Population dynamics of defoliator pests of(Arachis hypogea L.) in different staggered
sowings

ABSTRACT

The present study was conducted to assess the incidence of defoliator pests of groundnut in three
different staggered sowings. The experiment was laid with three treatments and seven
replications which was carried out at RARS (Regional Agricultural Research Station), Palem,
Nagarkurnool district, Telangana statewhich is having hot and dry climate.The data has been
correlated with various weather parameters, includingMaximum temperature, Maximum
temperature, RH-1 and RH-11. The variety K-6 was grown in three staggered sowings (D1: 1st
Oct; D2: 15th Oct; D3: 1st Nov). There was a less population of leaf miner during D1 the
correlation studies revealed that tobacco caterpillar showed a non-significant negative correlation
with the Tmax °C (r=-0.233) and a significant positive correlation with Tmin °C (r= 0.370) and
RH-1I (r=0.640). whereas gram caterpillar showed a positive significant correlation to Tmax (r=
0.256) and Tmin (r= 0.097) and a negative significant correlation towards RH- I (r=-0.186) and
RH-1I (r=-0.501).
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1. INTRODUCTION

Groundnut (Arachis hypogea L.), an annual legume crop, is a member of the Leguminosae or
Fabaceae family of legumes. Like other legumes, it has symbiotic nitrogen-fixing nodules in its
roots. Additionally, it is a common oilseed crop in India and other tropical and subtropical
countriesKandakooret al.[11].The major groundnut-producing countries are China, India,
Nigeria, USA, Taiwan, Indonesia, Ghana, Argentina and Brazil. China is the world's largest
producer of groundnut, followed by India (6.70 M t). In India, approximately 4.76 | ha were
planted in 2021, with Karnataka leading the way with 1.32 | ha, followed by Telangana with 1.32
I ha (0.87 lakh ha) www. Agricoop.gov.in [3]. Insect pests play an important role in reducing the
yield and productivity of groundnut crop where 52 species of insects affect the groundnut
crop.Singh et al.[20].The altered climatic circumstances enhance thrips and defoliator activity,
which peaks during the flowering and pod-formation stagesNaresh et al.[15] and results in
significant crop losses of 24 to 92%, 16 to 42%, 17 to 40%, and 9 to 22%, respectively Amin,
[2]. The larval stage of Spodoptera lituraDevaki et al. [7] is the only damaging stage, which at
first aggressively scrapes the leaf tissue, feeds in a cluster, and quickly skeletonizes the leaves.
The larvae of Helicoverpaarmigerafeed on foliage, flowers and leaf buds and make symmetrical
holes or cuttings on the leavesBajia et al. [S]Farmers are continuously spraying a few chemicals
with high doses which may lead to resistance. The population dynamics and yield losses of pests
are significantly influenced by weather parameters Naresh et al. [16]. So, the present study was
formulated to know the incidence of defoliator pests at different dates of sowings. And also, the
study emphasizes the incidence of different weather parameters on the pest population.



2. MATERIALS AND METHODS

The present work was carried out at Regional Agricultural Research Station Palem,
Nagarkurnool district, Telangana state during Rabi, 2021-22. The experimental site is situated at
16 °© 51° N Latitude and 78 © 25’ E Longitude and 478m of average altitude above the mean sea
level. Where the experiment was laid in a 5 x 5 m?® patch with three treatments and seven
replications in the design of Randomized Block Design (RBD). The experiment was laid with the
K-6 groundnut variety in three staggered sowings (D1: 1.10.2021, D2: 15.10.2021, and D3:
1.11.2021) at every 15 days interval with a spacing of 22.5 cm row to row and 10 cm plant to
plant. Regular hand weeding was done to keep the crop free of weeds.

The weekly meteorological data on temperature maximum (Tmax °C), temperature
minimum (Tmin °C), relative humidity morning (RH- I1%), and evening relative humidity (RH-
II%) during the respective Standard Meteorological Weeks (SMW) were recorded from a
meteorological observatory farm, RARS, Palem during rabi, 2021-22.

