant 

vari eties wherever they a re available. 

A primary prerequisite in finding or developing res i stant va rieties 

is the art ificial p roduction of di sease epidemics . The pu oses of these 

invest i gations were : (1) to determine methods of producing ep i demic s both 

in the field and in the greenhouse; and, ( 2) to determine by these methods 

the reaction of \\heat varieties grown in Okl ahoma , and ot her va ri ties 

which might be used as sources of resistance in a breeding program. 



LITEBATUBB REVIEW 

Temperature and moisture seem to be the most important environmental 

factors affecting spore germination and progress of the fungus within the 

host . Cardinal temperatures for germination of conidia have been estab

lished by several investigators (4, 5, 10, 20) . Although there i s some 

variation between these reports an average would pl ace the minimum near 

2 to 3° c., the optimum 24 to 26° c. and ·the maximum 30 to 32° C. 

Agreement is universal that moisture is required during spore ger

mination, both in greenhouse and field inoculations (1, 4, 10, 19). The 

method of maintaining high humidity or free moisture during the first 

part of the incubation period varied with each worker , but any practical 

method was satisfactory. The length of the wetting period required has 

been reported to be from 15 hours by Chester (4) to 120 hours by Luthra 

et al (10) . In addition , ]each (1) indicated that a second etting period 

is required before pycnidia till be produced in the lesions of infected 

leaves. 

Spraying or otherwise spreading a spore suspension over the leaves 

has proved to be the best method of inoculation. Beach (1) notes, how

ever, tha t leaves of plants grown in the greenhouse should be rubbed 

slightly to reduce surface tension before or as the spore suspen ion is 

applied. Inoculations made in this manner ha ve given sa tisfactory in

fection when a sufficient wetting period at about the op timum temper a ture 

ha s been provided (1, 10, 11, 19 , 20). 



Varietal reaction to Septoria leaf blotch has received little at

tention in recent years. Information. is p&..rticularly scarce on the· more 

recently released 1'..ard red winter wheats. Fellows ( 6) found the most re

sistant varieties to be Red Chief, Ukraine, Wisconsin Pedigree No. 2, 

:Brill, Mediterra:nea.n, Valley, Jenkin, Triplet, York't1in, and Minhardi; 

slightly lese resistant were Sibley 81, :Bald Rock, Denton, l:fa.bob, Gle,dden, 

Prairie, Thorne, end Illinois 1fo. 2. 

Johnston (8) ind:i.cated t,hat the soft red. ·uinter varieties were more 

seriously infected than the h1:,rd red winter varietiE1~\. and he found that 

Kawvale was particularly susceptible. Pawnee, like KawveTe, also was 

fou..11d to be more susceptible than most of the common varieties of Kansas 

by Reitz and Laude (llt). 

Josephson and Reid (9) found that Redhart and Pu.ream were suscep

tible in comparison to the varieties Thorne and Currells. 

In earlier studies Beach (1) reported that Turkey Red, Minnesotg, 

Reliable, Red Gross, Red Hussar and Home Grown were about equally in

fected and among the more susceptible varieties. Pesterboden and M~1a

koff were infected to a lesser extent, i'!'~d Hungari&n wa.s the most re

sistant. Marquillo was reported by Gardner and Mains(?) to be h:lghly 

susceptible ~nd Illinois No. 1 somewhat resistant. 

Mackie (12) reported Se:otoria free :plants could be Jlroduced by re

:peatedly crossing the most resistant selections of hybrid stocks. t,.!hen 

he crossed these resistant plants ·('1i th susceptible varieties a single 

factor ratio was obtained in the F 2 '.dth suscepti'bili ty dominant. 

Savu.lescu (17) found some differences in susceptibility of wheat 

varieties to £!. tritici in Romania, s:md Roussakoff ( 16) in :Ru9sia re

ported. that Kan.red X Fulce.ster 266287 was normally resistant to l~a.f 

blotch. 
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Sprague (18, 19) reported that the earlier Jlk<tturing V8J.Xieties ap

peared to be the most susceptible and that the variety liollancl had less 

lea,f blotching than Golden Hybrid 128, Alhit or Rex. 

