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Abstract

Odonata is one of the most predominant natural enemy of the rice ecosystems and their diversity in rice
fields from different parts of Tamil Nadu viz., Coimbatore, Aduthurai, Pudukkottai, Ramanathapuram,
Bhavanisagar and Gudalur was studied. The Odonata assemblage comprised 21 species under 19 genera
under 4 families. Anisoptera (dragonflies) were dominant with 15 species and 14 genera over Zygoptera
(damselflies) (6 species, 5 genera). Libellulidae (Anisoptera) was the most speciose family with 14
species followed by Coenagrionidae (Zygoptera) with 5 species. Diversity analysis of Odonata from rice
fields of Tamil Nadu revealed that the order of Simpson Diversity index (SID) of diversity was
Coimbatore (0.89) > Bhavanisagar (0.88) > Aduthurai (0.87) > Ramanathapuram (0.87) > Gudalur (0.84)
> Pudukottai (0.82). Margalef index () of species richness were high in Coimbatore (2.33) and least in
Gudalur (1.55). Eveness of species within the region (Pielou’s evenness index, E1) was the highest for
Bhavanisagar (0.94) and the lowest for Aduthurai (0.84). Among the different regions, Odonata in rice
fields of the Coimbatore and Aduthurai were found to have a maximum similarity.
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Introduction

Rice (Oryza sativa L.) is the world’s principal staple food and feeds more than half the world
population ™. India ranks second in rice production followed by china producing 17.258
million tonnes covering an area which is around 44.5 m ha 21. Whereas overall rice cultivation
in Tamil Nadu amounts to 1.93 m ha which produces 2.37 m tonnes of rice . Rice fields not
only serve as staple food to us but also provides diverse assemblage of insects to make it as
lively ecosystem [, Rice is the world's largest irrigated crop covering 29 percent of the total
irrigated crop area and nearly 50 percent of the cereal area being irrigated . Rice fields were
well suited for aquatic insects where the deep water layer provides an appropriate habitat for
odonates to complete their lifecycle Bl Insect pest was reported as the major threat to rice
production. More than 800 species of insect pests have been reported in rice, whereas in
tropical areas only 20 insects cause a major damage in rice up to yield losses of 21 to 51
percent 571, Order Odonata is completely predatory insects and also one of the most primitive
insects which called as living fossil. In India, 493 extant species were described in that
Zygoptera accounts for 213 species, Anisoptera 279 species and Anisozygoptera one species [l
whereas in rice ecosystem alone accounts for 127 species under 71 genera of 13 families . So
far in Tamil Nadu, odonatan studies from rice fields are done in Coimbatore [*°, Chidambaram
11 Madurai M4, Thiruvallur I3 and Pattukkottai 1. The diversity of Odonata in rice
ecosystem of Tamil Nadu was poorly studied. Therefore, in this context the present study was
undertaken to assess the diversity of odonatan fauna in rice ecosystem.

Materials and Method

This study was carried out in the rice fields during 2019-2020 in six rice growing districts of
Tamil Nadu, Coimbatore at, Paddy Breeding Station, Coimbatore (427 m msl,
10°59°43.24°°N, 76°54°59.22°°E), Aduthurai at, (19.5 m MSL, 11° N, 79° E), Pudukkottai at
(93 m MSL, 10°36 N, 78°90E), Ramanthapuram at (5 m MSL, 9°50° N, 79°27° E),
Bhavanisagar at, (256 m MSL, 11° 29’ N, 77° 80’ E) and Gudalur at (1300 m MSL, 11°5’ N,
76°5’ E). The time of sampling from each district was decided by rice growing season, June to
August, (Kuruvai season), October to January (Samba season) in Coimbatore, Aduthurai,
Bhavanisagar whereas October to January (Samba season) in Pudukkottai and
Ramanathapuram. Samples were collected from all stages of the crop. Adult odonates were
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collected by using sweep net between 7.00 A.M. and 11.00
A.M. Collected odonates were Kkilled using ethyl acetate
fumes and then dry preserved. Identification of collected
Odonata was carried out as per the Fauna of British India
including Ceylon and Burma 58! with additional literatures
[17.18] These identified specimens were deposited in the Insect
Biosystematics Laboratory, Tamil Nadu Agricultural
University, Coimbatore.