3. RESULTS AND DISCUSSION

Tobacco caterpillarSpodoptera litura

The population dynamics on the incidence of S. litura revealed that the per cent damage
by S. litura in D1was started during the 42" SMW with 0.5% infestation and it continued up to
515 SMW with 0.2% (Fig 2). There was a peak increase in the population during the 48" SMW
with 11.2% damage where in the temperature maximum was 28.9°C, the temperature minimum
was 18.7°C, morning relative humidity was 92.3%, and evening relative humidity was 92.7%,
respectively. Then the infestation slowly started to decline at 51 SMW with a 0.2% per cent
infestation.In case of D2, the populationstarted at the 45" SMW with an infestation of 2.1% and
it continued up to the 2" SMW. The highest infestation (42.6%) was noticed during the 50"
SMW where the temperature maximum, temperature minimum, morning relative humidity, and
evening relative humidity were found to be 29.7°C, 17.3°C, 82.4%, and 65.3%, respectively.
And then it started decline from 2" SMW with an infestation of 0.4%.S. litura in D3 was
initially appeared during the 48" SMW with a 2.1% infestation and lasted until the 3 SMW and
it continuously increased and reached the peak of 21.2% infestation at the 51 SMW where the
temperature maximum was 29.3°C, temperature minimum was 17.3°C, morning relative
humidity was 80.7%, and evening relative humidity was 62.0%, respectively. However, in the 3™
SMW it began to fall with a 0.2% damage (Table 1).

Yadav et al.[21] found that the population of S. litura population on groundnut started
from the 36™ SMW with 0.27 larvae/plant and it reached a maximum during the 41 SMW with
1.07 larvae/plant. According to Ahir et al.[1] the incidence of S. litura on groundnut reached a
peak during the 40™ and 41% SMW with a population of 1.20 and 1.40 larvae/plant,
respectively.Arpit et al.[4] observed the incidence of tobacco caterpillar from the first week of
the august 33 SMW and it continued up to the October last week 44™ SMW on
groundnut.Kumar et al.[12] observed the maximum incidence of S. litura during the second
fortnight of October on soybean.Pazhanisamy et al.[18] who reported that the incidence of
S.litura was noticed from 36" SMW and achieved a peak during the 41% SMW with a population
of 4.54 larvae per meter row and noticed 68.4 % per cent damage to the leaflets followed by 42™
SMW 50.2 % and 40" SMW 49.5 % during 2010. The maximum larval population occurred



during the 40" SMW with 5.92 larvae/mrl 72.5% infestation of leaflets followed by 41°% (60.4%)
and 39™ SMW (54.50%) in 2011 kharif on groundnut. According to Monobrullah et al.[13] the
population of S. litura has noticed from 25" SMW with 3.5 larvae/plant and it increased
tremendously to 4.3 larvae/plant during the 43 SMW on tomato.

The correlation studies revealed during D1 that the S. litura larval population showed a non-
significant negative correlation with the Tmax °C (r= -0.233) and a significant positive
correlation with Tmin °C (r= 0.370) and RH-II (r=0.640). While a non-significant positive
correlation was occurred with RH- 1 (r= 0.572). Whereas in D2 there was a non-significant
positive correlation between RH-1 (r= 0.245) and RH-II (r=0.376) and a non-significant
negative correlation at Tmin °C (r=-0.053) and Tmax °C (r= - 0.323). Similarly, the D3 crop
showed a negative non-significant correlation with Tmax °C (r= -0.461) and RH-1I (r=-0.430)
and a negative significant correlation with RH- I (r=-0.533) and Tmin °C (r=-0.553) (Table 2).

