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Abstract

An experiment was conducted at Balindi Research Complex Farm of Bidhan Chandra Krishi
Viswavidyalaya, West Bengal during Rabi season of 2018-2019, to evaluate the impact of spot
application of Fipronil 5 % SC @ 1 ml per litre of water against the fall army worm in maize crop.
Fipronil 5% SC @ 1 ml per litre of water was applied in the maize field as spot application in three
different tillage along with different fertilizers regimes of five hybrid maize cultivars (PAC 741, ADV
759, ADV 757, PAC 751, ADV 9293). Among the tillage, zero tillage showed lowest population (0.04)
whereas in conventional tillage and reduced tillage the population density of the pest was almost the
same. Again, among the fertilizer’s residue doses, the treatment with 100% paddy straw residue + 75%
N. P. K and 50% paddy straw residue + 75% N. P. K showed significantly reduced pest population (0.02)
just 3" days after spraying. Among the five varieties ADV-757 performs the best across the tillage and
fertilizer regimes.
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Introduction

Maize (Zea mayz L.) popularly known as “Queen of cereals” occupied the third important
position after rice and wheat throughout the world with respect to production and productivity
[, In India, near about 9.09 Million hectare land is occupied under maize cultivation with the
production 24.26 million metric tons and productivity 2.56 metric tons per hectare %, In
India, Andhra Pradesh (20%), Karnataka (17%), Maharashtra (11%), Bihar (9%), Tamil Nadu
(8%), Madhya Pradesh (6%), Rajasthan (6%) and Uttar Pradesh (5%) are reported as the major
maize producing states . Among the lepidopteran insect pest profile of maize, fall army
worm is the most dangerous one which has the potentiality to cause economic yield loss if the
proper management strategy has not been taken 281, Fall army worm normally passes through
four biological stages viz. egg, six larval instars, pupa and adult 51, The larva is the directly
damaging stage of the pest which consumes the vegetative and reproductive plant part. The
pest becomes very active causing substantial loss of the crop during night while it remains
hidden within the whorl of plant during day. Due to their continuous persistency, damage
occurs in the cob and leaves, ears and tassels of the plant and makes the cob unsuitable for
consumption [0 121 81, The damage leads up to 70% yield loss [*°1. To curb the pest problem,
many insecticides having different mode of action has been taken into consideration globally.
In the present experiment, it has been emphasized on the spot application of insecticide only
on the infested plants observing the initial damage symptoms caused by the pest. The spot
application technique has been taken into our major consideration in this experiment with the
aim of complete destruction of invading pest population to disrupt the scope of the pest to be
the destructive pest population and to minimize the use of the pesticide for the safety of the
natural enemies and the ecosystem.

Materials and Methods
Location of Experimental field and season
The research was conducted at Balindi Research Complex Farm (Latitude 22°95" N and
Longitude 88°52" E, 10 m above mean sea level), Bidhan Chandra Krishi Viswavidyalaya,
Mohanpur, Nadia, West Bengal, India during Rabi season of 2018-2019.
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Field preparation

The entire field was divided into three tillage plots viz.
Conventional tillage (CT), Zero tillage (ZT) and Reduced
tillage (RT) depending on the tillage intensity. Conventional
tillage plots were prepared by giving theprimary tillage with a
tractor-drawn disc plough followed by two passes of rigid-
tyne cultivator and rotary tiller as secondary tillage to have an
excellent tilt and uniform seed-bed. The plots for the reduced
tillage were established after sequential tillage operations with
two passes of wide Tyne cultivator and two passes of offset
disc harrow.

Sowing of crop and fertilizer management

Five cultivar of Maize crop i.e. PAC 741, ADV 759, ADV
757, PAC 751, ADV 9293 were shown on27" November,
2018 with the seed rate 20 kg / ha and spacing 60 cm x 20 cm.
The fertilizer dose was given as per recommendation i.e.
160:80:80 NPK kg / ha. Seeding and fertilizer application was
done mechanically by multi-crop seed cum fertilizer drill
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having inclined plate metric mechanism for conventional
practiced and reduced tillage practiced and the similar seeding
machine attached with inverted “T’- type furrow opener was
used for zero tillage practice for maize cultivation.

