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Abstract
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This work was carried out to study the effect of Aspergillus flavus metabolites on wheat seed germination and seedling
development. The higher concentration of culture filtrate obtained from Aspergillus flavus reduced the seed germination and
root and shoot lengths of both cultivars Sonalika and Kalyansona. However, the inhibitory effect of culture filtrate on seed
germination was more severe on Sonalika compared to Kalyansona. The reduction in mean root and shoot length was directly
proportional to concentration of culture filtrate. Wilting symptoms started within 24 hours of incubation, with different degrees
of wilting according to filtrate concentrations and time of incubation.
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I ntroduction

Aspergillus flavus is one of the most important storage
fungi associated with wheat seeds. It produces toxic
metabolites especially aflatoxin B; which alters seeds and
seedlings physiology. Here an attempt has been made to
study the effect of toxic metabolites of A. flavus on the
wheat seeds germination and seedlings root and shoot
development of wheat cultivars Sonalika and Kalyansona.

M aterials and M ethods

Toxigenic A. flavus isolate was identified and maintained
on potato dextrose agar plate (PDA). Conica flasks with
50ml Czapek's dox casein thiamine medium (CDCTM)
were inoculated with a mycelia discs of 2mm diameter
obtained from 10 day old culture maintained on PDA. The
flasks were incubated for 10 days at 25+2°C in the dark.
The culture filtrate was obtained by filtering through
Whatman filter paper No.1 and then centrifuged at 5000
r.p.m. for 30 minutes to obtain spore-free filtrate. Four
hundred seeds of cvs. Sonadlika and Kayansona were
surface disinfected with 1% sodium hypochlorite solution
for 2-3 minutes, then soaked in culture filtrates of 25, 50, 75
and 100% concentration of metabolites, for 24 hrs. The
soaked seeds were subjected to germination test by using
Rolled Paper Towel Method (5). Seven days after seed
incubation, 100 seedlings were picked randomly (from each
conc.), and measured for mean root and shoot length (cm)
for both cultivars.

To study the effect of culture filtrate on seedlings, 7
days old seedlings were removed from sand bed and kept
on different dilutions of the filtrate for 24 hrs, then
transferred to distilled water. The seedlings were observed
for four days for any symptoms produced.

Results and Discussions

The culture filtrate obtained from A. flavus reduced the
seed germination and root and shoot length of the seedlings
in both wheat cultivars. The high concentrations (100 and
75%) of filtrate were more inhibitory to seed germination
than lower concentrations (25 and 50%). However,
reduction in germination rate over control was more clear in
Sonalika (53% at 100% conc.) as compared to Kalyansona
(46%) (Table 1). The most common abnormalities in both
cultivars were deformation and decay.

The mean root and shoot length was also appreciably
reduced in both cultivars. This reduction was also more
clear in Sonalika compared to Kalyansona. The overal
reduction in seed germination, mean shoot and root length
was found directly proportional to the concentration of
culture filtrate (Table 2).

Table 1. Percent inhibition of germination over control and
abnormality of seedlings falling under different categories
as a result of treatment with A. flavus culture filtrate.
Germination in control was 100 per cent in both cvs.

Conc. Abnormality of seedlings
of Inhibition falling under different
culture over categories*
filtrate  control Normal
% % 1 2 3 4 seedlings
Sonalika
25 18.0 13 53 74 40 82.0
50 294 41 9.1 112 50 70.6
75 421 71 113 193 47 57.9
100 53.0 52 166 231 81 47.2
Kalyansona
25 12.8 23 39 55 11 87.2
50 31.2 17 109 137 49 68.8
75 41.7 28 139 224 26 58.3
100 46.8 49 146 218 55 53.2

* 1= Damaged, 2= Deformed, 3= Decayed, 4= Un-germinated

(2011) 1 230 29 Alas (dy ol il 489 Uaa 140



Table 2. Effect of A. flavus culture filtrate on root and
shoot length of wheat cvs. Sonalika and Kalyansona (after 7
days of treatment). Data are mean (in cm) of 100 seedlings.

Sonalika Kalyansona
Concentration Mean Mean Mean Mean
(%) of culture root shoot root shoot
filtrate length  length  length  length
25 1.98 4.86 2.05 5.00
50 1.92 4.29 1.96 4.15
75 1.80 3.07 1.78 3.89
100 1.04 291 1.29 3.05
Control 2.19 5.23 2.30 5.45

Seedlings of both cultivars, kept in culture filtrates of
A. flavus showed wilting at different intervals and at various
concentrations. The wilting started within twenty four hours
and ultimately seedling collapsed following the fourth day

of treatment. Wilt symptoms started at the foliage tips and
progressed gradually downwards.

The higher concentrations of aflatoxin B; present in
the culture filtrate of A. flavus, might have resulted in an
inhibitory effect on seed germination and root and shoot
growth of seedlings. This effect increased along with
increases in metabolites concentration. Loss in germination
could beindicative of severe damage caused by aflatoxin B,
to cell membrane (1, 2) or due to production of cell wall
degrading enzymes (3) as well as reduction in seedling
amylase activity (4).
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