Nadaf and Kulkarni [14] observed that there was a positive and significant correlation of S. litura
with the temperature minimum. According to Pazhanisamyet al.[18] reported that there was a
negative correlation between the temperature maximum during the kharif 2010 and 2011 on S.
litura of groundnut.Harsihet al.[8] found that a positive association between S. litura population
and the relative humidity on groundnut.

The data on regression analysis (Table 3) resulted that In the D1 sown crop, the results
revealed the weather parameters shown an influence of 44.7 per cent (R* =44.7) on the S. litura
population. At D2 75.1 per cent (R? = 75.1) influence of temperature maximum, and morning,
evening relative humidity was observed. While there was a 58.7 per cent (R® =58.7%) influence
of weather parameters on the incidence was noticed in D3 sown crop. Our results are more are
less in line with the findings of Pazhanisamyet al.[18] who reported that there was an influence
of 71.7 per cent (R*=71.7%) of weather parameters on incidence of S. litura.

Table: 1 Seasonal incidence of S. litura in relation to the weather parameters

- S .
MW Temperature(°C) Hsﬁ]l?;;;/; % Yo Damage by S. litura
Tmax Tmin |RH-1 RH-1I D1 D2 D3
42 32.0 21.0 91.1 90.0 0.5 00 00
43 31.6 19.2 87.9 60.4 1.2 00 00
44 31.2 20.2 85.1 48.0 2.0 00 00
45 29.8 19.6 87.6 69.7 3.2 2.1 00
46 29.1 19.1 84.1 69.4 9.1 6.7 00
47 29.1 18.1 85.4 84.4 9.2 22.5 00
48 28.9 18.7 92.3 92.7 11.2 28.5 2.1
49 29.7 18.2 87.6 79.9 8.5 39.2 5.2
50 29.7 17.3 824 65.3 2.2 42.6 6.7
51 29.3 17.3 80.7 62.0 0.2 23.1 21.2
52 28.2 15.0 69.0 42.3 00 11.4 20.2
1 29.1 15.1 66.1 30.9 00 4.1 10.4
2 29.4 15.5 75.9 52.7 00 0.4 3.2
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SMW-StandardMeteorologicalWeek, Tmax- Temperature maximum, Tmin- Temperature minimum, RH-

I - Morning relative humidity morning, RH- II - Evening relative humidity

Table: 2 Correlation coefficient of S. litura in relation to the weather parameters

Dates of sowing | Tmax(°C) Tmin(°C) RH- I % RH-11%
D1 -0.233"° 0.370* 0.572M 0.640*
D2 -0.323"° -0.053"° 0.245M° 0.376"°
D3 -0.461M° -0.553* -0.533"° -0.430M°

*Significantat5%level
**Significantat1%level
NS- Non significant

Table: 3 Multiple regression equation of S. litura in relation to the weather parameters

Different dates Regressionequation 2
ofsowings Y q R

D1 Y= 59.25+(-3.436) Tmax + (0.8394) Tmin + (0.3790) RH- | 44.7
+(0.0185)RH-II

D2 Y=7.603+(-4.865) Tmax+(-7.235) Tmin+(2.438)RH-1+(- 75.1
0.0266)RH-11

x Y= 33.74 + (-1.7492) Tmax + (-0.8314) Tmin + (-0.0658)RH- | >0/
|+(0.1088)RH-II

Y: incidence of S. litura, Tmax: Temperature maximum, Tmin: Temperature minimum, RH- 1 :
Morning relative humidity morning, RH-1I : Evening relative humidity.
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Fig: 1. Incidence of tobaco caterpillarin relation to weather parameters at different dates of sowings