Ro sen ( 15), in -breeding wheat for resistance to leaf rust, Septoria 

leaf blotch and fEeptoria glume blotch, found that a high type of re

sistance to leaf blotch and leaf rust was combined in the selAction Red 

Rock - B:(rpe X C. I. 12017. 

Miller, et al (13) could find 110 differences between varieties in 

reaction to this disease. 



Th~ isolates of :Sc0r:it::.i:.-:-1"1 t:ritici used .:m these e.xr,~,riinents were 

obtained f'ron lesions on several dif:ferent v-JhE;at ;r;J.rieti,cJs grown at 

various locatlons in. Oklal1om0. i:n the State-Wi<le lforrHn·y 'rests super-

vi Md by the J)e:par'tment of Agronomy t Oklahoma .Agr:lcn1turA>l aml Me

ch<iu1ical College. Each isolat~ tre,.1:: d.eri;.red. from a single pycnidium 

ct,tai:aed :fl'Om these collections. Several different isolates were used 

in these tests; sometimes individually and sometimes in combin.atim1i,:1 

of two or more. However, for &ny particular ter;;t the srune isolate or 

combination of isolates was used throughout the test. 

In the preparation of inoculu,'l1, cultures of the organism were 

grown on slightly acid corn meal ag·ar ir1. petri dishei.::, for 1 to l~ 

weeks. The agar surface was then scraped. in such 2i. man: .. 11.l'H' ai:; to get 

as much of the fungus growth HS :possible with a minimum oJnount of media. 

Finally, the iagar r:urface 11!as :rin.sed with ste:rilE'l distilled 1J0,ter to 

remove the remaining sriores 1:1.nd mycelimn. :Phe resul til'll; spore :2.nd my

celial suspension was then macerated in a blender. A dilutioll of a~?-

pl'o:.timately 75 mls. of water per petri c'tifc;h was used in prepscring the 

sus:pension. Spore counts of drops of the inoculu.rJ rur1ged from 150 to 

250 s1iores :per microscopic low power- field (100 X). 

'l'he variat;v West,:Jr, C. I. 12110, was select(H1 fci" the gree;n.house 

experirr,ent s 'because it appea:red to be very st1.scept ible in the field. 

'.rhree re:plicD.tion.s v-1ere used in ench test; each replication consisting 
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of approximately 10 plants in a 4 inch pot. The :plants were sprayed 

with water and placed in gal.ranized metal moist chambers for the wetting 

periods. After the wetting period. in the moist chambers, the pots uere 

set in open topped muslin. isolation cages on the greenhouse bench. An 

average temperature of 68° F. was maintained in the greenhouse tdth tem

porary fluctuations from about 60° to 75° F. The plants were in the '3 to 

4 leaf stage when inoculated 1 end second and third leaves were used to 

determine the extent of injurf. 

The field nursery, located on the west Agronomy farm, Oklahoma 

Agricultural and Mechanical College, included 17 varieties planted in 

single 3 foot rows. The design of the experiment was a randomized block 

with 3 replications. 

These investigations dealt primarily with methods of producing arti

ficial epidemics. Therefore, the methods of inoculation, :periods of in

cubation used and so forth are discussed with each individ.ua.l e:r.perime.nt. 



