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Abstract 
To explore the Chacididae fauna of rice ecosystems of Tamil Nadu, surveys were conducted from August 
2015 to January 2016 in three rice growing zones viz., Western Zone, Cauvery Delta Zone and High 
Rainfall Zone. The study recorded a total of 179 individuals that represents 4 subfamilies, 9 genera and 
12 species. The species diversity, richness, evenness as well as beta diversity were computed for the three 
zones and it was concluded that all the indices viz., Simpson’s Index, Shannon-Wiener Index, Margalef 
index, Pielou’s index indicated that the Cauvery delta zone was the most diverse zone among the three 
zones that are surveyed, while High Rainfall Zone was found to be the least diverse zone. But 
interestingly, least number of individuals (16 individuals belonging to 08 species) were only collected 
from Cauvery Delta Zone and Maximum number of individuals (142 individual belonging to a species) 
were collected from High Rainfall Zone.   
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1. Introduction 
Rice, together with the associated irrigation ponds, ditches and ridges often constitute the 
traditional landscape in rural environments and are a key ecosystem of Asia. Moreover, rice is 
one of the most important grains for human nutrition, being the staple food of more than three 
billion people [1]. More than 100 species of insects are known to infest rice, of which about 20 
species are of economic importance [29]. The overall losses due to insect pest damage in rice 
are estimated at 25 per cent [12]. Farmers use insecticides to combat these pest problem. 
Indiscriminate use of insecticides causes the loss of biodiversity of beneficial organisms. 
Recently, biodiversity in agricultural land has received growing attention because it plays a 
significant role in agro-ecosystem function [13, 20]. For example, beneficial organisms like 
parasitoids serve agro-ecosystem function by regulating pest populations [3, 16, 21]. If the use of 
insecticides is to be reduced through Integrated Pest Management, then the consequent 
reduction in pest control has to be augmented in some way and no doubt, parasitoids are the 
best alternatives to pesticides. To aid this means of pest control, it is essential that the diversity 
of parasitoids needs to be studied [11]. Members of the family Chalcididae are endoparasites of 
several pests of economic importance, therefore chalcidids are generally beneficial. They play 
significant role in bringing down the pest levels in the ecosystems of various economically 
important crops and thus, their role cannot be underestimated [9, 40]. Recent studies have 
demonstrated enhanced insect pest control in the presence of diverse species of parasitoids 
through their complementary function [22, 5, 10]. Despite their importance, our understanding of 
their diversity is clearly wanting, partly because of their small size and difficulty in collection 
and study [27]. Therefore, biodiversity surveys will enable the identification of hotspots of 
species richness [15]. Considering the importance of Chalcididae in biological control of insect 
pests, the present investigation is made to document the diversity of Chalcididae of rice 
ecosystem from different regions of Tamil Nadu, India 
 
2. Materials and Methods 
(i) Study area and field sites: The survey was carried out during 2015-16 in three different 
zones of Tamil Nadu State viz., Western Zone (District representation- Coimbatore, 427 m, 
10° 59' 43.24'' N 76° 54' 59.22'' E), Cauvery Delta Zone (District representation- Thiruvarur, 
26 m, 10° 46' 23.93'' N 79° 25' 0.96'' E) and High Rainfall Zone (District representation – 
Kanyakumari, 17 m, 8° 12' 16.70'' N 77° 26' 57.84'' E). 
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Collection was done for about 20 days during August- 
September, 2015 in Western zone, October- November, 2015 
in High rainfall zone and December, 2015 – January 2016, in 
Cauvery Delta Zone. The collections were made in such a 
way that there was synchronization in the growth stages of the 
crop between the sites.  
 
(ii) Parasitoid sampling: Chalcidids were collected using 
standard insect collecting materials such as Sweep net, 
Malaise trap and Moericke trap (Yellow pan trap).  
 
Sweep Net: The net employed for collecting is essentially 
similar to an ordinary insect net. Sweeping of vegetation was 
as random as possible from ground level to the height of the 
crop. Sweeping was done in early morning and late evening 
hours for about half an hour per day.  
 
Malaise trap: It was constructed of a relatively fine mesh. 
Trap was always orientated North-South with the head facing 
as near as possible the sun's zenith. The trap is about 6 feet 
wide, 3 feet and 6 inches high at one end and 6 feet and 6 
inches high at other end. Chalcidids fly into the sides of the 
trap by chance, crawl up to the roof where they enter a 
collecting bottle (situated in a direction of sunlight) 
containing 70 % of alcohol. It is emptied once in a day.  
 
