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Impact of agrochemicals on odonata in rice (Oryza sativa L.) ecosystem
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ABSTRACT

Two supervised field experiments were conducted during kharif, 2012 and rabi, 2012-13 to study the
impact of agrochemicals on the population of odonata in rice at Pandit Jawaharlal Nehru College of
Agriculture and Research Institute (PAJANCOA & RI), Karaikal, U.T. of Puducherry, India. The
experiment was laid out in a randomized block design with eight treatments and three replications. It
includes sole application of herbicide (Butachlor @ 2.5 litres/ha), fertilizers (NPK applied @ 50% N +
100% P + 100% K), insecticide (Chlorpyriphos @ 0.02 per cent seedling dip and foliar spray @ 1250
mi/ha), herbicide + fertilizer, herbicide + insecticide, fertilizer + insecticide, herbicide + fertilizer +
insecticide and untreated check. In this experiment eight species of odonata viz., Agriocnemis pygmaea
Rambur, Ceriagrion coromandelianum F., Ischnura aurora Brauer, Lestes elatus Hagen in Selys,
Diplacodes trivialis Rambur, Orthetrum sabina Drury, Pantala flavescens F. and Rhyothemis
variegata Linn. were identified during the crop growth period. The population of odonata was
recorded from 1% week to 12" week after transplanting. During kharif, the overall mean population of
odonata ranged from 0.19 to 0.65/sweeping. It was found that the per cent reduction was higher in the
treatment with herbicide + insecticide (70.77%) compared to the untreated check. During rabi, the
overall mean population of odonata ranged from 0.19 to 0.56/sweeping. A higher per cent reduction
was observed in the treatment with herbicide + insecticide (66.07%) as in the kharif. It was concluded
from both field experiments a higher population of odonata was observed in the untreated check
followed by the treatment with fertilizer alone while alow population was observed in the herbicide +
insecticide treatment followed by insecticide alone.
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INTRODUCTION

Rice, Oryza sativa L. is a staple food for over 55 per
cent population of India and is grown in amost all
the states (Jadhao and Khurad, 2011). Paddy field is
one of the biggest agroecosystems in the world, and
rice holds a responsible position in the world food
problem. It is more excessive in Asia where paddy
field is the largest and probably one of the oldest
agroecosystem. More than 30 per cent of rice
arthropod complex was found to be beneficial. But
due to the application of pesticides adopted by
farmers for higher yield, the rice agro-ecosystem is
totally disturbed and misbalanced. Beneficial insects
are more vulnerable and quickly go down than
herbivores. It is very important to manage the
herbivores by judicious use of novel and safer
insecticides for proper maintenance of ecological
balance. Many studies have shown that the impact
of pests in rice paddy fields is often reduced to
negligible levels when predator communities are
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conserved through reducing the use of pesticides
(Way and Heong 1994; Settle et al., 1996; Schoenly
et al. 1998).

Odonata is the only large insectan order which is
entirely predaceous. Both the nymphs and adults are
voracious predators on other insects. All odonata are
found close to fresh, though adult dragonflies often
venture out for some distance overland, foraging for
food (Gunathilagarg et al., 1999). Rice ecosystem
provides a good habitat for Odonata because of its
aguatic nature and availability of prey species
throughout the cropping season (Bambaradeniya et
al.,, 2004). Thirty per cent species of Odonata
inhabiting mainland utilize rice fieds for
oviposition (Ueda, 1998). They are the important
predators in rice ecosystem and predate on adult
stemborer, leaf folder and nymphs of leaf and
planthoppers (Israel and Padmanabhan, 1976;
Krishnasamy et al., 1984; Gunathilagarg et al.,
1999; Khalig, 2002). To maximize production and
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minimise insect pest infestation, agrochemicals viz.,
fertilizer, pesticides etc are excessively applied into
the rice fields and more than 75 per cent of farmers
in rice growing regions of Tamil Nadu are using
moderately or highly hazardous pesticides (Chitra et
al., 2006). Over usage of agrochemicals causes not
only environmental contamination but also is
detrimental to other organisms particularly natural
enemies viz., dragonflies, damselflies, coccinellids,
groundbeetles, spiders etc., in the rice ecosystem
(Takamura et al., 1991). Hence, this study was
undertaken to assess the impact of agrochemicals on
Odonatain rice ecosystem.