RESULTS 

Greenhouse Experiments. The first ex:;oeriment involving greenhouse 

techniques and proceedu.res was made in March, 1954. Four inoculation 

method.st 4 wetting :periods, and 4 rewetttng periods were used in all 

:i:,ossibh) combinations. The methods of inoculection were; ( 1) Di:pping 

the leaves in.to a beaker containing the inoculum; (2) spr.?..ying the ino

cUlurn on the leaves with a small hand sprayer; (3) stripping the leaves 

between the forefinger 8!lld the thumb with the inoculum; ,-md (4) brushing 

the inoculum on the leaves with a smf:J.l paint brush. The initial moist 

periods following inocule,tion were :for 1, 2 J 3 and 4 days. Ten days 

ttfter inoculation the ple.nts 'were subjected to a second wetting period 

or rewetting; tree,tment. These tre2.tments consisted of: (1) periodicl;111y 

re-wetting the foliage with a hand sprayer 8 to 12 times over a l+S hour 

:period while the plants .remained on the greenhouse bench; (2) placing 

the ;olants bo.ck in the n10ist chambers for ·81 2l~ hour riericd.; (3) placing 

the pl2ints back in the raoist cheambers for lt1"' 48 hour :period; l'.'lnd ( I.J;) the 

control 1,1hich was given no ret1etting treatment. 

~l:he data on the amount of infection were recorded 21 da,,;·vs after ino

culation. The results were measured in two ways; by the per cent o:f ino

culated le&wes e,r.hibiting fruiting lesions, and by the £IVere,ge nur.1Jber of 

fruiting lesions per leaf' inoculE}ted. The data obt~,ined were subjected 

to st8,tistica1 analysis. The computed 11 :E''1 values for the different 

variables end interacti,cns e,re given in Table l. 
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Table 1. The 11F11 values and probability levels for the various 
inoculation methods $ond treatments derived from an ana
lysis of the first greenhouse ex_periment. 

Percent of leaves i.nfee:ted 
Variation 

due to 
nr1i :Probability 

value level 

Inoculation ]0.58 
methods 

Initial tqetti.ng 58.83 
periods 

Rewetting treat- 48.08 
men ts 

Inoculation methods 2.20 
X wetting periods 

Inoculation methocls 2.LJ.2 
X rewet ting treat-
men ts 

\iet ting Periods X 4. 98 
rewetting treat-
ments 

T.1.1 iple Interaction .5. ll 

0.0005 

0.0005 

0.000.5 

0.05 

0.02.5 

0.0005 

0.000.5 

Ave. lesions per leaf 
"F" Probability 

value level 

11.58 0.0005 

25.74 0.0005 

18.47 0.0005 

1.24 0.30 

1.77 0.10 

2.60 0.01 

2.1.5 0.00.5 

A comparison of the different methods of inoculation is presented 

in T~ble 2. It was found that stripping the leaves between the fingers 

with the inoculum suspension was the most ef:.f'eetive method. Using this 

method 46 :per cent of the inoculated leaves were infaeted with an avarff,lge 

of a. 73 lesions per leaf. Analysis indicated this method to be superior 

to the other 3 methods with a probe,bility value of leS$ than 0.0005. 

Spraying the plants with the inoculum J;lroved to be the least Bffeotive 

method, with only 27 :per cent of the inoculated leaves infected ~.nd only 

0.31 lesions per inoculated leaf. 



Table 2. A compe.rison of different methods of inoculs,.tion 
tli th Septoria .trit ici in the gree:nJ10use. 

Method 

Dip 

Striy.1 

Brush 

Percent of 
lee,ve£", infectc-:d'" 

A:ver,tge lesions 
})er leaf* 

27 

46 

:n 
6 
7 

LSD** - 59& '= 
,: <.· ..• '.'..'' 1 ;1 --· J.J _.v - .;.,./.et 

0)+8 

0.31 

0 .. 73 

0.19 
0.23 

Expressed as a mean of 3 repl ica.tions ;;;nd including 
all initial wetting J)eriod.s and o.11 rewetting periods. 

** Calculated according to Bennett and Franklin (2). 
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The data indicates thtit infection increased as the length. of the 

initfa1 t-1etting period increesed (Table J}. When the inoculated plants 

were held i:n the moist chambers for lt days, i~8 per cent of the inoculated 

leaves were infected e.n.d there was an ,aver,1.ige of o.8L~ lezionl!', per lee£. 