Moericke trap / Yellow pan trap: This trap is based on the 
principle that many insects are attracted to bright yellow 
colour. A minimum of 20 traps were used in each sampling 
site. The traps were placed on the bund at intervals of about 
1.5-2 m in as straight a line. The traps were filled with water 
to which a few drops of detergent and pinch of salt were 
added to break the surface tension and to reduce the rate of 
evaporation, respectively. The pan is emptied once in a day 
using fine mesh net in order to filter the specimens. 
 
(iii) Preservation and identification of the specimens: The 
Chalcididae thus collected were preserved in 70% ethyl 
alcohol. The dried specimens were mounted on pointed 
triangular cards and studied under a Stemi (Zeiss) 2000-C and 
Photographed under Leica M 205-A stereo zoom microscopes 
and identified through conventional taxonomic techniques by 
following the keys [26]. In addition, help was also taken from 
already identified collection of chalcidids at Parasitoid 
Taxonomy Lab, Annamalai University, Chidambaram. 
Identified collections are deposited at Insect Biosystematics 
lab, Department of Agricultural Entomology, Tamil Nadu 
Agricultural University, Coimbatore.  
 
(iv) Measurement of diversity: Relative density of the 
species was calculated by the formula, Relative Density (%) = 
(Number of individuals of one species / Number of 
individuals of all species) X 100. Species or alpha diversity of 
the sites was quantified using Simpson’s diversity Index 
(SDI), [35] and Shannon-Wiener index [32]. SDI is a measure of 
diversity which takes into account the number of species 
present, as well as the relative abundance of each species. SDI 
is calculated using the formula, D = Σn (n-1)/ N(N-1) 
where n=total number of organisms of a particular species 
and N=total number of organisms of all species. Subtracting 
the value of Simpson’s index from 1, gives Simpson’s Index 

of Diversity (SID). The value of the index ranges from 0 to 1, 
the greater the value the greater the sample diversity. 
Shannon-Wiener index (H’) is another diversity index and is 
given as follows: H’= – Σ Pi ln(Pi), where Pi=S / 
N; S=number of individuals of one species, N=total number of 
all individuals in the sample, ln=logarithm to base e. The 
higher the value of H’, the higher the diversity. Species 
richness was calculated for the three sites using the Margalef 
index [25] which is given as Margalef Index, α=(S – 1) / ln(N); 
S=total number of species, N=total number of individuals in 
the sample. Species evenness was calculated using the 
Pielou’s Evenness Index (E1) [30]. Pielou’s Evenness 
Index, E1=H’/ ln(S); H’=Shannon-Wiener diversity 
index, S=total number of species in the sample. As species 
richness and evenness increase, diversity also increases [24]. 
Beta diversity is a measure of how different (or similar) 
ranges of habitats are in terms of the variety of species found 
in them [24]. The most widely used index for assessment of 
Beta diversity is Jaccard Index (JI) [18], which is calculated 
using the equation: JI (for two sites) =j / (a+b-j), where j=the 
number of species common to both sites A and B, a=the 
number of species in site A and b=the number of species in 
site B. We assumed the data to be normally distributed and 
adopted parametric statistics for comparing the sites.  
 
(v) Statistical analysis: The statistical test ANOVA was also 
used to check whether there was any significant difference in 
the collections from three sites. The data on population 
number were transformed into square root before statistical 
analysis. The mean individuals caught from three different 
zones were analyzed by adopting Randomized block design 
(RBD) to find least significant difference (LSD). Critical 
difference values were calculated at five per cent probability 
level. All these statistical analyses were done using Microsoft 
Excel 2016 version and Agres software version 3.01. 
 
3. Results and Discussion  
The Indian Chalcididae consists of 220 species under 30 
genera under 5 subfamilies [28]. In the present study, a total of 
179 Chalcididae individuals were collected from rice 
ecosystem that represents 4 subfamilies 9 genera and 12 
species. The four subfamilies are, Chalcidinae, Dirhininae, 
Epitraninae and Haltichellinae. Among the species collected 
under the subfamily Chalcidinae two species were identified 
viz., Brachymeria burksi Chhotani, 1966 and B. euploeae 
(Westwood, 1837), Dirhinus anthracia Walker, 1846 is the 
only species collected under the subfamily Dirhininae. Three 
species viz., Epitranus albipennis Walker, 1874, E. 
elongatulus Motschulsky, 1863 and E. erythrogaster 
Cameron, 1888, were collected under the subfamily 
Epitraninae. Altogether, 6 genera each representing one 
species were collected under the subfamily Haltichellinae. 
They were, Antrocephalus nasutus (Holmgren, 1868), 
Haltichella Spinola, 1811, Hockeria atra Masi, 1929, 
Kriechbaumerella ayyari. (Gahan, 1919), Lasiochalcidia 
pilosella Cameron, 1904 and Psilochalcis carinigena 
(Cameron, 1907). However, the species under the genera 
Haltichella is unidentified. Details regarding the hosts of 
collected chalcidids, their distribution pattern and figures are 
presented in Table 1 and Plate 1. 
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Table 1: Chalcidids collected in the study with their host and distribution. 
 