MATERIALSAND METHODS

Two supervised field experiments were conducted
in an irrigated condition during kharif, 2012 and
rabi, 2012-13 at eastern farm of PAJANCOA and
RI, Karaikal. The experiment was laid out in a
Randomized Block Design (RBD) with three
replications and eight treatments in a 5.5 x 4.5
square meter plot with a spacing of 15 x 10 cm and
the variety used was ADT 45. The treatments of the
experiments were : Control (No chemical inputs) —
T1, Herbicide only (Butachlor @ 2.5 litresha
applied as sand mix and broadcast three days after
planting with a thin film of water maintained in the
plots) — T2, Fertilizers only (NPK applied @ 50% N
+ 100% P + 100% K as basal and the remaining N
applied in three splits a 15, 30 and 45 days after
planting) —T3, Insecticide only (Chlorpyriphos @
0.02 per cent seedling dip and foliar spray @ 1250
mi/ha at 45 and 60 days after planting)-T4,
Herbicide + Fertilizer (Butachlor @ 2.5 I/ha + NPK
applied @ 50% N + 100% P + 100% K as basal and
the remaining N applied in three splits at 15, 30 and

Table 1. Odonata observed in the rice ecosystem

Name of the Order/Family/Scientific Occurrence
name Kharif ] Rabi

Odonata
a. Coenagrionidae
Agriocnemis pygmaea Rambur v
Ceriagrion coromandelianum Fabricius v v
Ischnura aurora Brauer v v
b. Lestidae
Lestes elatus Hagen in Selys | Vv | Vv
c. Libellulidae
Diplacodes trivialis Rambur v v
Orthetrum sabina Drury v v
Pantala flavescens Fabricius v v
Rhyothemis variegata Linnaeus v -
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45 days after planting)-T5, Herbicide + Insecticide
(Butachlor @ 2.5 I/ha + chlorpyriphos seedling dip
(0.02%) and foliar spray @ 1250 mi/haat 45 and 60
days after planting)-T6, Fertilizer + Insecticide
(NPK applied @ 50% N + 100% P + 100% K as
basal and the remaining N applied in three splits at
15, 30 and 45 days after planting + chlorpyriphos
seedling dip (0.02%) and foliar spray @ 1250 mi/ha
at 45 and 60 days after planting)-T7 and Herbicide +
Fertilizer + Insecticide (Butachlor @ 2.5 litres/ha +
100N: 50P: 50K + chlorpyriphos seedling dip
(0.02%) and foliar spray @ 1250 ml/ha at 45 and 60
days after planting)-T8.
The impact of agrochemicals on odonata population
was assessed based on the net sweeping method at
weekly intervas in each of the treatment
(Arulprakash and Gunathilagargj, 2011). The data
obtained from the field were anayzed in a smple
Randomized Block Design by ‘F’ test for
significance as described by Panse and Sukhatme
(1958). Critical difference values were calculated at
5 per cent probability level and the treatment mean
values of the experiments were compared using
Duncan’s Multiple Range Test (DMRT) (Gomez
and Gomez, 1984).
RESULTSAND DISCUSSION
During the survey, eight species of odonata were
recorded (Table 1). During kharif, the population of
odonata was recorded from 1% week to 12" week
after transplanting. At 1% week, the odonata
population ranged from 0.05 to 0.32/sweeping. A
low population was recorded in al the treatments
compared to the untreated check which recorded a
higher population of odonata. Similar trend was
observed upto 2™ week after transplanting. At 3"
week, the population of odonata was in an
increasing trend and ranged from 0.23 to
0.64/sweeping. It was found that the population of
odonata was low in al the treatments which ranged
