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SUMMARY

Pathogenicity of twenty fuugi isolated frorn sunflower seed intended for
sowing, was tested on three sunflower cultivars (Ho-1, SMH-13, Suncome-l10)
seedlings and plants by appropriate recornmended methods for different fungi
under test and Kock's postulate's proved. Out of the twenty fungi studied, lS
fungp, Alternaria alternata, A. helic.nthl A. zinniae, Curuularia lunata,
Fusarirrm culmorum, F. monillfornrc, F. semitectum, F. oxgsporum, F. sol-
oni, Macrophomina phaseolina, MArotheciunT roridum, phomc' oleracea, pho-
mopsis helianthi, Stemphglium healianthi and Verticillium dehliae were
found to be pathogenic on sunflower. Of the sunflower cultivars used in the
pathogenicity test, Ho- I was found most susceptible to the pathogens whereas
Suncome-l lO showed variable trend to different pathogens. Fusarium culmo-
rum, F. morilifonne and F. semitectum were found to be less agressive as
compared with F. solani antd F. oxgsporum.
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INTRODUCTION

From seed germination to harvest, sunflower is attacked by a number of infec-
tious microorganisms mostly fungi, which under certain climatic conditions reduce
the yield and quality significantly. chandra et aI., (1g85) detected nine seed-borne
fungi on oilseed crops such as Aspergillus Jumtgatus, A. nigar, Alternaria,
cladospori.um, curuularia, Fusarium and Penicillium spp. All these fungi individu-
ally and in combination induced high mortality at the pre-emergence stage. Sfaser
( 1988) isolated a number of fungi in seeds of different sunflower hybrids from 1984
to I 986 in Yugoslavia. These fun$i were Alternaria tenuis with frequency up to I oo
percent, AspergillusJTauus (0.01-l .60"Â), Botrgtis cinered (up to 8.3 l%), Diplodia
natelensis (o.l%), Phomopsis helianthi (o.l%) and sclerotinia sclerotiorum (0.31-
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21.4o/o). These disease-causing organisms are known to decrease the quantity and

quality ofseed (Singh and Prasad, 1977).

In Pakistan, fourteen fungi are reported to be seed-borne in sunflower (Ahmad

et al.. 1992: Khan et at., 1974 and Bhatti & Muhammad, 1984). Dawar and Ghaf-

far ( I 9g I ) isolated 2O different genera and 36 species of fun$i associated with sun-

flower seeds. The pathogenic species included Rhizoctonia solani'' Macrophomina

phaseohna, Fusarium moniliforme, F. semitectum, F. equisettt, F. solani,

Drechslera specifer, Alternaria alternata and A. tenuissim@. The principal author

recorded 20 fungi, considered to be seed-borne pathogens in major oilseed crops

(unpublished).

Although a large number of seed-borne fungi were found to be associated with

sunflower seed, the pathogenicity of most of the fungi associated with sunflower

seeds are not reported. Therefore, pathogenicity tests were carried out for 20 seed-

borne fungi to learn the pathogenic nature of fungi associated with sunflower seeds'

The results may be used for better planning disease control strategies for sunflower

crop.

MATERIALS AND MBTHODS

Pathogenicity tests

Cultures of the following 20 seed-borne fungi, detected and isolated from the

sunflower seeds intended for sowing during l99l-92, were used for pathogenicity

studies; A. alternata, A. heltanthi, A. zi'nniae, Curuularia lunata' Drechslera

hatoaiiensis, D. Iongirostrata, D. tetramera, Emertcellopsis terrtcola, Fusartum

cu|morum,F.monitlforme,F.oxasporum,F.semitectum,F'solani,M.phase.
olina, hTgrothecium rorid"um, M. uerrucaria, Phoma oleracea, Phomopsis helian-

thi, stemphgtium helianthi and verticillium dehltae. Disinfected seeds of three

local cultivars, suncome-llo, Ho-1 and sMH-133, were used for the pathogenicity

test all of fungi under study. Severity of disease was expressed on area basis in leaf

and length basis in stem and roots on the following disease rating scale (James'

l97 r ).