Parasitoid Host Distribution References 
Brachymeria burksi Aspidomorpha miliaris India [33] 

Brachymeria euploeae Latoia bicolor Oriental region, Australia, USA [26] 
Dirhinus anthracia Spilosoma sp. India, Pakistan [7] 

Epitranus albipennis Pyralidae India, Indonesia, Japan, Malaysia, China, Vietnam [26] 
Epitranus elongatulus Unknown India, Indonesia, Japan, Malaysia, China, Vietnam [17, 26] 

Epitranus erythrogaster Corcyra cephalonica Oriental region [6] 

Antrocephalus nasutus Un known India, Indonesia, Malaysia, Philippines, Singapore, 
Papua New Guinea, Vietnam 

[26] 

Haltichella sp Pyralidae Cosmopolitan [26]

Hockeria atra Apanteles plutellae India, Philippines, Java [37, 38]

Kriechbaumerella ayyari Latoia lepida India, Vietnam [26] 
Lasiochalcidia pilosella Myrmeliontids India, China [28] 
Psilochalcis carinigena Opisina arenosella India China, Vietnam [26] 

 
Chalcidid faunal surveys of rice ecosystems on Western zone, 
Cauvery delta zone and High rainfall zones of Tamil Nadu 
revealed that the species richness was maximum (08) in both 
Western and Cauvery delta zones. Epitranus albipennis, K. 

ayyari and L. pilosella were collected from Western zone 
alone, whereas, B. euploeae, H. atra and P. carinigena were 
recorded only from Cauvery delta zone. 

 

 
 

Plate 1: Twelve species of Chalcididae collected from three rice growing zones of Tamil Nadu 



 

~ 544 ~ 

Journal of Entomology and Zoology Studies 
 

Species such as, B. burksi, D. anthracia, E. elongatulus, E. 
erythrogaster and Haltichella sp. were found in both the 
Western and Cauvery delta zones. High rainfall zone 
represented least number of species (01), which is not 
obtained from other two zones. However, abundance wise 
High rainfall zone stood first with the total collection of 142 
individuals. Antrocephalus nasutus was the only species 
obtained from high rainfall zone and it was not collected from 
the other two places during the course of study. Western zone 
ranks second with the total collection of 21 individuals and 

Cauvery delta region represented least abundance with the 
total collection of 16 individuals. From the present study it is 
evident that A. nasutus is the dominant chalcidid in the rice 
ecosystem with a relative abundance of 79.8% (Table.2). The 
ANOVA test results clearly indicate that, the P-value for B. 
burksi and A. nasutus was lesser than 0.05 and so it is evident 
that there is significant difference between the zones for these 
two species. For all other species the P-value is greater than 
0.05. 
 

 
Table 2: Comparison of chalcidids collected from three rice growing zones of Tamil Nadu 

 

 
Species 

Zones  
Total Western Cauvery Delta High Rainfall 

No. % No. % No. % No % F P 
Brachymeria burksi 12 57.1 2 12.5 0 0.0 14 7.9 3.40 0.04

Brachymeria euploeae 0 0.0 2 12.5 0 0.0 2 1.1 1.00 0.37
Dirhinus anthracia 2 9.5 1 6.3 0 0.0 2 1.1 1.00 0.37

Epitranus albipennis 1 4.8 0 0.0 0 0.0 1 0.6 1.00 0.37
Epitranus elongatulus 1 4.8 1 6.3 0 0.0 2 1.1 0.50 0.60

Epitranus erythrogaster 2 9.5 5 31.3 0 0.0 7 3.9 1.16 0.32
Antrocephalus nasutus 0 0.0 0 0.0 142 100 142 79.8 18.6 0.00

Haltichella sp. 1 4.8 2 12.5 0 0.0 3 1.7 0.60 0.55
Hockeria atra 0 0.0 2 12.5 0 0.0 2 1.1 2.11 0.13

Kriechbaumerella ayyari 1 4.8 0 0.0 0 0.0 1 0.6 1.00 0.37
Lasiochalcidia pilosella 1 4.8 0 0.0 0 0.0 1 0.6 1.00 0.37
Psilochalcis carinigena 0 0.0 1 6.3 0 0.0 1 0.6 0.60 0.55

Total 21 - 16 - 142 - 179 - 
- Species Number 08 - 08 - 01 - 12 - 

% - Relative Density, No.- Total number of individuals collected, F-Value, P-Value 
 

Table 3: Diversity indices of chalcidids from three rice growing zones of Tamil Nadu 
 

Zones Mean No. of Chalcidiae collected/day 
Std. 