Application of Insecticide and impact study

Fipronil (Regent) 5% SC, a phenyl pyrazole group of
insecticide was given @ 1 ml / lit. of water as spot application
at 30 days after crop sowing by using Knapsack sprayer.
Before application, pre-treatment count was taken (Larva /
plant) and post treatment count was taken after 1 day after
spraying, 3 days after spraying, 7 days after spraying and 10
days after spraying from five different varieties in three tillage
plots with five different nutrient-residue combinations.
Statistical analysis has been done by using SPSS version 20
by following split-split plot design where tillage in main plots,
nutrient-residue combinations in the sub plots and the
cultivars were allotted in the sub-sub plots.

Table 1: Field layout of the experiment (Given in a separate landscape sheet)
Experimental treatment details

Name of the crop Cultivar Tillage Nutreint-residue combination

PAC 741 0% paddy straw residue+ 100% N.P.K

ADV 759 100% paddy straw residue+ 50% N.P.K

ADV 757 100% paddy straw residue+ 75% N.P.K

PAC 751 | Conventional tillage (CT) | 50% paddy straw residue+ 100% N.P.K

ADV 9293 50% paddy straw residue+ 75% N.P.K

PAC 741 0% paddy straw residue+ 100% N.P.K

ADV 759 100% paddy straw residue+ 50% N.P.K

Maize (Zeamays L.) | ADV 757 100% paddy straw residue+ 75% N.P.K
PAC 751 Zero tillage (ZT) 50% paddy straw residue+ 100% N.P.K

ADV 9293 50% paddy straw residue+ 75% N.P.K

PAC 741 0% paddy straw residue+ 100% N.P.K

ADV 759 100% paddy straw residue+ 50% N.P.K

ADV 757 100% paddy straw residue+ 75% N.P.K

PAC 751 Reduced tillage (RT) 50% paddy straw residue+ 100% N.P.K

ADV 9293 50% paddy straw residue+ 75% N.P.K

Result and Discussions

Effect of Fipronil on Spodoptera furgiperda in different
tillage treatment

The data on pest population recorded during the experimental
period reveals that highest population of fall army worm was

noticed in reduced tillage (0.68) followed by conventional
tillage (0.64) and zero tillage (0.5) at pre-treatment condition.
At 1 day after treatment, maximum mean population was
observed in the reduced tillage (0.5) and the lowest population
was recorded in the conventional tillage (0.41) (Fig. 1).
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Fig 1: Graphical presentation of mean population of Spodoptera furgiperda in different tillage at different days after spraying

The real impact of spot application was noticed 3 days after
spraying and onwards. At 3 days after spraying zero tillage
resulted the lowest population (0.04) whereas in conventional

tillage and reduced tillage the population was very close to
each other. Thereafter no pest population was recorded from
the experimental plots (Table 2).
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Table 2: Mean population of fall army worm at different tillage at different days after spraying

Tillage Pre. Trt. Count 1 DAT 3 DAT 7 DAT 10 DAT
CT .6400 4133 .0933 0.0000 0.0000
y4) .5067 4667 .0400 0.0000 0.0000
RT .6800 .5067 .1333 0.0000 0.0000

MSE .003 .002 .005 .002 .002
SE(d) 0.01 0.01 0.01

CD(0.05) 0.02 0.02 NS
Mean 0.61 0.46 0.09

CV (%) 9.04 9.71 79.28

Effect of Fipronil on Spodoptera furgiperda in different
nutrient-residue combinations

In the present experiment, each tillage plot was subdivided
with five different nutrient-residue combinations. During pre-
treatment count, maximum pest infestation (0.71) was
recorded at 3" nutrient-residue combination i.e. 100% paddy
straw residue + 75% N.P.K which was followed by (0.68) in