Gram caterpillarHelicoverpaarmigera

The first appearance of the H. armigeraoccurred during the 43" SMW, with an average
number of 0.2 larvae/plant, and continued until the 52™ SMW during D1 (Fig 2). Then it
gradually increased to a maximum of 1.8 larvae/plant at the 47" SMW where the highest
temperature was 29.1°C, the temperature minimum was 18.1°C, and the morning relative
humidity was found to be 85.4% and in the evening was 84.4%, respectively. However, during
the 52" SMW the infestation was gradually reduced to 0.2 larvae/plant.In D2, the population of
H. armigera was initially noticed at the 46™ SMW with an average of 1.3 larvae/plant, Then it
gradually increased and reached the peak on the 49™ SMW with 2.9 larvae/plant where the
temperature maximum of 29.7°C, temperature minimum of 18.2°C, and morning relative
humidity of 87.6% and 79.9% in the evening. Furthermore, at the 3" SMW, just 0.2 larvae/plants
were detected, indicating a reduction.H. armigera was observed in the 50" SMW with a 1.1
larvae/plant and the infestation lasted until the 2" SMW during D3. And then, it started to
increase and reached a maximum during the 52" SMW with (2.2 larvae/plant) where the
temperature maximum was 28.2°C, the temperature minimum was 15°C, morning relative
humidity 69% and evening 42.3% and then it started to decline at 2" SMW with 0.2
larvae/plant(Table 4).

The results are in line with our current work Pawar et al.[17] who found that the H.
armigera was more during the 44™ and 45™ SMW with 0.35 larvae/plant and it continued up to
the 1% SMW with 0.15 larvae/plant. Sardar et al. [19] found the incidence of H. armigera was
observed at 47" SMW with 0.14 larvae/plant on desi chickpea and 0.56 larvae/plant on Kabuli
chickpea varieties.Chatar et al. [6] reported that the larval population of H. armigera reached a
maximum during the 47" to 50" SMW on chickpea.

The correlation analysis in D1 revealed that the pest showed a positive significant
correlation to Tmax (r= 0.256) and Tmin (r= 0.097) and a negative significant correlation
towards RH- I (r= -0.186) and RH-II (r=-0.501). And in case of D2, the pest build-up was
negatively non-significant towards the Tmax (r= -0.464) and Tmin (r= -0.090), and a positive
non-significant correlation towards the relative RH-1 (r= 0.179) and RH-II (r= 0.389).
However, in D3, the pest showed a negative significant correlation with the RH- 1 (r=- 0.626)
and RH-1I (r=-0.528) and Tmax. And a negative, non-significant correlation with Tmax with r=-
0.452(Table 5).The present findings are in line with Gadhiya et al.[8] reported that the pest
showed a positive response to mean temperature and significant negative correlation with
relative humidity. Harish et al.[9] found that the incidence of H. armigera was significantly
positively correlated to the temperature maximum.

The population of H. armigera in the D1 crop with 42.6 per cent (R? =42.6). In D2 sown
crop, there was a positive association with all the weather parameters except the temperature
maximum with the influence of 68 per cent (R?= 68%). While the D3 had a negative association
to temperature maximum and evening relative humidity and a positive association to temperature
minimum and morning relative humidity. There was an influence of 45.3 per cent (R* =45.3)
with weather parameters(Table 6).



Table: 4 Seasonal incidence of H. armigerain relation to weather parameters

SMW Temperature(°C) HuRr:ilgitti;//(e%) H.armigeralarvae/plant

Tmax Tmin RH- I RH-II D1 D2 D3
42 320 21.0 91.1 90.0 00 00 00
43 31.6 19.2 87.9 60.4 0.2 00 00
44 31.2 20.2 85.1 48 0.5 00 00
45 29.8 19.6 87.6 69.7 0.2 00 00
46 29.1 19.1 84.1 69.4 1.1 1.3 00
47 29.1 18.1 85.4 84.4 1.8 1.7 00
48 28.9 18.7 92.3 92.7 1.0 2.0 00
49 29.7 18.2 87.6 79.9 0.7 2.9 00
50 29.7 17.3 82.4 65.3 0.4 15 11
51 29.3 17.3 80.7 62.0 0.4 1.0 1.4
52 28.2 15.0 69.0 42.3 0.2 1.0 2.2
1 29.1 15.1 66.1 30.9 00 0.7 1.0
2 29.4 15.5 75.9 52.7 00 0.4 0.2
3 29.5 16.8 76.4 70.9 00 0.2 00
4 29.2 16.3 77.3 55.3 00 00 00