from 0.23 to 0.56/sweeping compared to the
untreated check. The population of odonata from 4"
week to 8" week after transplanting ranged from
0.13 to 0.94/sweeping. It was found that the
population of odonata was low in al the treatments
which ranged from 0.13 to 0.94/sweeping compared
to the untreated check which ranged from 0.40 to
1.07/sweeping.
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Table 2. Impact of agrochemicals on the population of odonatain rice ecosystem during kharif, 2012 (Field experiment I).
Population of odonata in numbers (week after transplanting) Per cent
Overall reduction
Treatments 18 ond 3d 4t 5t gih 7th gih gth 10" 1710 12th mean ungfvei:t o
week week week week | week week week week week week week week check
Untreated check 0.32° 0.49¢ 0.64° 0.40° | 047° 0.82° 1.01¢ 1.07 0.78° 0.72° 0.64° 0.4° 0.65° -
Herbicide 0.15° | 023* | 044 | 023® [017® | 054 | 059° | 061° | 047° | 0.39% | 036™ | 0.16® 0.36° 44.62
Fertilizer 0.19° 0.29° 056" | 0.33* | 0.33* | 068® | 0.87° | 0.94° 0.65° | 0.58%® | 0529 | 0.29™ 0.52¢ 20.00
Insecticide 007 | 0.13% 027 | 014 | 017® | 035*° | 0477 | 045° | 019° | 0.11® 0.13% 005 | 0.21® 67.69
Herbicide + Fertilizer 0.11® | 022 | 044° 031 | 029* | 056 | 0.83° 0.67° 044° | 041% | 033* | 0.18® 0.40° 38.46
Herbicide + Insecticide 0.05% 0.09% 0.25% 0.13* | 0.14° 0.312 0.46% 0.39% 0.172 0.09% 0.112 0.07% 0.19% 70.77
Fertilizer + Insecticide | 0.09% | 0.15%° 0.25° | 0.19® | 020® | 0.37%° | 059 | 057 | 033 | 030 | 024* 0.112 0.28° 56.92
Hebiede rinsectide | 011% | 0.17% | 023° | 017% | 023% | 034° | 047° | 045 | 031 | 023" | 018° | 011° | 025° | 6154
CD(P=0.05) 0.115** | 0.136** | 0.099** | 0.158* | 0.144* | 0.126** | 0.091** | 0.132** | 0.112** | 0.180** | 0.170** | 0.164** | 0.038** -
** _ Significant at P=0.01, * - Significant at P=0.05, In a column mean followed by a common letter are not significantly different by DMRT (P=0.05); Mean
of 5 sweepings, Mean of 3 replications.
Table 3. Impact of agrochemicals on the population of odonatain rice ecosystem during rabi, 2012-13 (Field experiment I1).
Population of odonata in numbers (week after transplanting) rFe)grugfiT)tn
Overall
Treatments 18 ond o 4th 5th 6t 2tn ghh gth 10" 11t 19th mean un:)rvgted
week week week week week week week week week week week week check
Untreated check 0.25° 0.41° 0.57° 0.73° 0.74° 0.88° 0.68° 0.61° 0.58° 0.52° 0.44° 0.27° 0.56° -
Herbicide 0.13* | 0.19® 0.31® 0.49% 0.50% | 0.60° | 0.45* | 044> | 030%™ | 0.19%® 0.14® 0.12% | 0.32¢ 42.86
Fertilizer 0.21« 0.27° 0.37° 0.65% 0.59> 0.74% 0.67° 0.54° 0.45% 0.41* 0.32% 0.23* 0.45' 19.64
Insecticide 0.05® 0.15% 0.22%® 0.36% 0.41%® 0.41%® 0.30® 0.18% 0.15% 0.122 0.10% 0.06% | 0.21® 62.50
Herbicide + Fertilizer 017 | 024® | 031 | 053¢ | 058 | 062° | 0.63° | 047° | 037* | 025 | 0.19®° | 015" |0.38° 32.14
Herbicide + Insecticide 0.03? 0.147 0.18° 0.33° 0.40° 0.38° 0.26° 0.12% 0.18% 0.147 0.08° 0.047 0.19° 66.07
Fertilizer + Insecticide 007° | 047®° | 026 | 039® | 046 | 044™ | 043° | 036 | 022® | 015* | 011* | 008 |0.26° 53.57
E;rtti’l'gge *linsecticide+ | e | oo | 023® | 0377 | 043® | 043® | 032* | 025® | 018® | 014* | 009 | 005 |o023° 58.93
CD(P=0.05) 0.112** | 0.094** | 0.120** | 0.086** | 0.117* | 0.119** | 0.119** | 0.206** | 0.169** | 0.191* | 0.185* | 0.141** | 0.058** -