This may be compared with only 23 per eent 0£ the leaven infected and 

only 0.22 1vdone per haf when the initial wett'i.ng :p1criod wes 24 hours. 



Table 3. A e,::,mparison of' <Hfferent len,,'.~hs of the initial 
wetting :period after inoculntion with Se:ptori& 
tri tici in the greenhouse. 

Initial 
\ifetting period 

( in <lays) 

1 

2 

Percent of 
leaves in:fected *' 

23 

32 

il.verage lesions 
per lenf* 

0.22 

o.41 

0.52 

o.84 

6 LSD** - 5% = 0.19 
7 LSI) 1% : 0.23 

'!' 11::l:&:pressed as a mean of 3 replications rmd including 
all methods of in.ocu.lation rmd all rewetting periods. 

,;,* Calcu.l!l:tted t;,ccording to Dennett o.ncl Franklin (2). 

All of the rewetti:ng treatments were superior to the control in 

:producing infection (Table 4). A 24 hour period in the moist chamber 

was si€nificantly better than the other treatments. ~rhe :plants h,:mdled 

in this mW'Uler had 46 per cent of' the i11ocu.1a.ted leaves infected \jith 

an uvera..e;e cf O. 77 lesions per leaf'. 1:/hen the 1•e1:1etting tree.tment W-8'S 

extended to 48 hours in the moist chamber m~iny of the alder leaves turned 

;velJ.ow and died. No fruiting bodies of §.. tritici could. be found on 

these leaves 2:nd their death t1ras a;ttrihuted. to other causes. Co.use-

q:uently I the r,er cent of infection with this treatment 1:121,s l'educed.. 



Table 4. A comparison of the effect of' rewetting treatments 
during the le.tter part of the incubation p~riod on 
infection by ~eptoria tritici in the greenhouse. 

12 

Rewetting Treatment 
Percent of 

leaves infected* 
Average lesions 

per leaf'* 

None 22 0.23 

Periodical spray 37 o.5Li, 

l day (moist ch@ll1ber) 46 0.77 

2 days (moist chamber} 35 o.4S 

6 LSD** s, = 0.19 
7 LSD 11"' - 0.23 

,:, Expressed as a mean of J replications including all 
methods of inoculation and all initial wetting periods. 

** Calculated according to Bennett and Franklin (2). 

The interaction bet,,1een initial wetting periods 8.nrl the rewetting 

treatments wa.s significant, and simply indicated that v. coml)in~tion of 

an ini tia.l wetting period of 4 days 1.1'-lld a 24 hour rewetting treatment 

gave better infection than any other possible combination of the$e two 

f setors { Tables 5 and 6). 

The best method of iltoculation, stripping the leaves with the ino-

cul um, in combination with a 4 day :period of initial wetting and rn. 24 

hour rewetting treatment gave 100 :per cent i:rd'ection. of the inoculated 

leaves and an average of 1.81 lesions per leaf. No other combination 

of these variables gave such good results, and 11hen the pl?-..nts were 

a:prayed. dth inoculum, given only 24 hours initial t,;etti:ng and no re-

wetting treatment only 8 :par cent of the inoculated lenves were in-

:fact.ad and there were only 0.08 lesions per leaf. 
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The results indicate that all three of the factors tested play an 

important :part in developing infect ion with Septoria trit iei; and thEJ.t 

when the best eombination of these variables is used very satisfactory 

infection ean be obtained. 

Table S. The interact ion betwe,!.n initial wetting :per:i.od.ra and 
l'ewetting treatments as ind.ice.ted by the pe:t· cent of 
inoculated leaves infected. it• 

:Rewetting treatmenta 

Control 

Periodic S:pray 

24 Hours (moist chamber) 

48 Hours (moist chamber) 
LSD*~ 
LSD 

Jn.itial Uetting Eeriod 
1 2 3 

17 22 19 

27 35 !~4 

25 46 49 

23 26 34 
- 5% • 14. 
- 1% = 16. 

