Pak.J.Bot., 23(2): 173-178, 1991.

DETECTION OF THE SEEDBORNE MYCOFLORA
OF SUNFLOWER

SHAHNAZ DAWAR AND A. GHAFFAR

Department of Botany,
University of Karachi, Karachi-75270, Pakistan.

Abstract

Usingblotter, agar plate and deep-freezing methods as recommended byISTA, the seedborne mycoflora
of sunflower was shown to consist of 20 different genera and 36 species of fungi. More fungi were isolated by
the blotter method followed by agar plate and the deep-freezing method. Variety HO-1 showed highest fungal
colonization among the 20 samples tested. The pathogenic species included Rhizoctonia solani Kuhn,
Macrophomina phaseolina (Tassi) Goid, Fusarium moniliforme Sheldon, F. solani (Mart.) Appel & Wollenw.,
F. semitectum Berk. & Rav., F. equiseti (Corda) Sacc., Drechslera state of Cochliobolus spicifer Nelson,
Alternaria alternata (Fr.) Keissler, A. tenuissima (Kunze ex Pers.) Wiltshire, whereas storage fungi such as
Aspergillus flavus Link., and A. niger van Tieghem dominated. Surface sterilization of seeds with 1% Ca(OCl)2
re duced the colonization of Aspergillus species and R solani whereas M. phaseolina and Fusarium species

showed an increase.

Introduction

Sunflower (Helianthus annuus L.) is an oil seed crop planted over 25,899
hectares in Pakistan (Anon., 1990). It is assuming increasing importance because the
seed contain 25-32% edible oil which is a rich source of polyunsaturated fatty acids
used for human consumption (Neergaard, 1977). Of the various disease causing
organisms, fungi are known to decrease the quantity and quality of seed (Singh &
Prasad, 1977). For example Plasmopara halstedii (Farl.) Berl. & de Toni occurs in
the seed coat and infected sced show low germinability and produce abnormal
seedlings (Zad, 1978). Seed infected with P. halstedii and Puccinia helianthi Schw.
are significantly smaller, lighter, higher in hull percentage and low in oil content
(Zimmer & Zimmerman, 1972). Infection of seeds with Alternaria alternata (Fr.)
Keissler Aspergillus flavus decreased the oil and iodine content of seeds (Prasad,
1983). Except for the reports of Alternaria zinnae Pape (Khan et al., 1974) and
Curvularia lunata (Wakker) Boed., (Ghafoor, 1974), there does not appear to be any
report on the seedborne mycoflora of sunflower in Pakistan. In addition, since fungi
are known to produce mycotoxins (Rodricks, 1976), it is important to know the
composition of the mycoflora of sunflower seeds. The results of our studies on the
seedborne mycoflora of sunflower are presented in this paper.

Materials and Methods

Twenty samples of sunflower seed collecied from Sindh (15), Punjab (2), NWFP
(1), Balochistan (1) and Kashmir (1) were used to detect the seedborne mycoflora.
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Using ISTA  technique (Anon., 1976) 400 seeds from each sample were tested. For
the standard blotter technique, untreated seed and seed after treatment with 1%
Ca(OCl), were placed on three layers of moistened blotters, 10 seeds per Petri dish.
For the agar plate method, the treated and untreated seeds were plated on potato
dextrose agar (PDA), 10 seeds per Petri dish and the dishes were incubated at 240C
in alternating cycle of 12h light and 12 h darkness for 7 days. In the deep- freczing
method, the treated and untreated seed were incubated for 1 day each at 20°C and at
0°C in a freezer followed by 5 days incubation at 24°C and fungi growing on seeds
were identified after reference to Barnett (1960), Booth (1971), Ellis (1971),
Gilman (1957), Nelson et al., (1983) and Raper & Fennel (1965).