** - Significant at P=0.01, * - Significant at P=0.05, In a column mean followed by a common letter are not significantly different by DMRT (P=0.05),

mean of 5 sweepings, mean 3 replications.
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The population of odonata was in a decreasing trend
from 9™ week to 12" week after transplanting and
ranged from 0.05 to 0.78/sweeping. It was found
that the population of odonata was low in al the
treatments which ranged from 0.05 to
0.65/sweeping compared to the untreated check
which ranged from 0.41 to 0.78/sweeping. The
overall mean population of odonata ranged from
0.19 to 0.65/sweeping. The odonata popul ation was
low in the treatment with herbicide + insecticide
followed by insecticide treatment alone compared to
the untreated check.

It was found that the treatment with herbicide +
insecticide recorded a higher per cent reduction
while a low per cent reduction of odonata
population was observed in the treatment with
fertilizer alone compared to the untreated check
(Table 2). During rabi, the population of odonata
was observed from 1% week and continued upto 12"
week after transplanting. At 1% week, the population
of odonata ranged from 0.03 to 0.25/sweeping. A
low population was recorded in al the treatments
compared to the untreated check which recorded a
higher population of spiders. At 2" week, the
population of odonata was in an increasing trend
and ranged from 0.14 to 0.41/sweeping. It was
found that the population of odonata was low in all
the treatments which ranged from 0.14 to
0.27/sweeping compared to the untreated check.
The population of odonata from 3™ week to 6™ week
after transplanting ranged from 0.18 to
0.88/sweeping and found that the population of
odonata was low in al the treatments which ranged
from 0.18 to 0.74/sweeping compared to the
untreated check which ranged from 0.57 to
0.88/sweeping.

The population of odonata was in a decreasing trend
from 7" week to 12" week after transplanting and
ranged from 0.04 to 0.68/sweeping. It was found
that the population of odonata was low in al the
treatments which ranged from 0.04 to
0.67/sweeping compared to the untreated check
which ranged from 0.27 to 0.68/sweeping. The
overall mean population of odonata ranged from
0.19 to 0.56/sweeping. It was found that, the
odonata population was low in the treatment with
herbicide + insecticide than insecticide treatment
alone compared to the untreated check. A higher per
cent reduction was observed in the treatment with
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herbicide + insecticide while a low per cent
reduction of odonata population was observed in the
treatment with fertilizer alone compared to the
untreated check (Table 3).

It was found that there was a higher reduction of
odonata in the treatment with the herbicide +
insecticide followed by insecticide aone and other
treatments. The results also showed that a lower per
cent reduction was observed in the treatment with
fertilizer alone. Hence, it was concluded that the
agrochemicals namely herbicide + insecticide found
to have an impact on the population of odonata,
while fertilizer alone found to have a lesser impact
on the population. Takamura and Yasuno (1986),
Tang and Siegfried (1995), Arulprakash and
Gunathilagarg) (2011) reported that odonata are
highly susceptible to pesticides and its repeated
application in rice fields may result in the
destruction of most species of Odonata.
ACKNOWLEDGEMENT

The authors are grateful to Ms. N. Chitra, Assistant
Professor, TNAU, Coimbatore and Mr. R.
Arulprakash, Assistant Professor, State Agricultura
Extenson Management Ingtitute (STAMIN),
TNAU, Kudumiyanmalai, Tamil Nadu, India for
identifying the odonata species.