Alpha diversity indices include Simpson’s diversity Index
(SDI) Shannon-Wiener index (H’), Margalef Index (o) and
Pielou’s Evenness Index (E1). Simpson’s diversity index is a
measure of diversity which takes into account the number of
species present, as well as the relative abundance of each
species. It is calculated using the formula, D = Zn (n-1)/ N(N-
1) where n = total number of organisms of a particular species
and N = total number of organisms of all species [*l, 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” = — X Pi
In(Pi), where Pi = S/ N; S = number of individuals of one
species, N = total number of all individuals in the sample, In =
logarithm to base °1. The higher the value of H’, the higher
the diversity. Species richness was calculated for the six
regions using the Margalef index which is given as Margalef
Index, o= (S — 1) / In (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). Pielou’s Evenness Index, E1=H’/ In(S); H* = Shannon-
Wiener diversity index, S = total number of species in the
sample 2, As species richness and evenness increase,
diversity also increases [°l. Beta diversity comprises
calculating similarity or dissimilarity between regions using
Bray Curtis Method. Here, it was done by Non Metric
Multidimensional ~ Scaling  Analysis (NMDS). NMDS
represents the original position of data in multidimensional
space as accurately as possible using a reduced number of
dimensions that can be easily plotted and visualized. In this,
abundance is plotted against species and regions by using
bray Curtis distance method. Samples that plot nearby have
similar species composition where plot further apart has less
similar to each other. Diversity analysis and NMDS are
performed by R Software using Vegan package 24,

Results and Discussion

In the present study, a total of 1754 odonata specimens were
collected from different rice ecosystems that represents 21
species under two sub orders. Under the sub order Anisoptera,
family Aeshnidae, species include Gynacantha dravida
Lieftinck, 1960; under family Libellulidae, species includes
Acisoma  panorpoides Rambur, 1842, Brachythemis
contaminata (Fabricius, 1793), Bradinopyga geminata
(Rambur, 1842), Crocothemis servilia (Drury, 1770),
Diplacodes trivialis (Rambur, 1842), Neurothemis tullia
(Drury, 1773), Orthetrum pruniosum (Burmeister, 1839),
Orthetrum sabina (Drury, 1770), Pantala flavescens
(Fabricius, 1798), Potamarcha congener (Rambur, 1842),
Rhyothemis variegata (Linneaus, 1763), Tholymis tillarga
(Fabricius, 1798), Tramea basilaris (Palisot de Beauvois,
1805) and Trithemis aurora (Burmeister, 1839). Under the
sub order Zygoptera, family Lestidae, species include Lestes
elatus Hagen in Selys, 1862; under family Coenagrionidae,
species includes Aciagrion occidentale Laidlaw, 1919,
Agriocnemis  pygmaea (Rambur, 1842), Ceriagrion
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coromandelianum (Fabricius, 1798), Ischnura rubilio Selys,
1876 and Ischnura senegalensis (Rambur, 1842). From
Coimbatore, Aduthurai, Pudukkottai, Ramanathapuram,
Bhavanisagar and Gudalur regions, the number of species
collected were 16,15,9,12,12 and 8 respectively (Tablel.).
Brachythemis contaminata (Fabricius, 1793), Diplacodes
trivialis (Rambur, 1842), Orthetrum sabina (Drury, 1770),
Pantala flavescens (Fabricius, 1798) and Ischnura rubilio
Selys, 1876 were ubiquitously found all the rice growing
regions. Species like Acisoma panorpoides Rambur, 1842 and
Rhyothemis variegata (Linneaus, 1763) found only in
Bhavanisagar and Gynacantha dravida Lieftinck, 1960
present only in Coimbatore. Similar trends in abundance are
also recorded from their studies 114 25 261,

Simpson Index of Diversity is highest for Coimbatore (0.89)
followed by Bhavanisagar (0.88), Aduthurai (0.87) and lowest
in  Pudukkottai (0.82). The highest Simpson value in
Coimbatore denotes high number of species diversity in that
region. A similar trend was observed when analyzing
Shannon-Wiener index (H’) in which follows Coimbatore
(2.45) > Aduthurai (2.27) > Bhavanisagar (2.25) >
Ramanathapuram (2.22) > Gudalur (1.94) > Pudukkottai
(1.90). Margalef Index (o) was maximum for Coimbatore
(2.33) and minimum in Gudalur (1.55). Piclou’s Evenness
Index (E1) shows the highest value for Bhavanisagar (0.94)
followed by Gudalur (0.93) (Table 2.). Even though
Coimbatore, Aduthurai, Pudukkottai and Ramanathapuram
shows more number of species diversity compared to
Bhavanisagar and Gudalur distribution of number of
individuals within the species were not even. Non Metric
Multidimensional Scaling Analysis (NMDS) plot reveals
regions Coimbatore and Aduthurai were more similar
between them (Fig. 1.). Gudalur has less similar among other
regions. Overall in similarity, almost all regions where similar
between each other.