2" nutrient-residue combination (100% paddy straw residue+
50% N.P.K), 0.62 in 4™ nutrient-residue combination (50%
paddy straw residue+ 100% N.P.K), 0.53 in 5" nutrient-
residue combination (50% paddy straw residue+ 75% N.P.K)
and 0.48 in 1% nutrient-residue combination (0% paddy straw
residue + 100% N.P.K) (Fig. 2).
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Fig 2: Graphical presentation of mean population of Spodoptera furgiperda in different nutrient-residue combinations at different days after
spraying

At one day after spray, lowest pest population (0.31) was
occurred in 50% paddy straw residue+ 75% N. P. K and
highest (0.53) was recorded from 100% paddy straw residue +
75% N.P.Kand 3™ days after spraying there was a
significantly reduction in pest population (0.02) in 100%

paddy straw residue + 75% N.P.K and 50% paddy straw
residue+ 75% N.P.K. At 7! and 10" days after spraying the
notorious pest was successfully controlled from the maize
field (Table. 3).

Table 3: Mean population of fall army worm at different nutrient-residue combinations at different days after spraying

N-R Combination Pre. Trt. Count 1 DAT 3 DAT 7 DAT 10 DAT
1st N-R .4889 .4889 .1556 0.0000 0.0000
2nd N-R .6889 4667 1333 0.0000 0.0000
3rd N-R 7111 .5333 .0222 0.0000 0.0000
4th N-R .6222 5111 111 0.0000 0.0000
5th N-R .5333 3111 .0222 0.0000 0.0000

MSE .005 .008 .004 .002 .002
SE(d) 0.014237 0.018446 0.013125
CD(0.05) 0.03 0.04 0.03
Mean 0.61 0.46 0.09
CV(%) 11.09 18.93 70.04

Effect of Fipronil on Spodoptera furgiperda in different
maize cultivars

Five different hybrid maize cultivars were taken for this
study. From the experimental study it was observed that
before insecticide application, cultivar ADV 757 showed
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superiority by harbouring less insect population (0.37) among
all others varieties. At 1% day after spraying, ADV 757
performed best showing very less population (0.13) and rest
varieties remaining susceptible to pest attack (Fig. 3).
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Fig 3: Graphical presentation of mean population of Spodoptera furgiperda in different maize cultivars at different days after spraying

Complete wipe out of pest population was occurred from the
var. ADV 757 at 3 days after spraying and spraying at

subsequent days was able to eliminate the entire populations
from the cultivars (Table. 4).

Table 4: Mean population of fall army worm at different cultivars at different days after spraying

Var. Pre. Trt. Count 1 DAT 3 DAT 7 DAT 10 DAT
PAC 741 .7556 5778 1111 0.0000 0.0000
ADV 759 7111 .5556 .0889 0.0000 0.0000
ADV 757 3778 1333 0.0000 0.0000 0.0000
PAC 751 5778 5111 1778 0.0000 0.0000