,in da;ys) 
4 

33 

42 

64 

55 

* Expressed as the mean of 3 replications and including 
4 different methods of i:noeul~t ion. 

** Calculated aeeord.ing to :Bennett and Frankl in ( 2) • 

Table 6. The intere.ction between initial wetting pP.riod.s and 
rewetting treatments as indice1.ted by the average 
number of lesions :per leaf.* 

Rewetting treatments Ini.ti.al wetting 12eriod !in da.ts) 
1 2 3 4 

Control 0.16 0.20 0.18 0.38 

i~eriodie Spray 0.28 0.51 0.57 0.78 

24 Hours (moist ch.amber) 0.22 o.6J o.87 1.32 

48 Hours (moist chamber) 0.:22 0.28 o.44 0.86 
LSD** - 5% : 0 • .50 
LSD - 1% = 0.57 

* Expressed as the mean of 3 replications and including 4 
.dif!erent methods of' .inooule,tion. 

n CsJ.culated according to :Bennett and Frank:lin (2). 
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In October, 1954, portions of this experiment ere r peated to ob

tain a more critical determination of the initial .retting period and of 

the rewetting treatment. The plants were inoculated by tri ping the 

leaves between the fingers with inoculum. mhe remaining inoculum was 

spr ayed on the plants after they were placed in the moist chamb rs for 

the initial 1etting p~riod. 

The duration of the initial we tting period was for 2 , 3, 4 and 6 

days . The plants were then subject d to rewetting treatments in the 

mo i st chambers 8 days following inocula tion for p~riods of 12, 24 and 

36 hours . The 12 possible combina tions of these 2 variables were made 

an 3 pots of approximately 10 plants each were used for each combi

nation. lnfection was deter ined in this experiment by estimating the 

per cent of l eaf area destroyed and by recording the per cent of l ~aves 

inoculated which became infected. The data are presented in Tables 7 

and 8 . 

St a tistical analysis of these data indicated that the small dif

ferences observed between the various treat m~nts were not ignificant. 

Excellent inf ction was obtained rega rdl ss of the method in which the 

plants were handled. 

lt was not~d that for a period of severa a~y following the ino

culations the weather remained cloudy. This condition caused an in

crease in the rela tive humidity , particularly among the r a ther clo ely 

spaced pots on t he greenhouse bench. Plants removed from th moist 

chambers a t the end of the designated 2 and 3 day initia l wetting p~riods 

remained wet for up to J.2 or 1.5 hours J:i.fter being pl aced on the b nch. 

This, of course• ext ended the ini ti l wett'ing .. eriod and gave rise to 

increased infection for those trea t ments . 



Plants which were held in the mo i st chamber for an initial wetting 

period of 3 and 4 days during the cloudy w ather were severely etiolated 

and water soaked. Many of these plants later died (Table 9) . Leaves 

which were only partially killed had leaf blotch lesions to ard the 

p roximal end, but it was difficult and often impos ible to determine 

how much of the leaf blade he.d been destroyed by the Septoria parasite . 

The plants left in the moist chamber for an initial wetting p riod of 6 

days were almost completely destroyed, so that it was impos ible to make 

an estimate of the injury caused by Septoria tritici it elf. 

Table 7. The average per cent of leaves infectP.d · ith 
Septoria tritici following various wetting 
periods and rewetting treatments ; 

Rewetting Treat ment Wetting 12eriods { in d&s) 
(Hours in moist chamber) 2 3 4 

12 95 100 89 

24 95 95 100 

36 97 Bo 90 

Mean 96 92 93 

Mean 

95 

97 

89 

Table 8. The average per cent of leaf area destroyed by 
Septoria tritici following various ¥etting pe riods 
and rewett ing treatments. 