Family Libellulidae was dominant odonatan family among all
the rice growing regions. This study was significant with the
findings 't 25 271, Their dominance may be due to adaptation
of modern agricultural practices. Libellulidae diversification
may also due to their high preference for lentic habitats 7],
Coimbatore region shows maximum species diversity because
of continuous paddy cultivation and water availability in
nearby irrigation channels even in fallow period. Gudalur
consists minimum number of species records because less
water abundance and seasonal cultivation. The construction of
water retention structure within the paddy fields store water
and serve breeding place for odonates during dry seasons [l
Odonata can be used as biocontrol agent for controlling major
rice insect pests 8 and also it efficiently predates the
mosquitoes %%, Negative effects of pesticides on Odonata in
rice fields have been previously documented by various
authors B33 The application of chemicals such as fertilizer,
herbicides and insecticides often lead to deteriorate water
quality which become vain to aquatic organisms [ 31, The
cases for significant reduction in odonatan population maybe
result of applying huge volume of insecticides in the rice
field. Studies by 1% 37 reveals application of agrochemicals
(insecticides and herbicides) suppresses up to 70 percent of
odonates in rice ecosystem. Nevertheless, due to our study
will pave way for future direction of research on correlation
between agrochemicals and odonata population relies more
ways to conserve them in agricultural fields.
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Table 1: Inventory of Odonata in rice fields of Tamil Nadu

Genus Coimbatore Aduthurai Pudukottai Ramanthapuram Bhavanisagar Gudalur
Acisoma panorpoides 0 0 0 0 21 0
Brachythemis contaminata 29 11 7 2 13 4
Bradinopyga geminata 12 5 0 0 0 0
Crocothemis servillia 13 17 2 6 12 9
Diplacodes trivialis 56 79 23 17 26 19
Orthetrum pruinosum 0 2 0 0 0 17
Orthetrum sabina 53 42 14 8 19 3
Neurothemis tullia 0 0 0 0 37 11
Pantala flavescens 78 110 33 30 37 17
Potamarcha congener 3 0 0 0 0 0
Gynacantha dravida 11 0 0 0 0 0
Tramea basilaris 7 3 0 4 0 0
Thollymis tillarga 17 9 3 0 7 0
Trithemis aurora 35 16 4 2 0 0
Rhyothemis variegata 0 0 0 0 12 0
Aciagrion ocidentale 0 17 0 6 0 0
Agriocnemis pygmaea 129 84 17 11 13 0
Ceriagrion coramandelium 47 23 0 12 17 0
Ischnura rubilio 76 62 27 21 42 11
Ischnura senegalensis 27 38 0 0 0 0
Lestes elatus 28 0 0 19 0 0
Total 621 518 130 138 256 91
Table 2: Diversity indices of rice growing regions of Tamil Nadu
Sites S'Qiﬁ)j’ggi :y'?sﬂ%()Of Shannon Diversity Index(H?) | Margalef Index (o) | Pielou’s Evenness Index (E1)
Coimbatore 0.89 2.45 2.33 0.88
Aduthurai 0.87 2.27 2.24 0.84
Pudukottai 0.82 1.90 1.64 0.86
Ramanathapuram 0.87 2.22 2.23 0.89
Bhavanisagar 0.88 2.25 1.83 0.94
Gudalur 0.84 1.94 1.55 0.93
Odonata diversity composition
<t Sp21
o | Sp16
Ramanthapuram Sp15
N Sp18 o
N = i
] Bhavanisagar Sp6
= 94 . - Gudalur
“ Coimtatfiuraise.
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| I I |
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NMDS1
Fig 1: NMDS plot for rice growing regions of Tamil Nadu
Conclusion Acknowledgement

Inventory of Odonata diversity in rice ecosystem forms the
basis for formulating integrated pest management practices
for any given geographical region. The reduction in chemical
pesticide use associated with biological control method is
increasing the abundance of some beneficial insects and
improving the natural control of specific pests. Our study
concludes that richness of odonatan in rice ecosystem will
take care of rice pests by some extent. This study has certainly
improved our knowledge absent Odonata diversity in paddy
crop agroecosystem.
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