O.OOo/o (No diseases symptom noticed)

| : lOo/o ( I Oolo of leaf, stem and root area with disease symptom)

2 = 25o/o (25o/o of leaT, stem and root area with disease symptom)

3 = 50"/o (50% of leaf' stem and root area with disease symptom)

4 : 75"/o (75o/o of leaf, stem and root area with disease symptom)

5 : 1OO"/o (loOo/o of leaf, stem and root area with disease symptom)

Emericellopsis terricola, Fusc.rium spp. and verticiliutn dehliae

Three-layered plateforms of blotter paper were placed in each test tube (size

2.5 x 2Ocm) filled with lo ml of water. The plateforms were punctured by fine nee-
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die to provide a number of holes before putting into the base of test tube so that
water level remainecl below the blotter paper plateform. Test tubes were plugged
with cotton roll and sterilized at l5 lbs/sq inch pressure for 20 minutes. Sunflower
seeds were disinfected by one percent sodium hypochlorite for lb min. and then
washed with distilled water thrice. Seed were dropped aseptically in individual ster-
ilized test tubes, on the blotter paper plateform. These test tubes were kept in incu-
bation room at 25'C (+ 2) under day/night flourescent light. After S-Z days, visually
healthy seedlings in test tubes were selected having no spore/mycelium growht on
seed, plumule and radicle.

Five test tubes with healthy young seedlings were selected from each four repli-
cates in randomized complete block (RCB) design. one week old cultures of F. ter-
ricala, F. culmorum, F. monili.Jorme, F. oxasprum, F. semitectum, F. solani and v.
dehliae were prepared on potato dextrose agar. Cork borer was used to cut disc of
culture which was dropped with the help of inoculating needle in each test tube
near plumule and radicle emerging out (Hill et al., l9g3). These test tubes were
then placed at 25'C for 2-3 week. No culture was added in control. Roots and stems
showing brown and discoloured appearance were counted along with post mortalit5r
of seedlings. Data were statistically analysed.

Mocrophomina phas eolina

Ten sterilized sunflower seeds per plate were placed on the culture plate, full of
grayish-white rnycelium and covered with a l/2 cm thick layer of sterilized sand.
Then these plates were incubated at24"C (-r2"C) under l6 hours photoperiod. RCB
design with four replicates along with control treatment was used. percent emer-
gence damping off of seedlings was recorded after seven days (Ahmad, l g92).

Alternariq, Drechslera and Curuularia spp.

Fifty disinfected seeds were plated on three layers of moistened blotter papers
at the rate of5 seeds per petri dish and incubated at25"C under twelve hours daily
artificial daylight tubes. Eight apparently healthy seedlings with no fungal growth on
seeds etc. were selected and transplanted in pots filled with sterilized sand. After
two-leaf stage, only five seedlings were sprayed using plastic atomizer @ lo5 spores
per ml of fungus culture and covered with polyethene paper. The control plants
were sprayed with distilled water and pots were kept at 25'c for 2s-3o days. Hoag-
land solution was added to plants in pots and every day plants were also sprayed
with distilled water to maintain humidity (about 85"/o). A separate set of experi-
ments was conducted for each fungus, 1.e., A. alternata, A. helianthi", A. zinniae,
curuularia lunata, D. hawitensis, D. Iongtrostrata and D. tetramera (Neergaard,
1945; Srinivasan, l97l; Maden et aI., 1975: Seung et al., 1982 and Thanassoulo-
poulos and Kolokousi, 1988). Inoculating fungus was isolated from diseased por-
tions and identified with reference to stock culture sprayed on seedlings in these
experiments.
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Mgrothecilurn roridum and M. uerracarirr

Twenty-five healthy-looking seedlings were raised in sterilized sand in four rep-

licates (5 seeds/replicate) in a complete randomized design. Spore suspension @

107 spores per ml was inoculated on the young seedlings at four-leaf stage by spray-

ing with a mechanical plastic atomizer and the pots were kept at 25"C. Relative

humidity was maintained from 80-90 percent by keeping plants in plastic-made

tent and Hoagland solution was added durin$ experiment. Minute circular brown to

black leaf spots were observed within two week but final observation was made

after 25 days (NguYen et al.' 1993).

Phomrr oleracea

Hundred surface-disinfected seeds of each cultivar were plated in petri plate @

5 seeds per plate using blotter paper method. After eight days, twenty-five healthy

looking seedlings were selected and inoculated with fungal suspension (Tuite'

196z). Five plants were similarly immersed in distilled water as control. Pots were

arranged in CRB design. The plants were kept at 25"C for two months' Premature

death of seedlings was observed at early stage and at later stage' Black lesions at

the base of stalk were also observed.