ADV 9293 6222 .5333 .0667 0.0000 0.0000

MSE 0.01 0.01 0.01

SE(d) 0.02 0.02 0.02
CD(0.05) 0.05 0.04 0.03

Mean 0.61 0.46 0.09

CV(%) 17.74 19.56 90.36

The fall army worm (Spodoptera furgiperda) was appeared as
a serious yield reducing pest of maize crop since last few
years throughout the globe. Sharabasappa et al. 11 reported
Fall army worm for the first time from Karnataka as invasive
pest from maize crop. Throughout the world, entomologists
are still fighting for the management of this notorious insect
pest. Colborn © and Crowe and Booty [l opined that
management can be achieved by the use of different types of
synthetic insecticides but according to the findings of Blanco
Bl and Hurska and Gould 2%, the pest in now appearing as
difficult to manage due to lacking of proper knowledge in the
time of application, method of application, using of suitable
insecticides. Farmers are wusing Actamiprid, Lamda
cyhalothrin, Emamectin benzoate, Cypermethrin as the
control measures against the fall army worm but Kuate et al.
(41 opined that among the tested chemicals Cypermethrin was
used profusely due to its promising knock down effect.
Considering the other findings, highest larval mortality more
than 90% in field condition was obtained by Spinosad by
Cruz et al. {1, Similarly like field experiment, some laboratory
study was done to show the insecticidal impact on the
mortality of fall army worm. Hardke et al. [*Y recommended
that new generation insecticides like Chlorantraniliprole,
Flubendiamide, and Spinetoram showed the best result than
widely used insecticides like Lamda cyhalothrin, Novaluron
in laboratory environment. Burtet et al. ™ conducted the
experiment to study the efficacy of different kinds of
insecticidal mixture on the fall army worm and they suggested
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that mixture of Spinetoram @ 12 g a.i/ ha, Methomyl +
Chlorantraniliprole @ 3225 + 25.60 g a.i/ha, Lamda-
cyhalothrin + Lufenuron @ 25 + 1575 g a.i/ha and
Chlorantraniliprole @ 15 g a.i/ha were recorded as the best
management options for curbing the fall army worm problem
in maize crop. Hardke et al. [*2 confirmed that application of
Chlorantraniliprole @ 0.1 kg a.i/ha and Novaluron @ 0.1 kg
a.i/lha was best effective against fall army worm. Considering
the perusal of available of literatures, the present study was
focussed on the use of spot application of Fipronil in maize
crop to avoid the primary invading pest population from the
field. From our experimental result it has been shown that,
spot application technique has successfully suppressed the
entire fall army population from the field, though Camilo et
al. B reported that in laboratory condition Fipronil was not
effective as field condition. Triboni et al. ¥ showed that seed
treatment by mixture of Fipronil + Pyraclostrobin +
Thiophanate methyl @ 200 ml per 100 kg of soybean seed
showed 60% efficacy in fall army worm management in
soybean crop. So far, various experiments had been carried
out emphasizing on the management aspect of fall army worm
by using different insecticides having diverse mode of action.
In the present experiment we have tried to manage this
notorious pest in a different way with the aim of suppression
of the pest problem, minimize the toxicity of insecticides on
natural enemies and to reduce the chance of toxic deposition
of pesticides in soil and environment.
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Table 5: Field Layout of the experimental design at Balindi Research Complex Farm of Bidhan Chandra Krishi Viswavidyalaya

Conventional tillage Zero tillage Reduced tillage
1'N-R [2"9N-R |3 N-R | 4" N-R | 5" N-R | 1t N-R | 2"d N-R | 3™ N-R | 4" N-R | 5" N-R | 1t N-R | 2" N-R | 3 N-R | 4" N-R | 5"" N-R
Comb. | Comb. | Comb. | Comb. | Comb. | Comb. | Comb. | Comb. | Comb. | Comb. | Comb. | Comb. | Comb. | Comb. | Comb.
PAC 741|PAC 741|PAC 741|PAC 741|PAC 741|PAC 741|PAC 741|PAC 741|PAC 741|PAC 741PAC 741|PAC 741|PAC 741|PAC 741|PAC 741
ADV | ADV | ADV | ADV | ADV | ADV | ADV | ADV | ADV | ADV | ADV | ADV | ADV | ADV | ADV
759 759 759 759 759 759 759 759 759 759 759 759 759 759 759
ADV | ADV | ADV | ADV | ADV | ADV | ADV | ADV | ADV | ADV | ADV | ADV | ADV | ADV | ADV
757 757 757 757 757 757 757 757 757 757 757 757 757 757 757
PAC 751|PAC 751|PAC 751|PAC 751|PAC 751|PAC 751|PAC 751|PAC 751|PAC 751|PAC 751|PAC 751|PAC 751|PAC 751|PAC 751|PAC 751
ADV | ADV | ADV | ADV | ADV | ADV | ADV | ADV | ADV | ADV | ADV | ADV | ADV | ADV | ADV
9293 9293 9293 9293 9293 9293 9293 9293 9293 9293 9293 9293 9293 9293 9293
N
W+ I *» E
5
Conclusion failure to translate science into policy: Endocrinological

The experiment was conducted to evaluate the impact of spot
application of Fipronil @ 1 ml per litre of water against the
fall army worm in maize crop. It has been found that spot
application showed excellent result in suppressing the pest
population in all the maize cultivars. It can be concluded from
the present experiment that implication of spot application
against the fall army worm will be better option for its
management considering the long term aspect.
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