Rewetting Treatment Wet ti~ :geriods { in dals) 
(Hours in moist chamber) 2 '.3 4 Mean 

12 40 37 29 35 

24 4o 21 38 33 

36 43 18 44 3.5 

Mean 41 25 37 



Table 9. The number of :plants killed following various 
initial wetting and rewetting treatments. 

Ret,ret ting treatment tfettincf periods (in days) 
(Hours in moist chamber) 2 3 l.1 'Potal 

12 0 .3 12 1.5 

24 0 1 4 s 
36 0 l 7 8 

'Pot al 0 5 23 

16 

Field experiments. An experiment w&s designed 1.n;.ring the winter 

of 1954 to determine methods which might be used to procluce artificial 

e:pid.emics in the field. The same experime11t was used to te,it the re-

action of many of the hard red winter wheat va,rieties commercit;i,lly 

grown in Oklahoma, together with some selections and strains which 

might be used as sources of resi!;ltance in the breeding progrt1,m. In the 

beginning, two methods of inoculation ,·Jere used; spraying the inoculum 

on the plants with a hf,nd sprayer, and brushing it on 1orith a 2 in.ch paint 

brush. Latez·, a }Jower paint sprayer developing 30 to l-1,0 pounds pres,mre 

was substituted for the h1:md s2.:irayer. 

A total of 7 inoculations t-Jere made on fL block consisting of single 

row plots of 17 varieties in 3 replications. The first inoculation was 

made on January 6, 1951.1., and subseq,uent inoculations were made on Feb-

first two inoculations were made the ground ·was thoroughly so1:tked ,,1i th 

water and the plants were covered with correg£,.ted cardboard for ec period 
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of 4 days to maintain a h i gh humidity. Later inoculations were timed 

to coincide with periods of r a iny or fo t!,{sY weather in order to dispense 

with the laborious t a sk of spreading and removing these covers. Brush-

ing the inoculum on the plants had to be abandoned after the fourth 

i no cula tion because the lants were too large to make this method pr ac-

ti cal. 

The first lesions of i • tritici wer~ observed in this block on 

April 28 . Infection was rather general throughout th spray inoculated 

plots by May 1. Very few lesions evAr developed in the plot s inoculated 

by brushing and the control plot also remained fr~e of infection. Since , 

in t h greenhouse, the brushing method of inocula tion was generally more 

effective than sprnying it is reasonable to assume that none of the first 

four inocula tions in the field produced infection. Also , the average 

incubation pP riod in the greenhouse tests was 14 to 16 days. If it is 

a ssumed. that a simila r incuba tion period prevails in the field a t a 

like temperature, then the general infection observed about May 1, must 

have developed from the inocula tion made on April 11. A summary of 

cert in climat ic conditions preva iling during a four day p9riod sub-

sequent to each inoculation date is presented in Table 10 . These weather 

factors following the inocula tion on April 11 were generally f avorable 

for infection. Durin~ t his time there was over one-half inch of r a infall 

and a period of 35 hours when there was free moisture on the leaf surfaces. 

In addition, the averagP temperature as 60° F. and the minimum t eill]1er ature 

0 
during the 4 day period was only 53 F. It appears from these data that 

fre~ moisture or r ainfall and a period of low temp0 ratures were mo r e 

critical than the average t emp r a ture during thP. initial phase of the 

incubation period. 
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Table 1. A summary of certa in climatic factors during a 4 day p~riod 
following field inoculation 1ith Se~tori~ tritici . 

Inocu- Ave . Temp. Total No . of Total Hours hen 
lat ion in degrees Minimum Temp. Hours belo r1 Rainfall free water 

Date F. in degrees F. 50° F . i n inches was pre ent 

Jan. 6 49 28 57 0 No data 
Feb. 12 58 44 20 0 No data 
Mar . 20 56 37 )4 0 42 
Mar. 24 56 39 30 0.16 16 
Apr . 11 60 53 0 0.60 35 
Apr. 22 69 54 0 0 12 
May l* 50 35 49 1. 79 1) 

• Infection generally present throughout spray-inoculated plot s on 
this date . 

