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ABSTRACT 
 

Castor (Ricinus communis L.) is an important oilseed crop of dry land area with huge industrial 
importance. However, biotic stresses are becoming major bottleneck in yield improvement. In view 
of change in insect pest status in current agricultural scenario and fluctuations in climatic conditions 
will influence the incidence and severity of insect pests. Keeping in this point of view studies on pest 
population in relation to the weather parameters was carried out to assess the population 
fluctuations of insect pests of castor during kharif, 2020 at Regional Agricultural Research Station, 
Palem and relationship between pests and weather parameters. Which revealed that leafhoppers 
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have shown positive significant association with maximum temperature (r=0.48) and negative 
significant with minimum temperature (r=-0.59), evening relative humidity (r=-0.56). and rainfall (r=-
0.60). Thrips has negative significant association with rainfall (r=-0.65). Semilooper has a positive 
correlation with maximum temperature (r=0.17). Spodoptera litura exhibits positive significant 
relationship with maximum temperature (r=0.24), Percent capsule damage by capsule borer had a 
negative significant relation with maximum temperature (r=-0.49) and minimum temperature (r=-
0.55). 
 

 
Keywords: Pests; castor; weather parameters; correlation coefficients; population dynamics; 

Southern Telangana. 
 

1. INTRODUCTION 
 
“Castor (Ricinus communis L.) is an important 
non-edible oilseed crop of the spurge 
(Euphorbiaceae) family and is believed to have 
originated in Abyssinia” [1]. “Mainly grown in arid 
and semiarid regions. It has gained great 
potential as its oil is being used in aircrafts as 
lubricant and also for grease, hydraulic fluids, 
soaps, printing inks and for ayurvedic medicine 
also. India is the major producer in the world, 
castor seed with a production of17.95 lakh 
tonnes (lt) during 2021-22 season, against 17.89 
lt in 2020-21” (Anon, 2022). “Development of 
location-specific varieties and hybrids with 
appropriate crop production technologies lead to 
increased production and productivity of the crop. 
However incidence of insect pests is becoming 
major obstacle in castor production. Castor is 
majorly grown in areas where mean monthly 
temperature across the growing season ranges 
from 22.7 to 34.3⁰ C” (Akashe et al, 2017). 
“These temperatures are favorable for the 
incidence of several insect pests viz., semilooper 
(Achoea janata L.), tobacco caterpillar 
(Spodoptera litura F.), shoot and capsule borer 
(Conogethes punctiferalis Guen.) and leaf 
hopper (Empoasca flavescens Fabr.) of castor 
causing severe economic losses” [2].  
 
“More than 60 species of insects and pests  were 
reported to cause damage to the castor crop and 
the yield losseswere estimated to be about 40-
89%” [3]. Multitude of insect pests attack was 
reported at all phenological stages viz., seedling, 
vegetative and reproductive of the crop. The 
defoliators, viz., castor semilooper, Spodoptera 
&other hairy caterpillars, and sucking pests, such 
as jassid, whitefly, thrips and mites, cause huge 
damage to the castor crop [4,5].  In Tamil Nadu, 
the incidence of leafhopper was observed on 90-
100 days old crop, while the population of S. 
litura and semilooper was high during October 
and November. A maximum of 29.2% capsule 
borer incidence was recorded during III week of 

December 2003 [6]. Weather conditions play a 
major role on the population dynamics of insect 
pest species. Temperature, rainfall and  relative 
humidity are the  weather parameters influencing 
the pest incidence [7,8].  
 

An integrated approach is essential to control 
these insect pests.  Thus integrated pest 
management (IPM) with the knowledge of pest 
ecology, information on incidence of pests of 
castor at different growth stages of the crop and 
their relation with weather parameters is vital for 
the effective management of these insect pests 
[9,10]. This particular study will enable to find out 
the suitable weather conditions for particular pest 
incidence, which helps to forewarn the farmers to 
take up preventive measures against insect 
pests. Further long-term data on population 
dynamics of insect pests in relation to weather 
parameters will helps in preparing forecasting 
modules for effective control of the pests. 
 