Results and Discussion

Of the total number of 20 genera and 36 species of fungi isolated (Table 1) 23
different species viz., Alternaria tenuissima (Kunze ex Pers.) Wiltshire, Aspergillus
wentii Wehmer, A. amsteldomi (Mangin) Thom & Church, A. quadrilineatus Thom &
Raper, 4. sulphureus (Fres.) Thom & Church, Botryodiplodia theobromae Pat.,
Cephaliophora irregularis, Thaxter, Cephalosporium sp., Chaetomium crispetum
Fuckel, Drechslera australiensis (Bugni.) Subram. & Jain ex M.B. Ellis, D. state of
Cochliobolus spicifer Nelson, Fusarium equiseti (Corda) Sacc., F. heterosporum Necs,
F. semitectum Berk and Rav., F. solani (Mart.) Appel & Wollenw., Melanospora sp.,
Rhizoctonia solani Kuhn, Scopulariopsis brevicaulis Bain, Stachybotrys atra Corda,
Stemphylium state of Pleospora herbarum (Pers. ex Fr.) Rabenh, Trichoderma sp.,
Trichothecium roseum Link and an unidentified ascomycetes appear to be new
report on sunflower seed (Richardson, 1979, 1981, 1983). These species have been
marked with an asterisk in Table 1. At least 5% of the seed samples were infected by
R. solani with an infection percentage of 13.0 for surface sterilized sceds, whereas
60% of the seed samples were infected by Alternaria alternata with an infection
range of 1-27%. A. flavus Link., and 4. niger dominated with 75 and 65% of the
samples infected by these two species. There was an infection range of 9-38% and 4-
24% respectively, in non-sterilized seed. Surface sterilization of seed with 1%
Ca(OCl), reduced the incidence of Aspergillus spp., and R. solani, whereas M.
phaseolina and Fusarium spp., showed an increase. Since microbial contamination is
climinated by chlorine disinfection (Limonard, 1968), it would appear that several of
the fungi can be deep-seated but most often are superficially borne. Of the 20 sam-
ples tested, variety HO-1 from Sindh which is an open pollinated variety with an
average yield of 2.2 mt/hectare and 40% oil content (Chaudhary, 1988), showed the
highest incidence of fungi. Sixteen species were isolated from this variety compared
to samples from Punjab, Balochistan, NWFP and Kashmir.

Of the three different methods used, the blotter technique yielded the highest
number of fungi as compared to the Agar plate and deep-freezing methods. Similar
results have been observed by Khan ef al., (1988) on rice seed. The deep-freezing
method was superior to the standard blotter and agar plate methods for the detection
of Fusarium spp., Chaetomium globosum Kunze ex Staud., and A. quadrilineatus.
Mathur et al, (1975) working with sorghum sced also found that the deep-freczing
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method was more suitable for the detection of Fusarium spp. Similar results have
been reported for Fusarium spp., Drechslera sp., Curvularia sp., Trichoconis padwickii
Ganguly, and Myrothecium roridum Tode ex Fr. in seed of sorghum (Sultana et al.,
1988a), chillies (Sultana et al., (1988b) and rice (Khan et al., 1988).

A number of the fungi isolated in the present study especially those in the genera
Aspergillus and Fusarium are known to be potent mycotoxin producers. Mycotoxins
can cause severe damage to the liver, kidneys and nervous system of man even in low
dosages (Rodricks, 1976). Aflatoxin B4, By, and G, G, are the four major
metabolites of 4. flavus and A. parasiticus which are hepato-carcinogenic (Diener &
Davis, 1969). Ochratoxin produced by 4. ochraceus and citrinin produced by A. terre-
us affect the kidneys. Zearalenone produced by F. moniliforme affects the uterus
(Martin & Gilman, 1976; Rodricks, 1976), whereas F. equiseti metabolites can cause
haemorrhage, exhaustion, diarrhoea and weight loss (Diener & Davis, 1969). There
is therefore, a need for the study of the mycoflora of sunflower seed kept under
different storage conditions before it is used for human consumption.
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