An evaluation of the variet al reaction was made on May 15, 1954. 

At that time 15 leaves were selected at random from each variety in 

each plot. The first leaf below the flag leaf was used in all cases . 

An estimate tas made of the per cent of the leaf a rea destroyed and 

an average of the 15 leaves constituted the reading for each plot. 

These data a re presented in Table 11. Practically no infection occurred 

in the plo ts which were brush-inoculated nor did any appreciable number 

of lesions develop in the control pot s . The lots which w re sprayed , 

however, developed very sati sfact ory infection and vari~tal reactions 

could be determined. The varieties in this tes t can be pl aced in '3 

main group ings, a lthough the distinction between the 1 tter t~o grou s 

is not as striking as it is between the resistant and intermedia te groups. 

Red Chief and Nabob constitute one group which is significantly more re-

sistant than the other varieties • .A:n. intermediate group ,as composed of 

11 varieties ; Concho , Cheyenne , Ponca , Cl~rk n, Blue Jacket, Comanche , 
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Tenma rq , Harvest ueen, Bl ackhull, Kawval. and Pa ee. he rema ining 

4 varieties, Wichita , Early Blackhull, Triumph and We t a r were the most 

susceptible and composed the l ast group. 

Table 11. The compar a tive response of 17 winter wheat varieti es 
to Septoria Leaf Blotch following inocula tion in the 
field. 

Rank Variety C. I. No. Sp r ayed Brushed 

1. Red Chief 12109 9• Tr 
2. Nabob 8869 9 0 
J. Concho 12517 .30 1 
4. Cheyenne 8885 JO 2 
5. Ponca 12128 33 0.5 
6. Cla r kan 8858 33 Tr 
7. Blue J acket 12502 34 0 .5 
8 . Comanche 11673 35 3.5 
9. Tenmarq 6936 36 Tr 

10 . Harvest ueen (Ros. Res.) 41 Tr 
11. Blackhull 6251 41 Tr 
12. Kawvale 8180 43 0.5 
13. Pawnee 11669 48 Tr 
14. Wichita 11952 59 1.5 
15 . ,arly Blackhull 8856 62 '.P r 
16. Triumph 12132 68 1.5 
17. Westar 12110 71 2.5 

LSD••-5t = 25 
LSD - 1, = 30 

"' An avera&e of the per cent of leaf area destroyed. .... Calculated according to Bennett and Franklin ( 2 ) • 

Control 

0 
0 
0 

Tr 
Tr 
Tr 
0 

Tr 
Tr 
Tr 
Tr 
1.0 
1.0 
Tr 
Tr 
Tr 
Tr 

An a ttemp t was ma.de in the greenhouse during the winter of 1954-

1955 to screen 4 to 5 thousand F2 individual s from cro sses of the 

variety Nabob with several desirable hard r ed winter whea t s . These 

pl ants were grown in individual plant bands in fl a t s and were inocula ted 

by stripping the second a nd third l eRves between the finger s wi th ino-

culum. Each flat was given an initial wetting of 2 days and 8 days after 
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inoculation uas given 11 2L~ hou:r re:;mt ting treat:11er1:t in the moist chamber. 

l\Jot one lesion cteveloped from all of these inoculations. Since this 

in0cuJ:9tfon method. nnd h?.nd.1:ing proce\<'ldure had previously produc~d satis-

f,5lctory infactio:n, S}'JOren of the cul tu.re ve:re examined and. found to bG 

viabltll. 'l1herefore, another inoculation was made on the variety l-Jestar 

f::i11owing the same proceea_ures. Again, 110 infection occurred. ]'rom 

these tests it was concluded that the :pa.thogen:i.ci ty o.f this culture had 

been lost. Such a phenomenon is not uncommon among many fungi and it is 

not surprising that the pathogenicity of culturea of SeQtoria tritici 

could be lost in cultural transfer. It is a sit_f!l.ificant factor to be 

reckoned with in producing artificial epidemics ei the:r· in the field or 

the greenhouse. 



