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ABSTRACT

A field experiment was carried out to know the effect of fungicides on spore
germination inhibition. Early and late leaf spot are major foliar diseases of groundnut.
Selection of fungicide based on spore germination inhibition after application of fungicides in
field condition was one of best way of disease management. The seven fungicidal treatments
viz., mancozeb 75% WP (0.2%), carbendazim 50% WP (0.025%), pyraclostrobin 20% WG
(0.05%), hexaconazole 5% SC (0.005%), carbendazim 12% + mancozeb 63% WP (0.15%),
azoxystrobin 11% + tebuconazole 18.3 % SC (0.015%), zineb 68% + hexaconazole 4% WP
(0.15%) were applied in field condition. The spore germination inhibition in vitro was carried
out after two days of first spraying for early leaf spot and after two days of second spraying for
late leaf spot in field. Maximum spore germination inhibition Cercospora arachidicola (83.25
%) and Phaeoisariopsis pesonata (81.17 %) were recorded in plot treated with carbendazim 12
% + mancozeb 63% WP (0.15%) closely followed by plot treated with hexaconazole 5% SC
(0.005%).
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INTRODUCTION

Groundnut (Arachis hypogaea L.) is
an important food legume and oilseed crop.
Total area under groundnut cultivation in
India is 41.52 lakh ha which account for
total production of 70.77 lakh tones with
productivity of 1704 kg/ha. Among the
major groundnut growing states, Gujarat
alone accounted for 39.1 per cent of the
national acreage. Groundnut was grown
nearly about 16.25 lakh hectares with 30.54
lakh tones production and productivity of
1,879 kg/ha (Anon., 2018). Productivity of
groundnut was far low because the biotic

and abiotic stresses limits production during
the rainy season (Smith et al., 1992). Large
numbers of biotic stresses lower down the
yield. More than 50 diseases have been
reported in groundnut. Among them, the two
leaf spots together are popularly known as
“Tikka” disease in India caused significant
effect on production. Both early and late leaf
spot are commonly present wherever
groundnut is grown. However, the incidence
and severity of each disease varies between
locality and seasons. Problems related to
leaf spot diseases cause nearly complete
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defoliation and yield losses of up to 50 per
cent or more (Gibbons, 1980).

Management of early and late leaf
spot by proper use of fungicide is necessary
(Bhaskar, 2006). Germination is the initial
stage in the development of a fungus
mycelium from its spore. So, spore
germination on host is one of most
important stage of disease progress
(Alderman and Beute, 1986). The field
efficacy of fungicides on spore germination
consideree—as most suitable strategy for
management.

MATERIALS AND METHODS

A field experiment was carried out to
know the effect of fungicides on spore
germination inhibition at Department of
Plant Pathology, College of Agriculture,
Junagadh Agricultural University, Junagadh
during Kharif 2017. Groundnut variety GG-
20 was sown in 5.0 x 3.0 m gross and 4.0 x
1.8 m net plot size with 60 x 10 cm spacing
on June 29, 2017. Fungicide evaluation was
carried out with eight treatments viz.,
mancozeb 75% WP (0.2%), carbendazim
50% WP (0.025%), pyraclostrobin 20% WG
(0.05%), hexaconazole 5% SC (0.005%),
carbendazim 12% + mancozeb 63% WP
(0.15%), azoxystrobin 11% + tebuconazole
183 % SC (0.015%), zineb 68% +
hexaconazole 4% WP (0.15%) and control.
The experiment was conducted in
randomized block design with three
replications. The sprays were carried out at
two times, first after early leaf spot initiation
and second after appearance of late leaf spot
infection.

The spore germination inhibition in
vitro was carried out after two days of first
spraying for early leaf spot and after two
days of second spraying for late leaf spot in
field. Spores were collected from each
treatments and control in distill sterilized
water from disease infected leaves using
sterilized brush. Spore suspension was
prepare in distill water to check spore

germination inhibition. One drop of spore
suspension from each treatment was put on
cavity slide with three repetitions and
observed under light microscope with 40x
objective lens. Same methodology was used
for spore germination inhibition by Khunt
(2016).Observations were recorded and per
cent inhibition of spore germination worked
out as per the formula given by Vincent
(1947).

C-T
I = x 100

C
Where,

| = Per cent inhibition

C = Number of germinated spores in

control.

T = Number of germinated spores in

treatment
RESULTS AND DISCUSSION

The first event in the formation of a
new fungus colony is the germination of a
spore. The infection in plant by a parasitic
fungus and the resulting production of
disease is initiated in most instances by a
spore germinating within or near the
potential host plant and experiment was
conducted for checking efficacy of various
fungicides on spore germination inhibition
in vitro after two days of spraying fungicide
in field.

