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Abstract - The toxic effect of fungal metabolites of
Sclerotium rolfsii, Rhizoctonia solani and Fusarium oxyspo-
-rum f.sp. ciceri alone and in combination with each other
were studied on chickpea seedling mortality. Seedlings
mortality was observed from 93.34 to 100 per cent due to
fungal metabolites tested alone and in combination with each
other. The infected seedlings showed poor growth, small,
green to yellowish leaves. This might be due to presence of
some phytotoxic chemicals which were responsible for wilting
and drying of chickpea seedlings.

Keywords - Collar Rot, Fungal Metabolites, Root Rot, Wilt,
Chickpea.

I. INTRODUCTION

Seedling mortality in chickpea due to S. rolfsii is the
main problem in most of the tropical regions. Similarly R.
bataticola, R. solani, and F. oxysporum f.sp. ciceri also
affects at different stages causing range losses in the
standing crop. Chickpea production is severely curtailed
by “Chickpea wilt complex” caused by Fusarium oxyspo-
-rum f. sp. ciceris (Padwick), Sclerotium rolfsii Sacc.,
Rhizoctonia bataticola (Taub.) Butler and R. solani Kuhn
in most chickpea growing areas of the world. In spite of its
importance, there are few quantitative assessments of the
impact of “Chickpea wilt complex” on chickpea yields.
Annual chickpea yield losses from “Chickpea wilt
complex” vary from 10 to 15% (Trapero and Jiménez,
1985; Jalali and Chand, 1992; Dahiya, 2003).

Resistance in many plant-pathogen interactions 1is
associated with multifaceted defense systems. The indivi-
-dual components of such systems include hypersensitive
responses, chemical weapons like phytoalexins and
hydrolytic enzymes, and structural barriers like lignin and
hydroxyproline rich cell wall proteins (Dixon et al., 1994).
Proper recognition and judicious regulation of defense
responses is essential for host plants, as these responses
often have small (but measurable) deleterious effects on
plant growth and metabolism (Glazebrook, 2005). Fungal
pathogens deploy different strategies to escape host
surveillance and establish themselves within the host
depending on their nutritional requirements. Therefore, the
study was conducted to know the toxic effect of fungal
metabolites of Sclerotium rolfsii, Rhizoctonia solani and
Fusarium oxysporum f.sp. ciceri on chickpea seedlings
and their mortality.

I1I. MATERIALS AND METHODS

To study the effect of fungal metabolites on chickpea
seedlings mortality, the 5 mm disc from 7 days old culture
of Sclerotium rolfsii, Rhizoctonia solani and Fusarium

oxysporum f.sp. ciceri was individually multiplied on 50
ml of sterilized Richard’s broth solution in each 250 ml
Erlenmeyer flask. After 15 days of incubation at 25 + 2°C,
the liquid of each flask was decanted and filtered through
Whatman filter paper No. 42 aseptically. The fungal
metabolites in the filter decant were diluted at 50 per cent
concentration. Fifty ml of the diluted fungal metabolites of
each fungus were tested for their effect, individually and
also in combination with the other wilt fungi metabolites
under study. Seven days old seedlings, previously grown
in sterilized soil were used in experiment. Ten seedlings of
the chickpea variety ICCV 2 were placed in each flask and
each treatment replicated three times. Control was
prepared with sterilized water instead of filtrate. All the
flasks were kept at room temperature. Observation was
recorded on mortality of seedling due to fungal
metabolites after 7" days of the experiment.

Composition of the Richard’s Broth used

Name of medium Composition Quantities
Potassium nitrate 10g
Potassium dihydrogen 5
phosphate &
Magnesium sulphate 25¢g
Richard’s broth
Ferric chloride 0.02¢g
Sucrose 50g
Water 1000 ml

I1. RESULTS AND DISCUSSION

Effect of Fungal Metabolites

The study was conducted to know the toxic effect of
fungal metabolites of Sclerotium rolfsii, Rhizoctonia
solani and Fusarium oxysporum f.sp. ciceri on chickpea
seedlings and their mortality. It is evident from the data
presented in Table 1 that metabolites of these fungi were
toxic to the plants. The maximum toxic effect (100 %) was
noted in the fungal metabolite of S. rolfsii alone and in
combination with R. solani. Similar toxic effect was also
noted in R. solani and F. oxysporum combination. In case
of R. solani, F. oxysporum alone and in combination of S.
rolfsii and F. oxysporum, the effect was moderate
(96.67%). The combination of fungal metabolites of all
three pathogen (93.34%) showed comparatively least
mortality. In case of control (with Richard’s broth)
negligible mortality (6.67%) was observed.
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Table 1. Effect of fungal metabolites on mortality of chickpea seedlings.

S. No. Fungal filtrate at 50 per cent Number of total Number of infected | Total mortality

concentration seedlings (8 days old)| seedling after 7 days | (%) after 7 days
1. Sclerotium rolfsii 30 30 100.00
2. Rhizoctonia solani 30 29 96.67
3. Fusarium oxysporum f.sp. ciceri 30 29 96.67
4. S. rolfsii + R. solani 30 30 100.00
5. S. rolfsii + F. o. f.sp. ciceri 30 29 96.67
6. R. solani + F. o. f.sp. ciceri 30 30 100.00
7. | S.rolfsii + R. solani + F. o. f.sp. ciceri 30 28 93.34
8. Control (Richard’s broth) 30 02 06.67

The infected seedling showed poor growth, small, green
to yellowish leaves. These symptoms clearly indicated that
the metabolites of these fungi contain some phytotoxic
chemicals, which are responsible for wilting and drying of
chickpea seedlings.

Similar findings also reported by Agrawal (1984) on
lentil wilt complex. A toxin (phenyl acetic acid) was
isolated from the culture filtrate of R. solani which
inhibited the germination of seeds and also induced
wilting symptoms on chickpea, mungbean, soybean,
mustard, linseed, sunflower, lathyrus and onion (Lakpale
et al.,, 1996). Bajwa et al. (2000) screened 32 chickpea
genotypes against F. oxysporum f.sp. ciceri by using spore
free culture filtrate and reported 4 were tolerant and 27
were susceptible to highly susceptible.
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