DISCUSSION 

J.iethods for producing ep idemics of Septoria leaf blotch in the 

g reenhouse ere found. The inoculum used was a water suspension of 

spores and mycel iurn diluted to a concentra tion of approximately 150 

to 250 spores per l ow power field (100 X). Stripping this inoculum 

on the leaves with the fingers was the most satisfactory method of 

inoculation. Beach (1) ment ioned that s tripping the leave s prior to 

or during inoculation was desirable. The purpose of this oper ation 

is to reduce surface tension so that the inoculum will be adequately 

distributed. Any me thod of applying the inoculuro would p robably be 

satisfactory if the leaves a re fir st stripped or rubbed. Such a pro

ceedure would require t wo operations which can successfully be combined 

by st ripp ing the leaves with the inoculuro it self. An initial wetting 

period of J to 4 days was optimum which falls within the range found 

by mos t other workers. Infection was found to be enhanced by a re

wetting trea tment of 24 hours in the moist chamber about 8 days fol

lowing inoculation or when the first sympto ms were observed. ]each (1) 

also noted tha t a rewetting treatment was desirable for fruiting of the 

organism, but did not indica te that this type of treatment would enhance 

the amount of infection. In these tests the pl ants which were not given 

a rewetting treatment had fruiting lesio1s, indica ting tha t such a trea t

ment is not essential for fruiting. Stripping the inoculum on the leaves, 

followed by an initial wetting period of 3 to 4 days and a rewetting 
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treatment of 24 hours in the moist chamber produced infection on 100 per 

cent of the inocula t ed leaves. Epidemics of this magnitude would be satis-

factory for the test ing of early generations of hybr id material, well 

as for testing establ ished va rieties and elections. 

A test _of several F2 hybrid populations was attempted using the 

methods described above. Unfortunately the isolate of Sentoria tritici 

used for this purpose had lost its pathogenicity. This was the only 

occasion in all of the tests made in this s tudy that such a phenomenon 

occurred. However, it is a f actor which should be recognized in tests 

involving this pathogen. Wherever possible fresh isolates from field 

material should be used. 

A field ep i demic also was successfully created. The methods used 

were somewhat different than in the greenhouse t ests. Stri pping the 

leaves wi th the inoculum, which proved most effective in the greenhouse, 

was not pr actical in the field. Instead , it was found tha t spr aying the 

inoculum on the plants would produce satisfactory infection in the field. 

Certain climatic cond itions immedia t ely following inocul a tion were found 

to be essential. Of pr imary i mport ance was the presence of fr ee mo isture 

for a period of 36 to 72 hours. During this ...same period an average tem

perature of about 6o° F. was satisfactory , but if the minimwn temperature 

0 fell to .50 F. or below for any length of time infection was inhibited . 

The reaction of 17 winter wheat varieties was determined in a field 

nursery inocula ted under these conditions. It was found that the 

varieties Red Chief and Nabob were the most res i s t ant. Fellows (6) a lso 

found tha t Red Chief and Nabob were among the mo re resistant v rieties 

he t ested. The variet ies Kawvale and Pawnee were found to be suscept ible 

a s was r eported by Johns ton (8) and Reitz and Laude (14). However , in 

this t est there were other varieties more susceptible; no~ably West ar, 

Triumph , Early Bl ackhull and Wi chita . 



. the il1nculu;;n on the pl:,:nts. 

culation., 

to 50° 'ii?. or t)elm'.; during 

this poet-inoeul"':tion _period. 
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8. The reaction of 17 winter wheat varieties was determined. Red 

Ohiet' and ~ta.bob were found to be quite resistant, while Triumph &nd 

Westar were the most susceptible. 
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