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Abstract

The present investigation was carried out on the “Studies of Seedborne Mycoflora of Groundnut (Arachis
hypogaea L.)”, with a view to assess seed borne mycoflora associated with the seeds of groundnut, their effect
on seed germination and seedling vigour index, effects of fungicides and bioagents on seed borne mycoflora,
seed germination and seedling vigour index. The externally seed borne pathogens of groundnut were detected
by standard blotter test. Five seed borne fungi were found associated with seeds of groundnut externally, which
were Fusarium oxysporum, Macrophomina phaseolina, Penicillium spp., Aspergillus flavus and Aspergillus
niger. The internally seed borne fungi were detected by agar plate method and two fungi identified were
Fusarium oxysporum and Macrophomina phaseolina. Among them Aspergillus flavus have highest incidence
of 51.33 per cent. All the isolated pathogens were found pathogenic to groundnut resulting into reduction in
seed germination and seedling vigour index. The seed borne mycoflora viz., Aspergillus flavus, Aspergillus
niger, Fusarium oxysporum, Macrophomina phaseolina and Penicillium spp were found more dominant
and damaging. The lowest seed germination and seedling vigour index were noticed in the seeds inoculated
with Aspergillus flavus which were 60.92 per cent and 908.75, respectively, as against 80.0 per cent and
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1190.00 in control.
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Groundnut belongs to the fabaceae family
Arachis hypogaea, also known as the peanut
and the goober nut. falls under the genus
Arachis, which consists of 70 other species of
flowering plants. The peanut is a legqume crop,
which means it belongs to the family Fabaceae
and is primarily grown for human consumption
or for livestock forage. It has been reported that
South America was the place, from where
cultivation of Groundnut originated and spread
in Brazil, Southern Bolivia and North-western
Argentina. Groundnut was introduced by the
Portuguese from Brazil to West Africa and then
to South-western India in the 16th century.

With annual all-season coverage of 54.2 lakh
hectares, globally, India ranks first in Groundnut
area under cultivation and is the second largest
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producer in the world with 101 lakh tonnes with
productivity of 1863 kg per hectare in 2021-22.
Gujarat is the largest producer of groundnuts in
India. It is both grown during Kharif and rabi
seasons. Apart from Gujarat, it is cultivated in
West Bengal and Rajasthan.

The attack of various diseases at several
growth stages, including seedborne infection, is
one of the major limitations in groundnut
production. During storage, fungi, bacteria and
actinomycetes get associated with the seeds,
inhibiting germination, causing seedling rot and
causing infection in standing crops.

Material and methods

The seeds of groundnut varieties/genotypes
will be collected from ARS, Niphad. The ISTA’s
standard blotter test as described by Neergaard
(1979) was used for detection of external seed
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borne mycoflora of Groundnut. ISTA's standard
agar plate method was used to detect internally
seedborne mycoflora associated with seeds of
the groundnut variety. (Neergard 1979). Kotchs
postulate was used for proving the
pathogenicity.

The effect of seed borne mycoflora of
Groundnut on seed germination and seedling
vigour index was studied by adopting the
procedure of rolled towel paper described by
ISTA (Anonymous, 1999). Total four hundred
seeds of groundnut variety were inoculated with
the individual pathogen by dipping the seeds in
concentrated spore suspension (106 cfu ml'1) for
12 hours. Then these inoculated seeds were
dried in shade for 12 hours (Agarwal and
Sinclair, 1993). On one towel paper, fifty seeds
were placed and rolled carefully in order to avoid
disturbances of seeds from their places. For each
pathogen, eight towel papers were used, each
with 50 seeds (for a total of 400 seeds). In a seed
germinator, the wrapped towel papers were
kept in a slanting position and incubated at 20-
25°C with a RH over 85%. (Anonymous,
1999). After seven days, a count of normal
seedlings was recorded. Germination was
estimated in percentages for normal seedlings
with full radical and plumule development. The
root and shoot length (cm) of randomly selected
ten normal seedlings from each towel paper
were measured with the use of scale and
seedling vigour index was calculated using
formula which was given by Abdul-Baki and
Anderson (1973).

SVI = [Mean root length (cm) + Mean shoot
length (cm)] x Seed Gemination (%)

The per cent reduction in seed germination
and seedling vigour index of seeds artificially
inoculated with the pathogens over control was
calculated. The data was statistically analysed
(Panse and Sukhatme, 1985).

The seed germination and seedling vigour
index was studied by adopting the procedure of
rolled towel paper described by ISTA
(Anonymous,1999)

The effect of fungicides and bioagents on
artificially inoculated seeds was evaluated using
the standard blotter test previously described.
Under aseptic conditions, the seeds of the
groundnut variety Mann were plated in
petriplates according to the treatments. Seeds
that had not been treated served as a control. In
each treatment, total 400 seeds were used. With
four replications, the experiment was performed
using a Completely Randomized Design (CRD).
For 7 seven days, the plates were incubated in
an incubation room at 20 += 2°C with an
alternating cycle of 12 hours darkness and 12
hours light. On the eighth day, the number of
seeds infected with mycoflora was observed
using a sterio-binocular microscope, the per cent
incidence of each mycoflora was recorded and
the results were analysed statistically. The
artificially  inoculated seeds treated with
fungicides, bioagents and botanicals were kept
for germination by using between paper method
as described earlier. Untreated seeds served as
control. Seed germination, root and shoot
length were recorded also seedling vigour index
was calculated. Using the between paper
method (Towel paper method), the seed
germination of groundnut seeds treated with
fungicides, bioagents and botanicals was studied.
In the laboratory, the experiment was conducted
in a Completely Randomized Design (CRD) with
four replication. The data recorded in per cent
to seed mycoflora and seed germination were
converted into arc sin values. The final data of
seed mycoflora, seed germination and seedling
vigour index was statistically analysed by
standard statistical method i.e., Analysis of
variance. The standard error (SE) for above
mentioned parameters were calculated and
compared the treatments, critical difference (CD)
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at 5 per cent level of significance was worked

(Panse and Sukhatme, 1985).