REFERENCES

Arulprakash, R. and Gunathilagarg, K. 2011
Impact of agrochemicals on the abundance and
diversity of odonata in rice fields. Indian
Journal of Plant Protection, 39(3): 191-195.

Bambaradeniya, C.N.B., Edirisinghe, J.P., De
Silva, D.N., Gunatilleke, C.V.S., Ranawana
K.B. and Wijekoon, S. 2004. Biodiversity
associated with an irrigated rice ecosystem in
Sri Lanka. Biodiversity Conservation, 13: 1717-
1753.

Chitra, G.A., Muraeedharan, V.R., Swaminathan
T. and Veeraraghavan, D. 2006. Use of
pesticides and its impact on health of farmersin
South India. Journal of Occupational and
Environmental Health, 12: 228-233.

Gomez, K.A. and Gomez, A.A. 1984. Statistical
procedures for agricultural research. Wiley
International Science Publications, John Wiley
and Sons, New Y ork, 680 P.

Gunathilagargj, K., Soundargjan, R.P., Chitra, N.
and Swamiappan, M. 1999. Odonata of rice



Impact of agrochemicals

fields of Coimbatore. Zoos’ Print Journal, 14:
43-44.

Israel, P. and Padmanabhan, S.Y. 1976. Biological
Control of Rice in India, Fina Technica
Report, USPL 480, CRRI, Cuttack. 155 PP.

Jadhao, M.F. and Khurad, A.M. 2011. Insect pests
complex of rice ecosystem in eastern vidarbha
of Maharashtra, India. International Referred
Research Journal, 2(24):19-21.

Khalig, A. 2002. Potential of dragonflies as
biocontrol agents of insect pest of rice. Current
Trends in Odonatology,. A. Kumar, (Ed.,) Daya
Publishing House, Delhi.1-26 PP.

Krishnasamy, N., Chauhan, O.P. and Das, R.K.
1984. Some common predators of rice insect
pests in Assam. International Rice Research
Newsletter, 9: 15-16.

Panse, V.G. and Sukhatme, P.V. 1958. Statistical
methods for agricultural works. Indian Council
of Agricultural Research, New Delhi, 327 P.

Schoenly, K.G., Justo, H.D., Barrion, A.T., Harris,
M.K. and Bottrell, D.G.1998. Analysis of
invertebrate biodiversity in a Philippine
farmer’s irrigated rice field. Environmental
Entomology, 27: 1125-1136.

Settle, W.H., Ariawan, H., Astuti, E.T., Cahyana,
W., Hakim, A.L., Hindayana, D., Lestari, A.S.
and Pgarningsih, S. 1996. Managing tropical
rice pests through conservation of generalist
natural enemies and alternative prey. Ecology,
77(7): 1975-1988.

© 439

56

Takamura, K. and Yasuno, M. 1986. Effects of
pesticide application on chironomid larvae and
ostracods in rice fields. Applied Entomology
and Zoology, 21: 370-376.

Takamura, K., Hatakeyama, S. and Shraishi, H.
1991. Odonate larvae as an indicator of
pesticide contamination. Applied Entomology
and Zoology, 26: 321-326.

Tang, J.X. and Siegfried, B.D. 1995. Comparative
uptake of a pyrethroid and organophosphate
insecticide by selected aquatic insects. Bulletin
of  Environmental Contamination  and
Toxicology, 55: 130-135.

Ueda, T. 1998. Odonata community in paddy
fields. Conservation of Riparian Environment -
A Viewpoint from Biological Communities (eds.
Y. Esaki and T. Tanaka), Asakura Shoten,
Tokyo. 93-110 PP.

Way, M.J. and Heong, K.L. 1994. The role of
biodiversity in the dynamics and management
of insect pests of tropical irrigated rice - a
review. Bulletin of Entomological Research, 84:
567-587.

M. Soniyagandhi* and K. Kumar**
**Department of Agricultural Entomology and
Nematology, Pandit Jawaharlal Nehru College of
Agriculture and Research Institute, Karaikal-609
603. u. T. of Puducherry, India.
*Email: kumarkaliaperumal @yahoo.co.in