SMW-StandardMeteorologicalWeek, Tmax- Temperature maximum, Tmin- Temperature minimum, RH-
I - Morning relative humidity morning, RH-II - Eveningrelative humidity

Table: 5 Correlation coefficient of H. armigera in relation to the weather parameters

Dates of sowing

Tmax(°C) Tmin(°C) RH-T % RH-1I %
D1 0.256* 0.097* 0.186* 0.501*
D2 -0.464N -0.000™ 0.179NS 0.389™
D3 -0.452N -0.596* 0.626* 0.528*

*Significantat5%level
**Significantat1%level
NS- Non significant




Table: 6Multiple regression equation of H. armigera in relation to the weather parameters

Different dates

. _ ,
ofsowings Regressionequation R
D1 Y=8.209+(0.4287) Tmax-+(0.1608) Tmin+(0.0252)RH- 1 +(0.5225)RH- | 42
1l
D2 Y=11.527+(-0.4884) Tmax+(0.2342) Tmin+(0.0962)RH- 68.0
I +(0.06673)RH- II
o3 Y=7.6423+(-0.1452) Tmax+(0.2448) Tmin+(0.0232)RH- T +(- 5.2

0.9240)RH-II

Y: incidence of H. armigera, Tmax: Temperature maximum, Tmin: Temperature minimum, RH-
I : Morning relative humidity morning, RH- I : Evening relative humidity evening.
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Fig: 2. Incidence of gram caterpillarin relation to weather parameters at different dates of sowings




4. CONCLUSION:

The study highlights the advantage of early sowing of the groundnut crop in the first week of
October where the incidence of S. litura started in 42" SMW and it lasted up to 1% week with a
peak incidence of 11.2% when compared to other late sowings. On the other hand, the
occurrence of H. armigera was first reported at the 42nd SMW and persisted until the 52nd

SMW,

with an average of 1.8/plant larvae. Thus, this aids in the scheduling of groundnut crop

defoliator pest management techniques.

References

1.

w

10.

11.

12.

Ahir KC, Arti S, Rana BS and Dangi NL. Population dynamics of sucking pest in relation
to weather parameters in groundnut (Arachis hypogaea L.). Journal of Entomology and
Zoological studies.2017;5(2): 960-963.

Amin PW. Insect Pests of groundnut in India and their management. Plant protection in
field crops: lead papers of the National Seminar on Plant Protection in Field crop, 29-31
January 1986, CPPTI, Hyderabad. 1987

Area, Production, Productivity of groundnut, www.agricoop.gov.in.

Arpit KM, Archana K, Awasthi AK, Chaure NK. and Shukla RK. 2021. Seasonal
incidence of tobacco caterpillar (Spodoptera litura Fab.) on groundnut (Arachis hypogea
L.) and it’s correlation with different abiotic factors. Journal of Pharmacognosy and
Phytochemistry. 2021;10(2): 1456-1459.

Bajia R, Singh DS, Bairwa B, & Padwal K. 2017. Major insect pests of groundnut
(Arachis hypogaea L.), Nature of damage and their ecofriendly management.

Chatar, V.P., Raghvani, K.L., Joshi, M.D., Ghadge, S.M. Deshmukh, S.G., Dalave, S.K.
and Joshi, M.D. 2010. Conducted investigation on population dynamics of H. armigera
on chickpea. Journal of Plant Protection. 3(1): 65-67.

