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Abstract 

Rice is the staple food crop and is grown extensively in India. Insect-pests take a heavy toll of rice crop, 

rice belt of Kerala resulting in losses in grain yields. Insect specific predators and parasites used in 

biological control acts as natural biological control agents for these insect pests in the region. Keeping in 

view the above facts, surveys was conducted in Kharif season of 2018 to study natural enemy diversity 

(Predators) prevalent in rice in wetland rice ecosystem of South Kerala at three locations 

(Thiruvananthapuram, Onattukara and Kuttanad). The results revealed that predators like dragon fly’s 

damsel flies, coccinellids and spiders were found to be the major natural enemies in wetland rice 

ecosystem of South Kerala. Among the three locations, the highest population of major predators, dragon 

flies, damsel flies, coccinellids and spiders were recorded in Kuttanad and the lowest recorded in 

Onattukara. 
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Introduction 

Rice, Oryza sativa L., occupies more than one third of the world's total area in Asia. Rice is 

India's most important staple food crop, providing food security and livelihood security to 

more than half of the population (FAO, 2004) [1] (Mondal and Chakraborty, 2016) [6]. Rice is 

the primary food source for around 2.5 billion people in Asia. Rice is grown on 160.75 million 

hectares around the world, with a production of 488.23 million tonnes (USDA, 2018) [14]. With 

a total area of 433.88 lakh ha and a yield of 104.32 million t, India is the world's second-largest 

rice producer after China.  

In Kerala, rice is cultivated in an area of 1.71 lakh ha with a production of 4.36 LT (GOI, 2017) 

[3]. The pest difficulties linked with rice are one of the main causes for the crop's low 

productivity. In India, around 300 insect species have been reported to damage rice crops, with 

20 identified as serious pests (Arora and Dhaliwal, 1996). The rice crop in Kerala is home to 

a variety of insect pests, some of which cause serious economic harm, ranging from 20% yield 

losses to complete crop failure during epidemics. The region's major pests include the yellow 

stem borer, leaf folder, case worm, hispa, rice bug, swarming caterpillar, thrips, gall midge, 

and army worm (Shylesha et al., 2006) [13]. In recent years, numerous pests that were once 

considered small pests have advanced to the level of big pests, and major outbreaks of some 

pests in specific areas have resulted in significant crop losses (Garg et al, 2004) [2].  

The rice fields of Kerala, on the other hand, have a diverse group of natural enemies 

(predators). Farmers' plays, these natural biological control agents are in charge of managing 

the population growth of rice insect pests. When favourable conditions for their survival, 

development, conservation, and reproduction prevail, these natural enemies play a dominant 

role in lowering pest populations in the crop ecosystem. Furthermore, it is critical to correctly 

identify natural enemies and understand their roles in order to maximise insect pest 

management tactics (Way and Heong, 1994) [15]. In light of the importance of the above facts, 

a field survey was conducted in the Kharif season of 2018 to identify and study the major 

predators as well as their population intensity, in relation to stem borer population and damage 

in three locations in South Kerala:  

Thiruvananthapuram, Onattukara, and Kuttanad.  
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Materials and Methods  

A field survey was conducted during Kharif season of 2018 

in the major paddy growing areas of South Kerala viz., 

Thiruvananthapuram, Onattukara and Kuttanad. Five plots 

were selected from each location having an area not less than 

one acre to study population dynamics of stem borers and and 

their associated natural enemies. The observations were taken 

at bi-weekly intervals from seedling (15 DAS) to harvest 

stage (90 DAS). Standard sampling procedures were 

followed to record the incidence of pests and their natural 

enemies. In a one acre of rice field, five plots, each of 25 

square metre area were demarcated. In each selected plots, 10 

random sweeps were taken using an insect sweep net to 

collect predators. Collected specimens were taxonomically 

identified counted and preserved in 70% alcohol.  

  

Results and Discussion  

The population density of predators was recorded at different 

intervals after sowing rice in Thiruvananthapuram, 

Onattukara and Kuttanad. The survey revealed that dragon 

flies, damsel flies, coccinellids and spiders were the major 

predators see plate 1. The population level was observed 

throughout the period of observation at 15, 30, 45, 60, 75 and 

90 DAS.  

 

Mean Population of Predators  

Data on the population of predator’s viz., dragonflies, 

damselflies, coccinellids and spiders were recorded during 

15, 30, 45, 60, 75 and 90 DAS and presented below. The data 

on the mean population of major predators viz., dragonflies, 

damselflies, coccinellids and spiders 10 sweeps-1 were 

recorded in the paddy fields of the three locations; 

Thiruvananthapuram, Onattukara and Kuttanad at bi-weekly 

intervals and given in Table 1.  