2. MATERIALS AND METHODS 
 
The investigation on population dynamics of 
major insect pests viz., semilopper, Spodoptera, 
capsule borer, leafhopper and thrips (Table 1) 
was carried out on castor hybrid PCH-111 at 
Regional Agricultural Research Station, Palem 
during kharif 2020 in an isolated plot of 500 
m

2
with a row spacing of 90 cm and 60 cm 

between the plants. All the recommended 
agronomic practices were followed to raise the 
crop. The area was kept unsprayed throughout 
crop season. The observations were made at 
various growth stages of castor at weekly 
intervals to know the occurrence of insect pests 
on crop from seedling stage to harvest of the 
crop. Twenty-five plants were randomly selected 
and tagged to assess the incidence of insect 
pests. 

 
To assess the incidence of semilooper and 
tobacco caterpillar the larval counts were taken 
on randomly selected twenty-five plants. 
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Whereas for shoot and capsule borer, the 
incidence was recorded by counting the number 
of infested capsules per total number of capsules 
on twenty-five randomly selected plants and % 
capsule damage was worked out. 
 

 
 
Leafhopper counts were done on 3 leaves/plant 
selecting one leaf from top (excluding 2 top most 
leaves), middle (medium maturity) and bottom 
(leaving one or two bottom most leaves) on main 
shoot. Thrips count was recorded as number of 
thrips/spike/plant by taping the spike and 
collecting the thrips on a whitepaper and 
counting them. The data on weather parameters 
like maximum temperature (Tmax), minimum 
temperature (Tmin), morning and evening 
relative humidity (RHM and RHE) and rainfall 
(mm) were recorded from the agro 
meteorological observatory located at RARS, 
Palem. The correlation coefficients between 
weather parameters and pest incidence were 
worked using OPSTAT software. 
 

3. RESULTS AND DISCUSSION 
 

Survey conducted at the research station on the 
incidence of insect pests of castor (cv. PCH-111) 
revealed (Fig. 1) heavy infestation of leafhopper, 
defoliators (Semilooper and Spodoptera. litura) 
and very low infestation of capsule borer.  
 

The activity of leafhoppers was started during the 
month of September ranging 13.6leafhoppers/3 
leaves/plant maintaining moderate infestation till 
November and a maximum of 155.7 
leafhoppers/3 leaves/plant recorded during the 
second fortnight of December (19

th
-27

th 

December) followed by decline in leaf hopper 
population by February. Similar results were 
reported by Singh et al. [11] who observed 
highest incidence of hoppers during the month of 
December. Correlation studies revealed that 
leafhoppers has shown positive significant 
association with maximum temperature (r= 0.48) 
and with minimum temperature (r=-0.59), 
evening relative humidity (r=-0.56) and negative 
significant association with rainfall (r=-0.60). 
Temperature stress conditions coupled with less 
relative humidity has resulted in higher incidence 
of leafhopper. On the other hand, continuous 
rainfall during the crop growth creates 
unfavorable conditions for leafhopper incidence 
[12].  In addition to the current findings, several 
studies also reported significant impact of 
sunshine hours on leaf hopper incidence Jena 

and Kuila 1996. However in contrary to the 
findings several studies have also reported an 
increase in bright sunshine hours and morning 
relative humidity has a positive effect on the 
population [1].  The variable effect of different 
weather parameters on the pest population might 
be due to the difference in phenology of the crop 
and time of appearance of the pest at different 
localities, where crops have been grown. 
 

Activity of semilooper was noticed from August 
first fortnight (1.8 larvae/plant) to November 
second fortnight (2.1 larvae/ plant) with highest 
population of 6.8 larvae/plant observed during 
second fortnight of October (22

nd
-30

th 
October) 

present findings are similar with Manjunatha, et 
al who reported The incidence of semilooper 
started from first fortnight of September and 
continued till the first fortnight of December with 
a peak (2.70 larvae/ plant) population at the first 
fortnight of October and there after no incidence. 
Suganthy [6] & Anon., 2011 reported initial 
infestation of semilooper has started from August 
and reached peek during October. These results 
are in agreement with [13], who reported the 
highest peak of male moth catches in the 36th 
and 43

rd
 standard weeks and 44th (5th week of 

October) week during 2003-04 and 2004-05, 
respectively in castor. Correlation studies 
revelaed that semilooper has shown a positive 
association with maximum temperature (r=0.17) 
thus  increase in temperature leads to gradual 
increases in  the insect activity. 
 