S ternphglium heliant|rri and Phomop s is helio,nthi

Fungal inoculum was prepared by chopping 2-3 week old culture of s. helianthi

and Ph. heltanthi in distilled water along with medium. This suspension was fil-

tered through a double layer of cheese cloth and conidial concentration was

adjusted up to l05 with a haemocytometer. Five seedlings at fourleaf stage in each

replicate were raised as in previous experiment and inoculated by spraying the

leaves. Plants were kept in growth room at 25-28"C for 3O days and covered with

polyethene bags. Control plants were sprayed similarly but with sterilized water'

Plants were sprayed daily with distilled water and Hoagland solution was added to

plants in pots to maintain the general health of the plants (Aéimovié, 1988 and

Madjidieh, l98B).

RESULTS AND DISCUSSIONS

Out of the twenty fungi tested for pathogenicity on three sunflower cultivars,

i.e., Ho-1, SMH-133 and Suncome-llo, fifteen were found pathogenic (Table 1).

Severity ofdisease was expressed on area basis in leafand length basis in stem and

roots on standard disease rating scale.

Alternaria, Curuularia and Drechstera spp'

All the species of Alternq.ria produced symptoms. None of tlile Drechslera spe-

cies could produce any symptom on the three cultivars of sunflower under test' A'

alterncrta, A. helianthi, A. zi"nniae and, curuularia lunata gave almost similar
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Table l: Pathogenicity of seed mycoflora of sunflower in pakistan

S.No. Fungus Pathogenicity
'I 

.

2.

o.

4.

6

6.

7.

8.
o

10.

11.

tz.
'13.

15.

to.

17.
'18.

19.

20.

Alternaria alternata (Fr.) Kelssler

A. helianthi (Hansf) Tubaki and Nishihara
A. zinniae Pape and MB. Ellis

Curvularia /unata (Wakker) Boed

Drechslen hawaiiensis (Bugnicourt) Subram + Jain
D. longirostrata (Drechsler) Richardson and Frasier
D. tetramera (Mckinney) Sub + Jain
Emericellopsis tefficola Van Beyma

Fusarium culmorum (W.G.Sm.) Sacc.
F. monilitorme Sheldon

F. oxysporum Schlecht
F. semitectum Berk and Rav

F. solani (Mart) App and Wr.

Macrophomina phaseolina (Tassi) Goid
Myrothecium roridum Tode ex. Fr.

M. verrucaria Dith. ex. Fr.

Phoma olerccea Sace.

Phomopsis helianthi Munt. Cvet. ef a/.,

Ste m p hy I i u m he I ianth i (Aéimovié)

Ve rtic i il i u m d e h I iae Kleb.

+

+

+
+

+

+

+

+

+

+

+

+

+

+

+
+ Pathogen: - No pathogen
* New reports on sunflower seeds in pakistan

results (Figures 1,2,3,4). A. alternata and c. lunta were found to be more aggres-
sive on the open pollinated variety Ho-1. In Pakistan, Alternaria leaf spot (A. alter-
nata) is reported as the major leaf spot disease of sunflower (Bhutta et al., I g93).

Emericellopsis terricola, .Fusc.rium spp. and Verticilliurn deF.liae

Emericellopsis terricola did not cause any infection and seedlings remained
healthy. F. montliforme, F. oxasporum, F. semitectum and F. solani produced
symptoms in varying degree on Ho-I, SHM-133 and Suncame-llO (Figures
5,6,7,8,9). F. culmorum proved pathogenic only on the open pollinated variety
(oPV) suncome-llo. The cultivar suncome-llo showed higher susceptibility to
Fusrrri"um spp. than Ho-l and sMH-133. verticillium dehliae produced symptom
in varying degree on all cultivars used for pathogenicity test but Ho-l showed an
increased susceptibility to this pathogen (Figure lO).