The highest population of dragonflies was recorded in 

Kuttanad with 0.40 and 1.36 at 15 and 30 DAS respectively. 

Similarly, the lowest population of 0.24 and 1.16 were 

recorded at 15 and 30 DAS respectively in 

Thiruvananthapuram. But at 45 and 60 DAS, the highest 

population was recorded in Kuttanad with 1.92 and 2.32, the 

lowest recorded in Onattukara with a mean population of 1.36 

and 1.76 respectively. The highest mean population of 2.0 

was recorded in Kuttanad at 75 DAS. At 90 DAS the highest 

population  of  1.96 was recorded in Thiruvananthapuram 

and the lowest recorded in Onattukara (1.64) with studied by 

(Premila, K. S. and Nalinakumari, T. 2002-3) given by 

(Kraker et al., 1999) [4]. 

The data on the mean population of damselflies 10 sweeps-1 

was recorded in the three locations at biweekly intervals. The 

lowest damselfly population 0.64 in Kuttanad was 0.64, 1.6 

and 2.48 at 15, 30 and 45 DAS respectively. The next highest 

population of 1.32, 1.92 and 1.94 were recorded in 

Thiruvananthapuram at 30, 45 and 60 DAS respectively. At 

75 and 90 DAS the highest population of 1.76 and 2.24 were 

recorded in Thiruvananthapuram. Reported by (Sharma et al., 

2019) [11].  

In the three locations viz., Thiruvananthapuram, Onattukara 

and Kuttanad, the data on mean population of coccinellids 10 

sweeps-1 were also recorded. The coccinellids recorded were 

the highest in Kuttanad throughout the period of observation 

with a mean population of 1.64, 1.08, 1.44, 1.76, 1.72 and 

1.92 respectively at 15, 30, 45, 60, 75 and 90 DAS. The data 

on mean population of spiders 10 sweeps-1 at bi-weekly 

intervals were observed. The population of spiders recorded 

were also the highest in Kuttanad throughout the period of 

observation with a mean population of 0.6, 1.16, 1.46, 1.6, 

1.56 and 2.24 at 15, 30, 45, 60, 75 and 90 DAS, respectively. 

Reported by (Yadav et al., 2018) [17]. 

 

 
 

Plate 1: Predators in rice ecosystem 
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Table 1: Population of predators in rice fields of Thiruvananthapuram, Onattukara and Kuttanad.  
 

Period of  

observation  

Drago 

n flies  

Thiruvananthapuram  
Mean population of predators10 sweeps-1  

Kuttanad  
Spider  Onattukara   

Damsel flies  Coccinellids  Spider  Dragon flies  Damsel flies  Coccinellids  Spider  Dragon flies  Damsel flies  Coccinellids  

15 DAS  0.24  0.48  0.60  0.36  0.28  0.48  0.48  0.4  0.4  0.64  0.64  0.6  

30 DAS  1.16  1.32  0.84  0.96  1.24  1.24  0.68  0.88  1.36  1.6  1.08  1.16  

45 DAS  1.72  1.92  1.16  1.08  1.36  1.76  1.04  1.30  1.92  2.48  1.44  1.46  

60 DAS  2.04  1.94  1.24  1.52  1.76  1.62  1.6  1.32  2.32  2.56  1.76  1.6  

75 DAS  1.52  1.76  0.68  0.92  1.56  1.56  1.32  1.08  2  1.64  1.72  1.56  

90DAS  1.96  2.24  1.52  1.56  1.64  1.56  1.76  1.56  1.84  1.64  1.92  2.24  

 

Conclusion  

From the results it can be concluded that the survey was 

conducted during Kharif season of 2018 in the major paddy 

growing areas of south Kerala viz., Thiruvananthapuram, 

Onattukara and Kuttanad. To study population dynamics of 

natural enemies viz, Predators (Dragon flies, Damsel flies, 

Coccinellids and Spiders). Among the three locations, the 

highest mean population of damsel flies was observed in 

Kuttanad and lowest in Thiruvananthapuram and Onattukara.  
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