The results (Table 1, Plate 1 and
Figure 1) revealed that different fungicide
have different ability to inhibit spore
germination in field condition. In early leaf
spot, effect of fungicides on spore
germination inhibition ranged from 31.17
(pyraclostrobin) to 83.25 (carbendazim +
mancozeb) per cent. Spore germination
inhibition was significantly higher (83.25 %)
in carbendazim + mancozeb (0.15%) closely
followed (at par) by hexaconazole (0.005%)
with 78.95 per cent spore germination
inhibition. Mancozeb (0.2%), carbendazim
(0.025%) and azoxystrobin + tebuconazole
(0.15%) were found moderately effective
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with 44.73, 42.84 and 41.90 per cent spore
germination inhibition, respectively and
were statistically at par. The least effective
treatments were zineb + hexaconazole
(0.15%) and pyraclostrobin (0.15%), which
gave 35.00 and 31.17 per cent spore
germination inhibition of spore of C.
arachidicola.

In case of late leaf spot, spore
germination inhibition was recorded two
days after second spraying of fungicides,
which was sprayed after the late leaf spot
appearance. Spore germination inhibition
ranged from 30.57 (pyraclostrobin) to 81.17
(carbendazim + mancozeb) per cent.
Significantly  the maximum  spore
germination inhibition  (81.17%) was
recorded in treatment carbendazim +
mancozeb (0.15%), which was at par with
hexaconazole (0.005%) with 78.89 per cent
spore germination inhibition. Mancozeb
(0.2%) and azoxystrobin + tebuconazole
(0.015%) were moderately effective in per
cent spore germination inhibition with 43.77
and 42.36 per cent inhibition, respectively
and also remained statically at par.
Carbendazim 50% WP (0.025%) 38.77%
gave spore germination inhibition which
was remained significantly higher than
control. Zineb 68% + hexaconazole 4% WP
(0.15 %) and pyraclostrobin 2% WG (0.015
%) were inferior in spore germination
inhibition of P. personasta with 33.64 and
30.57 per cent, respectively (Table 1, Plate 1
and Figure 1).

Similar experiment was conducted
by Kalaskar et al. (2013) on Puccinia
arachidis of groundnut and recorded
maximum inhibition  of  uredospore
germination with treatment of difenconazole
@ 0.1% (100%) followed by propiconazole
@ 0.1% (95.2%) and hexaconazole @ 0.1%
(90.74%). According to Librinos and Nutter
(1993) recorded that chlorothalonil (1.25 kg
a.i /ha) and tebuconazole (0.42 kg a. i. /ha)
reduced spore germination up to 60 to 97 per

cent, respectively of C. personatumin in
groundnut.
CONCLUSION
From the above study, it can be
concluded that spore germination is one of
most important phenomenon of pathogen
survival and  disease  development.
Maximum spore germination inhibition was
recorded in treatment carbendazim 12 % +
mancozeb 63% (0.15%) closely followed by
hexaconazol (0.005%) in both early and late
leaf spot of groundnut. So these both
fungicides are suitable for early and late leaf
spot management.
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Table 1: Efficacy of fungicides on C. arachidicola and P. personata spore germination
inhibition after first and second spray in field

Concentration Early® Late®
No. Treatments
(%) Leaf Spot Leaf Spot
T, | Mancozeb 75% WP 0.20 41.97 (44.73)" 41.05 (43.77)
T, | Carbendazim 50% WP 0.025 40.88 (42.84) 38.50 (38.77)
T3 | Pyraclostrobin 20% WG 0.05 33.92 (31.17) 33.57 (30.57)
T, | Hexaconazole 5% SC 0.005 62.71 (78.95) 62.65 (78.89)
Ts | Carbendazim 12% + 0.15 65.93 (83.25) 64.29 (81.17)
Mancozeb 63% WP
Tes | Azoxystrobin 11% + 0.015 40.32 (41.90) 40.60 (42.36)
Tebuconazole 18.3 % SC
T; | Zineb 68% + 0.15 36.27 (35.00) 35.44 (33.64)
Hexaconazole 4% WP
Ts | Control -
SEm+ 1.19 0.83
CD at 5% 3.60 2.54
CV % 4.48 3.22

@Mean of three replications

*Numerals in parenthesis are arcsine re-transformed value
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Plate 1: Spore germination of C. arachidicola and P. personatacausing
leaf spot in groundnut
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Fig. 1: Per cent spore germination inhibition of C. arachidicola and P. personatacausing

leaf spot in groundnut
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