M acrop|no mino ph,as eolina

Pre-emergence mortality of seedlings was observed on all sunflower cultivars
used in this study. All cultivars showed almost similar reaction with respect to dis-
ease incidence and severity (Figure I I ).
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Mgrothecium roridum and M. uerrucoriq.

within two weeks, M. rortdum produced minute circular brown to black spots

on leaves of all cultivars (Figure l2). Although M. roridum has not been reported as

a field disease of sunflower in Pakistan, Myrothecium leaf spot (M. roridum) has

been reported to be prevalent in almost all cotton growing areas effecting mainly

cotton leaves; bolls are also affected under favourable conditions (Tanweer and

Akhtar, 1974).In the present study this fungus showed weak reaction to sunflower

plant and it could be the reason that fungus may not be capable to produce field

disease under local conditions.

Phoma oleracea

The fungus produced black lesions at the base of the stalk and developed high

incidence and severity on SMH-133 followed by Suncome-llO and Ho-l (Figure

t3).

Phomopsis helio;nthi and Stemphglium helÎo,nth,i

The fungus S. helianthi developed necrotic symptoms on the leaves, while Ph.

heliqntht also produced necrotic areas but leaves showed burning appearance'

Both fungi gave higher incidence and severity on Ho-l and SMH-133 as compared

with Suncome-llO (Figures 14, l5). Disease caused by S. helianthi has not been

reported so far on sunflower in Pakistan but Phomopsis leaf spot has been reported

upto 2O percent incidence in Punjab area which is known to be the main sunflower

growing area in Pakistan (Bhutta ei al., 1985).

CONCLUSIONS

In the present study, F. culmorum, F. montllforme and F. semitectum were

found to be less aggressive as compared with F. solani and F. oxAsporum. A' alter-

nata attd. CuruularÎa lunata were found more aggressive than A. læli'antht' A' zin-

niae and. Mgrothecium rortdum. Macrophomina phaseolina and V. dehliae gave

high incidence on all cultivars tested. P. oleracea, Ph. helianthi and S' helianthl

showed similar reaction to some extent. Ho-1 was found susceptible to most of the

pathogens whereas SMH- I 33 and Suncome- I 10 showed variable trend towards dif-

ferent pathogens. Findings of this study may help in fixing priority in disease con-

trol strategies in the production of disease free seed of sunflower'
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ESTUDIO DE LA PATOGENICIDAD DE HONGOS DE LA
SEMILLA DE GIRASOL EN PAKISTAN

RESUMtrN

La patogenicidad de 2O hongos de la semilla fue evaluada en plântulas y
plaltas de tres cultivares de girasol (Ho-l, SMH-13, Suncom-llO) por los
métodos apropiados recomendados para hongos diferentes bajo los postu-

lados de Kock. En 2O hongos, l5 fueron encontrados pâtogénicos en girasol.

D rechsle ra ha u.taiie nsis, D. long irotrata, D. tetranter a' E,'ne r ice llopsts terri-
cola y Mgrothecium Derrucaria fallaron en inyectar el girasol en condiciones
experimentales. De los cultivares de girasol utilizados en test de patogenicidad,

Ho-l fue encontrada rnâs susceptible a la rnayoria de los patôgenos donde

Suncome- I I O mostraron una tendencia variable a diferentes pat6$enos. F. cul-

morllm, F. monillforme y F. semitectum fueron encontrados rllenos agresivos
en cornparaciôn cor1 F. soloni y F. oxAsporum.

ETUDE DE LA PATHOGÉNICITÉ DES CIIAMPIGNONS
TELLURIgUES DE LA GRAINE DD TOURIIESOL AU
PAKISTAI\I

RÉSUMÉ

La pathogénicité de 20 champignons telluriques de la graine a été testée

sur les sernis et les plantes de 3 cultivars de tournesol (Ho-l' SMH-13, Sun-

corne-llo) par les méthodes habituelles de test des différents chalnpignons et

selon le postulat de Kock. Parmi Les vingt champignons testés, 15 ont montré
de la pathogénicité sur le tournesol. Drechelo hau-raiiensis, D. longirotratra,
D. tetratnera, Emericellopsis terricola, aîd Marothecium uerrucario n ont pas

infecté le tournesol dans les conditions expérimentales. Parmi les cultivars de

tournesol utilisés pour le test de pathogénicité, Ho- 1 s'est révélé plus sensible à

la plupart de pathogènes tandis que suncotne-l lo, présentait une réponse var-

iable vis à des divers pathogènes. F. culmorum, F. monillforme et F. semitec-

tum ont été les moins agressifs par rapport à F. solani et F. oxlJssporum'


