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A B S T R A C T 

The present study was undertaken to analysis the major insect parasitoids on rice collected in solar powered light trap 
and influence of meteorological parameters during Kuruvai, Samba and Navarai seasons at Annamalai nagar during the 
year 2017 – 2019. Major parasitoids of rice were collected and observed on daily basis, in order to study the seasonal 
incidence, week division was based on Standard Meteorological Week (SMW), observation of weather data viz., 
maximum temperature, minimum temperature, relative humidity, sunshine and rainfall were recorded on daily basis 
from the Meteorological observatory, Department of Agronomy, Faculty of Agriculture, Annamalai University. In 
Navarai season, the maximum population of Chalcids and Platygasterids adults trapped during 28th and 41st standard 
weeks respectively. The maximum, minimum temperature and sunshine showed a positive correlation, relative 
humidity and rainfall showed a negative correlation with Chalcids population. In Kuruvai season, the peak populations 
of Chalcids, totally 39 adults were collected during 28th standard week. The minimum number of Platygasterids was 
collected in 11th standard week. The Chalcids population was positively correlated with maximum and minimum 
temperature and relative humidity and negatively correlated with sunshine and rainfall.  In samba season, the peaks of 
Platygasterids in 41st standard week (38 adults) and another peak were recorded in 20nd standard week. The minimum 
numbers of adults were collected in 11th and 23rd standard weeks and the Chalcids and Platygasterids population was 
positively correlated with sunshine and negatively correlated with maximum and minimum temperature, relative 
humidity and rainfall. 
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Rice is an important cereal crop in the world serving as 

staple diet for millions of peoples. Rice stands second in the 

world after wheat in area and production. About 90 percent of 

world rice is produced and consumed in Asia [1]. In India it is 

cultivated in an area of 44.00 million hectares with the 

production of 104.80 million tonnes with a productivity of 

2177 kg per ha [2]. Rice crop in the field is attacked by 

numerous insect pests, but few cause significant losses [3]. In 

India, average losses in rice grain production due to insect 

pests were 25-30% [4] and in Tamil Nadu about 42% losses 

were reported [5]. 

Rice field is frequently influenced by various farming 

practices. The use of pesticides is not often without associated 

harmful effects and the most commonly confronted are 

elimination of beneficial insect fauna, pest resistance to 

specific insecticides and various human health problems. 

Natural enemies are often important biological control agents 

of various insect pests of rice eco system [6]. Information on 

species diversity and population dynamics of parasitoids are 

important basic component for implementation of biological 

control programme in rice eco system. 

The existence of parasitoids in the rice field can be 

detected with various trap tools that one of them uses a light 

trap. Distribution of parasitoids in relation to climatic factors 

is a basic requirement for any newer pest management 

programme in specific agro ecosystem. Therefore, the present 

study was undertaken with following objectives, Identification 

of parasitoids collected in solar powered light trap and to find 

out the influence of meteorological parameters on solar 

powered light trap catches of parasitoid species during 

Navarai, Kuruvai and samba seasons of rice at Annamalai 

Nagar. 

 

MATERIALS AND METHODS 
 

The present study was carried out in the Department of 

Entomology, Faculty of Agriculture, Annamalai University 

during the year 2017 – 2019 (Navarai season - February to 

May, Kuruvai season - June to August and Samba season - 

October to January). The solar powered light trap was setup in 

the garden land area of the Annamalai University 
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Experimental Farm. The farm is situated at an elevation of 

5.79 M above the Mean Sea Level. The trap was placed three 

feet above the crop level at each stage of crop. The trap was 

operated continuously from 2017 to 2019, covering all three 

seasons. 

 

Operation procedure for solar powered light trap 

Switch ON the button to start the operation and keep 

the device under the direct sunlight location, never turn OFF 

switch while the device is in use, because light turns ON 

automatically when the sun set happen. When the device is not 

used for longer duration, switch OFF the device and keep it 

under safe. To keep minimum of 8 hours on solar light 

charging every weeklong time switch OFF. To drain the water 

in the tub, unscrew the bottom knob of the tub, when water is 

fully drained and close the knob, and refill the tub with 2 lit of 

water mix with soap solution (Soap solution is the 

preservative agent). 

 

Parasitoids Identification 

For the taxonomic documentation the light trap was 

operated every night (6.00 PM to 6.00 AM) and collection was 

observed on the next day morning, Observation was recorded 

everyday throughout the cropping season on the three seasons 

of experimentation. Parasitoids were sorted out on the basis of 

specimens available in the Department of Entomology, 

Faculty of Agriculture, and Annamalai University. 

 

Seasonal incidence of parasitoids 

Seasonal incidence study of major parasitoids was done 

by operating the solar powered light trap in Navarai, Kuruvai 

and samba seasons. Major insect parasitoids were collected 

and observed, in order to study the seasonal incidence, daily 

collection was converted into weekly total (weekly mean per 

day), week division was based on standard meteorological 

week (SMW), observation of weather data (maximum 

temperature, minimum temperature, relative humidity, 

sunshine and rainfall) was recorded on daily basis from the 

Meteorological observatory of Department of Agronomy, 

Faculty of Agriculture, Annamalai University. 