Devaki K, Prathima V, Murlikrishna T, Ramakrishna Rao A, VenkateshwarluU. and
Suma K. Impact of weather factors on the incidence of leaf miner, Aproaremamodicella
Deventer on kharif groundnut in chitoor district of Andhra Pradesh. Journal of
Agrometeorology. 2013;15(2): 212-216.

Gadhiya HA, BoradPK. and Bhut JB. Effectiveness of synthetic insecticides against
Helicoverpaarmigera (Hubner) and Spodoptera litura (Fabricius) infesting groundnut.
The bioscan. 2014;9(1): 23-26.

Harish G, Nataraja MV, Jasrotia P, HolajjerP, SavaliyaSD. and Gejera M. 2015. Impact
of weather on the occurrence pattern of insects pests on groundnut. Legume
Research.2015;38(4): 524-535.

Harish KN. Seasonal incidence of insects pests and their biocontrol agents on soybean.
Journal of Agriculture and Veterinary Science. 2013; 2: 7-11.

Kandkoor SB, Khan HK, Gowda GB, Chakravarthy AK, Kumar CT. and Venkataravana
P. The incidence and abundance of sucking insect pests on groundnut. Current Biotica.
2012;6(3): 342-348.

Kumar V, Manglik VP, Battacharya AK. Estimation of population of some insect pests of
soybean. Journal of Insect Science.1998;11(1): 14-18.



http://www.agricoop.gov.in/

13.

14.

15.

16.

17.

18.

19.

20.

21.

Monobrullah, M.D., Poonam, B., Uma Shankar, Gupta, R.K., Srivastava. K. and Hafeez,
A. 2007. Trap catches and seasonal incidence of Spodoptera litura on cauliflower and
tomato. Annals of Plant Protection Sciences. 15(1):73-76.

Nadaf AM. and Kulkarni. KA. 2006. Seasonal Incidence of the fruit borers,
Helicoverpaarmigera (Hubner) and Spodoptera litura Fabricius on chilli in Dharwad.
KarnatakaJournal of Agricultural Sciences. 2006;19(3):549-552.

Naresh T, Ramakrishna Rao A, Murali Krishna T, Devaki K, KhayumAhammed, S. and
Sumathi, P. Seasonal incidence and effect of abiotic factors on population dynamics of
thrips on groundnut (Arachis hypogaea L.) during rabi season. Journal of
Pharmacognosy and Phytochemistry. 2018;7(2): 1600-1604.

Naresh T, Ramakrishna Rao A, Murali Krishna T, Devaki, K,KhayumAhammed S. and
Sumathi P. 2017. Seasonal incidence of leaf miner Aproaeremamodicellaon groundnut
(Arachis hypogaea L.) during rabi season. Journal of Entomology and Zoology
Studies.2017;5(6): 92-96.

Pawar UA, Mahale AS. and Ambhure KG. Seasonal incidence of gram pod borer,
Helicoverpaarmigera (Hub.) and natural enemies in Pigeonpea. Green
Farming.2015;6(1): 140-143.

Pazhanisamy, M, Senthilkumar M. and Sathyaseelan V. 2019. Seasonal incidence of leaf-
eating caterpillar, Spodoptera litura (Fabricius) in groundnut ecosystem During kharif
season. Plant Archives. 2019;19(2). 3351-3354.

Sardar SR, Bantewad SD. and Jayewar NE. Seasonal incidence of
Helicoverpaarmigerainfluence by Desi and Kabuli Genotype of Chickpea.International
Journal of Current Microbiology and Applied Sciences. 2018;6: 536-541.

SinghTVK, Singh KM. and Singh RN. 1990. Groundnut pest complex: III. Incidence of
insect pests in relation to agro-climatic conditions as determined by graphical super
imposition technique. Indian Journal of Entomology. 1990;52(4): 686-692.

Yadav MK. and Borad PK. Bio-efficacy of different insecticides against sucking pest of
summer groundnut. Indian Journal of Applied Entomology. 2012;26(1): 36-40.