Error 
Std. Dev. SID H’  E1 

Western 1.05 (1.12)b ±0.36 1.61 0.68 1.49 2.29 0.55 
Cauvery Delta 0.80 (1.00)b ±0.39 1.77 0.89 1.92 2.52 0.92
High Rainfall 7.10 (2.42) a ±1.64 7.35 1.00 0.00 0.00 0.00 

S.ED 0.29 - - - - - - 
CD (p=0.05) 0.57 - - - - - - 

SID- Simpson’s Index of Diversity, H’- Shannon-Wiener Index, - Margalef index, E1- Pielou’s index 
 

From the Table 3, the Simpson’s index of diversity is highest 
for Cauvery Delta Zone (0.89), followed by Western zone 
(0.68). This means the diversity is more in Cauvery Delta 
Zone than in Western Zone. Interestingly the SID value of 
High Rainfall Zone is 1.00 that means there is no diversity. A 
similar trend was observed for the Shannon-Wiener Index 
(H’) and Margalef index (). From the values of Shannon-
Wiener Index (H’) for the three zones, it was observed that 
the Cauvery Delta Zone was very rich in species with a 
richness value of 1.92 followed by Western Zone (1.49), 
while for High rainfall zone the value is 0.00. It is because of 
the fact that only one species was recorded from High rainfall 
zone. The values of Margalef index () for the three zones 
revealed that maximum diversity (2.52) accounted for the 
Cauvery Delta Zone followed by Western Zone (2.29) and for 
high rainfall zone it is (0.00). Even though the highest number 
of parasitoids were obtained from high rainfall zone, diversity 
wise it is least diverse. The diversity richness in Cauvery delta 
region can be correlated with the area under rice cultivation. 
In fact, Cauvery delta region is known to be the rice belt of 
Tamil Nadu. Area under cultivation turns out to be a very 
important factor with respect to abundance and species 
density in rice fields [41]. The number of species in a habitat 
increases with increase in area [14]. The diversity of species 
among zones with different elevations can indicate how 

community structure changes with biotic and abiotic 
environmental pressures [34, 8]. Studies on the effect of 
elevation on species diversity of groups such as spiders [31], 
moths [2], paper wasps [23] and ants [36] reported that species 
diversity decreased with increase in altitude. But importantly, 
according to [19], diversity of parasitic Hymenoptera is not as 
proportionately reduced by elevation as in other insect groups, 
a fact that is in support of our results. A similar study 
conducted to assess the diversity of members belonging to the 
subfamily Scelioninae also declared that the elevation did not 
have any major effect on the overall all diversity patterns [39] 
The elevation dealt with in this work ranged from 17- 427 m, 
especially the elevation of High rainfall zone, which is found 
to be least diverse is about 17m and that of Cauvery delta 
zone, which is highly diverse is about 27m. So taking into 
account the scale and extent of elevation gradients, it can be 
inferred that species diversity and richness is not proportional 
with that of elevation. The least diversity in high rainfall zone 
might be due to other factors such as host availability, pest 
incidence, varietal preferences, weather parameters, or even 
due to competitive replacement. The elimination of one 
parasitoid by another under laboratory conditions has already 
been demonstrated [19]. 
The species evenness is a measure of the even distribution of 
the species. The Pielou’s evenness value (E1) for the sites 
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clearly indicate that the Cauvery delta zone showed maximum 
evenness pattern with evenness index value (0.92) followed 
by Western Zone which showed a value of 0.55 and the 
evenness index value for High rainfall zone is 0.00 (Table.3).  
On comparing the species similarities using the Jaccard’s in 
between the three sites, taken in pairs it was found that 45% 
similarity was between Western Zone and Cauvery delta zone 
and 0% similarity between High rainfall zone and the other 
two zones. A possible explanation for the 45% similarity 
between Western Zone and Cauvery delta zone could be due 
to the cultivation of same rice varieties like CR 1009, CO-51, 
SWARNA SUB-1 in these zones for several. On the other 
hand, high rainfall zone having no similarities with the other 
zones and has its own peculiar rice varieties such as TPS- 3, 
TPS-5, ASD- 16. There is much scope for research to be 
taken on these aspects. 
 
4. Conclusion 
This study reveals the diversity of chalcidid parasitoids of 
three different rice ecosystems of TamilNadu, where the 
Cauvery delta zone is the most diverse and the High rainfall 
zone being the least. Large numbers of Antrocephalus nasutus 
were found only in high rainfall zone. The reasons for the 
significant changes in diversity of chalcidid parasitoids and 
their host insects are to be further studied. 
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