 

Statistical method 

The method given by [7] was followed for statistical 

analysis to study the effects of meteorological parameters and 

seasons on parasitoids catches. Following statistical analysis 

was worked out, the correlation coefficient between various 

parasitoids trap catches and meteorological parameters were 

calculated using the following formula, 

 
Where, 

Fxy - Correlation coefficient between insect and a particular 

meteorological parameter 

x - Particular meteorological parameter (Standard week)  

y - Parasitoid catches   

 

RESULTS AND DISCUSSION 
 

Population of major parasitoids on rice collected in 

light trap was studied by operating solar powered light trap at 

Annamalai Nagar. The data of everyday catches of major 

parasitoids of rice collected in trap were converted into 

standard week averages. The population variation in 

parasitoids collections was observed throughout study period. 

The increases and decreases the population was highly 

dependent in habit, habitat and growth stages of crop which 

was the ultimately source of growth and development of the 

parasitoids [8]. The attraction of moth and other beneficial 

insects to light is a well-known phenomenon and has been 

used for collecting insects since the beginning of scientific 

Entomology [9].  

The light trap is an effective monitoring tool and it has 

often been used in ecological studies of insects diversity in 

various agro ecosystems [10]. Prediction of the buildup of 

parasitoids population can increase our preparedness towards 

better management to crop pests. Forecasting the occurrence 

of rice plant may help the farmers to adapt the management 

practices well in advance their by minimizing the pest damage 

[11]. The meteorological parameters play an important role in 

seasonal abundance, distribution and population buildup of 

parasitoids in the rice ecosystem [12]. 

Table 1 Correlation of meteorological parameters with the trap catches of chalcids and platygasterids collected during Navarai 

season 

Parasitoids 
Maximum 

temperature °C 

Minimum 

temperature °C 

Relative 

humidity % 

Sunshine 

(hours) 

Rainfall 

(mm) 

Chalcids 0.098* 0.012 -0.261 0.253 -0.635* 

Platygastrids 0.034 -0.130 -0.577* 0.072 -0.090** 
 

Level of significance (at 5%) 

 
Table 2 Correlation of meteorological parameters with the trap catches of chalcids and platygasterids collected during Kuruvai 

season 

Parasitoids 
Maximum 

temperature °C 

Minimum 

temperature °C 

Relative 

humidity % 

Sunshine 

(hours) 

Rainfall 

(mm) 

Chalcids -0.462 0.166 0.143 -0.296 -0.731 

Platygastrids -0.060** -0.096** 0.278 -0.060** -0.464 
 

Level of significance (at 5%) 
 

Chalcids 

The maximum population of Chalcids was recorded in 

28th standard week. The collected Chalcids adult population 

were correlated with different meteorological parameters, the 

maximum temperature had significant positive correlation in 

Navarai season and negative correlation in Kuruvai and samba 

seasons, minimum temperature had positive correlation in 

Navarai and Kuruvai seasons however negative correlation in 

samba season, relative humidity shows positive correlation in 

kuruvai season and negative correlation in Navarai and samba 

seasons and the rainfall had significant negative correlation in 

Navarai and samba seasons (Table 1-3). In accordance with 

the present findings, [13] reported that the abiotic factors like 

minimum temperature, relative humidity significant positive 
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correlation with population buildup of chalcids. Similarly, 

[14] reported that the Chalcid population was positive 

correlation in relative humidity and sunshine. In contrast with 

the present findings, Chalcids population negatively correction 

with minimum temperature and rainfall [15]. Rainfall will 

reduce the fecundity of adult chalcids [16]. 

 

Table 3 Correlation of meteorological parameters with the trap catches of chalcids and platygasterids collected during Samba 

season 

Parasitoids 
Maximum 

temperature °C 

Minimum 

temperature °C 

Relative 

humidity % 

Sunshine 

(hours) 

Rainfall 

(mm) 

Chalcids -0.302 -0.479 -0.560* 0.488 -0.627* 

Platygastrids -0.086** -0.088** -0.117* 0.355 -0.269 
 

Level of significance (at 5%) 
 

Platygastrids 

 

The mean populations of platygastrid adults collected 

during Navarai, Kuruvai and samba seasons were 20.43, 24.91 

and 27.8 respectively. The different meteorological parameters 

were collected and correlated with population of platygastrids 

during Navarai, Kuruvai and samba seasons, the maximum 

temperature had positive correlation in Navarai season and 

significant negative correlation in Kuruvai and samba seasons, 

minimum temperature and rainfall had no significant positive 

correlation in Navarai, Kuruvai and samba seasons, relative 

humidity had positive correlation in Kuruvai season however 

significant negative correlation in Navarai and samba seasons, 

the sunshine showed positive correlation in Navarai and 

samba seasons (Table 1-3). Platygastrid had positive 

correlation with maximum temperature and sunshine [17]. In 

contrast with the present findings, [18] reported that 

platygastrids has negative correlation with maximum 

temperature and rainfall. Moreover, rainfall is found to affect 

the longevity and developmental stages of platygastrids. 

 

CONCLUSION 
 

The studies revealed that potency of the chalcids and 

platygasterids as effective parasitoids of rice pests, and it is 

prospective to be exploited for biological control agent against 

the insect pests in rice eco system. Hence if parasitoid 

complex such as Chalcids and Platygasterids of rice-

ecosystem is conserved with a need-based application of plant 

protection chemicals particularly at the time of pest 

resurgence, the major rice pests can be kept under check at sub 

economic level. 
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