The activity of Spodoptera litura larvae was 
observed from second fortnight of August (18

th
 -

25
th
 August) till (1-8

th
 January) and was highest 

during second fortnight of October (14
th
- 21

st 

October) with maximum number of 7.4 
larvae/plant. These results were similar with the 
previous findings of Ahir et al. [14] but differed 
with another observations Naik et al who 
reported that the population was found from first 
fortnight of September to the first fortnight of 
November. Thus, weather parameters prevailing 
in a locality and sowing dates play a major role in 
the incidenece of pest. Positive significant 
association of S. litura with maximum 
temperature (r=0.24) was observed during the 
study. Thus, increase in temperature resulted in 
increase in the insect population [15,14]. 

 
Capsule damage due to capsule borer                  
ranged from 1.6 to 2.8% during October                 
second fortnight to November second                 
fortnight, respectively. As the reproductive                
stage coincides with the capsule borer                      
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The results obtained were in confirmation                   
with the previous observations of Manjunatha et 
al. [16] reported similar results that the infestation 
starts from the second fortnight of August to                 
the second fortnight of November. but 
contradicting with the others observation of                   
[17] who reported peak infestation during the 
second week of March. The change may                    
be due to growing season of the crop.                  
Maximum temperature has shown negative 

significant association with capsule borer 
damage (r= -0.49) and minimum temperature 
has shown negative significant relation with 
percent capsule damage by capsule borer (r= -
0.55). 
 
Parasitization of semilooper by Snellenius 
maculipennis was observed only during the 
month of October as 12.4 and 17.6 per cent 
(Table 2). 

 

 
 

Fig. 1. Incidence of different pests of castor during 2020-21 
 

Table 1. List of major insect pests observed on castor during 2020-21 
 

S. No. Insect pest Scientific name Family Order 

1 Semilooper Acathodelta janata (Linnaeus) Noctuidae Lepidoptera 

2 Tobacco 
caterpillar 

Spodoptera litura (F.) Noctuidae Lepidoptera 

3 Shoot and 
capsule borer 

Conogethes punctiferalis (Guenn.) Pyralidae Lepidoptera 

4 Leaf hopper Empoasca flavescens (Fabricius) Cicadellidae Hemiptera 

 
Table 2. Correlation analysis of major insect pests and natural enemies of castor with weather 

parameters (Palem, 2020-21) 
 

Insect pests & natural 
enemies 

Max. Temp. 

(
O
 C) 

Mini. Temp. 
(
O
 C) 

RH-1 

(%) 

RH-2 

(%) 

Rainfall  

(mm) 

Leafhopper (No./3 leaves/plant) 0.48* -0.59** 0.15 -0.56* -0.60** 

Semilooper (Larvae/plant) 0.17* -0.13 -0.09 0.16 -0.17 

Spodoptera (Larvae/plant) 0.24* -0.14 -0.08 0.20 -0.20 

Capsule damage due to 

capsule borer (%) 

-0.49* -0.55* -0.16 -0.21 -0.34 

**Correlation is significant at the 0.01 level (2-tailed); *Correlation is significant at the 0.05 level (2-tailed) 
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4. CONCLUSION 
 
Castor crop in southern Telangana                         
Zone is mainly grown as a rainfed crop in                     
dry land areas thus weather plays a crucial role 
in crop growth and incidence of several                    
pests on the crop. Rainfall during crop                   
growth stage reduces the leafhopper                  
incidence, maximum and minimum temperature 
mainly influence the S. litura, semilooper                      
and capsule borer. The pest scenario of a 
particular region and the trend of pest               
population, Incidence of new pests will be                 
known which helps in taking control measures 
and the farmers thus shall get benefit on 
adoption of the control measures of key pests 
suggested. 

 
ACKNOWLEDGEMENT 
 
Authors are thankful to the Regional Agriculture 
Research Station, Palem and Indian Institute of 
Oilseeds Research, Rajendranagar for providing 
the necessary facilities and the moral support to 
carry out this study. 