Result and discussion

Detection of Externally Seedborne
Muycoflora : The results showed that five fungi
namely, Fusarium oxysporum, Macrophomina
phaseolina, Penicillium sp., Aspergillus niger
and Aspergillus flavus were found externally.

The results of internally seedborne mycoflora
associated with groundnut seeds showed that
two seedborne mycoflora viz., F. oxysporum
and M. phaseolina were found internally
associated groundnut seeds. (Adithya et al.
2017)

Efficacy of fungicides, bioagents and
botanicals on incidence of seedborne
Fusarium oxysporum, Macrophomina
phaseolina, Penicillium sp., Aspergillus
niger and Aspergillus flavus (artificially
inoculated to seed) of groundnut

Among fungicides Tebuconazole 50% +
Tryfloxystrobin 25 % WG @ 0.1 % which
showed the higest reduction in the incidence of
found most effective against Aspergillus niger,
Aspergillus  flavus and Macrophomina
phaseolina was found to be the most effective
among all fungicides. Where as Carboxin 37.5%
+ Thiram 37.5% DS @ 0.3% which showed the
higest reduction in the incidence of and
Fusarium oxysporum and Penicillium spp. over
the inoculated control. Among bioagents Fungal
consortium @ 10 gm kg'! seed was found most
effective with the highest reduction in incidence
of Fusarium oxysporum, Macrophomina
phaseolina, Penicillium sp., Aspergillus niger
and Aspergillus flavus respectively The next
best bioagents were Fungal consortium @ 5 gm
kgl seed and Psudomonas flurosense +
Trichoderma harzianum @ 5 gm kgl seed.
(Bhovar et al., 2014)

Efficacy of fungicides and bioagents
on germination and seedling vigour index
of groundnut seeds artificially inoculated
with Fusarium oxysporum, Macropho-
mina phaseolina, Penicillium sp.,
Aspergillus niger and Aspergillus flavus
(artificially inoculated to seed) of
groundnut

Among fungicides Tebuconazole 50% +
Tryfloxystrobin 25% WG @ 0.1% was found the
most effective as it has shown maximum
increase in seed germination, Aspergillus niger,
Aspergillus  flavus and Macrophomina
phaseolina as well as increase in seedling vigour
index respectively over the inoculated control,
was found to be the most effective among all
fungicides. whereas Carboxin 37.5% + Thiram
37.5 % DS @ 0.3% which showed shown
maximum increase in seed germination of
Fusarium oxysporum as well as increase in
seedling vigour index over the inoculated control
and Penicillium spp as well as increase in
seedling vigour index over the control. Among
bioagents Fungal consortium @ 10 gm kg ! seed
was found the most effective as it has shown
maximum increase in seed germination of
Fusarium oxysporum, Macrophomina
phaseolina, Penicillium sp., Aspergillus niger
and Aspergillus flavus as well as increase in
seedling vigour index respectively. The next best
bioagents were Fungal consortium @ 5 gm kg'!
seed and Psudomonas flurosense +
Trichoderma harzianum @ 5 gm kgl seed.
(Bhosale et al., 2016)

Conclusions
Five seedborne fungi viz., Fusarium
oxysporum, Macrophomina phaseolina,

Penicillium spp., Aspergillus flavus and
Aspergillus niger were detected externally on
groundnut. Two internally seedborne fungi
namely F oxysporum and Macrophomina
phaseolina were observed associated with seeds
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of groundnut. All the isolated pathogens were
found pathogenic to seeds of groundnut
resulting into reduction in seed germination and
seedling vigour index. The seedborne mycoflora
viz., Aspergillus flavus, Aspergillus niger and
Fusarium oxysporum were found more
damaging. Among all the treatments of
fungicide, bioagents and botanicals fungicidal
seed treatments were found significantly
superior in reducing seedborne muycoflora,
increasing seed germination and seedling vigour
index. Among fungicides Tebuconazole 50 % +
Tryfloxystrobin 25% WG @ 0.1 % were found
most effective against Aspergillus niger,
Aspergillus  flavus and Macrophomina
phaseolina whereas Carboxin 37.5% + Thiram
37.5 % DS @ 0.3 % were found most effective
against Fusarium oxysporum and Penicillum
spp. Among all the bioagents seed treatment,
Fungal consortium @ 10 gm kg1 seed recorded
lowest seed mycoflora, highest increase in seed
germination and seedling vigour index in
artificially inoculated seed with all seedborne
Fusarium oxysporum, Macrophomina

phaseolina, Penicillium spp., Aspergillus
flavus and Aspergillus niger.
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