 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 

 
REFERENCES  
 

1. Patel RD, Borad PK, Jilu VS. Incidence of 
castor capsule borer, Dichocrocis 
Punctiferalis Guenee. Bioinfolet. 2015; 
12(1):244-246. 

2. Lakshminarayana, M. Eco-friendly 
management of insect pests of castor.  In: 
Research and Development of castor: 
Present status and future strategies (Ed. 
D. M.Hegde). 2010;141. 

3. Lakshminarayan M, Duraimurugan P. 
Assessment of avoidable yield losses due 
to insect pests in castor (Ricinus 
communis L.). Journal of Oilseeds 
Research. 2014;31:140-144. 

4. Anonymous. Report on castor seed 
production. Solvent Extractors Association 
of India, 2022;1.  

5. Basappa H, Lingappa S. Studies on 
damage potential of Achaea janata Linn, at 
different phenological stages of castor. 
Indian Journal of Plant Protection. 2001; 
29(1-2):17-24. 

6. Suganthy M. Survey and monitoring the 
incidence of pests of castor. Madras 
Agricultural Journal. 2007;94(1-6):               
133-135. 

7. MI, Kumar MAA, Manjunatha M,                 
Shivanna BT. Survey for the pests                            
of castor and natural enemies. 
Environment and Ecology. 2008;28(1B): 
558-563. 

8. Umbarkar PK, Patel MB. Population 
dynamics of castor semilooper, Achaea 
janata (Lepidoptera: Noctuidae) on castor. 
Advanced Life Sciences. 2016;5(8):          
3316-3319. 

9. Akashe VB, Indi DV, Patil SR,                         
Jadhav JD, Pawar PB. Incidence of                  
insect pest damage in castor in                        
relation to meteorological parameters in 
the scarcity zone of Maharashtra.                  
Journal of Agrometeorology. 2015;17(1): 
139-141. 

10. Anonymous. AICRP. Annual Progress 
Reports 2004-05 (Castor). Indian Institute 
of Oilseeds Research, Hyderabad, India. 
2005;108-120. 

11. Singh AK, Santhosh Kumar Pandey V. 
Effect of meteorological parameters on the 
population build-up of sap feeders on 
cowpea Shaspa. Legume Research. 2002; 
9(2):149-152. 

12. Ranganath T, R, Shivanna B, K, Hugar A, 
Y, Jayalaxmi Narayan Hegde, Shashidara 
K. Population dynamics of insect pests of 
castor. Indian Journal of Entomology. 
2021;83:1-3.  

13. Gedia MV, Vyas HJ, Acharya                             
MF. Influence of weather on Spodoptera 
litura male moth catches in pheromone 
trap and their oviposition in castor. Indian 
Journal of Plant Protection. 2007;35:               
118-120. 

14. Ahir, KC, Artisaini Rana, BS. Seasonal 
incidence of tobacco caterpillar, 
Spodoptera litura Fab. Infesting Groundnut 
(Arachis hypogaea L.). International 
Journal of Pure and Applied Biosciences. 
2017;5(2):267-271. 

15. Sailaja Rani Z, Subba Rao DV, Arjuna Rao 
P, Madhumati T, Srinivasa Rao V. Effect of 
weather parameters on the population 
dynamics of Spodoptera litura (F.) and 
Spodoptera exigua (Hb.) on onion. The 
Andhra Agriculture Journal. 2006;53:1-2. 

16. Manjunatha KL., Ganiger PC, Jahir Basha 
R. Population dynamics of pests infesting 



 
 
 
 

Madhuri et al.; Int. J. Environ. Clim. Change, vol. 12, no. 12, pp. 82-87, 2022; Article no.IJECC.93483 
 
 

 
87 

 

castor and their natural enemies in 
Southern Karnataka. Journal of 
Entomology and Zoology Studies. 2018; 
7(1):238-243. 

17. Madhuri C, Rao RG, Arjun RP, Srinivasa 
RV. Incidence of lepidopteron pests of 
castor (R. communis L.). The Andhra 
Agricultural Journal. 2006;2,56(1, 2):12-15. 

 

© 2022 Madhuri et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.  
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/93483 

http://creativecommons.org/licenses/by/2.0

