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ABSTRACT: Two supervised field experiments were conducted in the bhendi hybrid MH 10 during kharif, 2012 and
rabi, 2012-13 to study the impact of agrochemicals on coccinellid population. The agrochemicals used were fertilizer,
insecticide and herbicide individually as well as in combinations. It was found that the population of coccinellids was
higher in the untreated check (0.20 to 1.13/plant) while a low population was recorded in the treatment with herbicide +
insecticide which ranged from 0.03 to 0.33/plant during kharif, 2012. In rabi, 2012-13, a higher population was recorded
in the untreated check (0.16 to 1.06/plant) while a low population was observed in the treatment with herbicide +
insecticide (0.06 to 0.50/plant). It was also found that, the population was higher in the treatment with fertilizer alone
(0.47 and 0.50/plant in kharif and rabi respectively) compared to the other treatments.
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INTRODUCTION

Okra (Abelmoschus esculentus (L.) Moench), commonly known as ‘bhendi’ or lady’s finger in India, is an economically
important vegetable crop grown in tropical and sub-tropical parts of the world. This crop is suitable for cultivation as a
garden crop as well as on large commercial farms. It is grown commercially in India, Turkey, Iran, Western Africa,
Yugoslavia, Bangladesh, Afghanistan, Pakistan, Burma, Japan, Malayasia, Brazil, Ghana, Ethiopian, Cyrpus and the
Southern United States. Bhendi contains proteins, carbohydrates and vitamin C [2,5], and plays a vital role in human diet
[17]. In India, it is grown in an area of 0.49 million hectares with an annual production of 5.80 million tonnes and
productivity of 11.6 tonnes per hectare [1]. Bhendi accounts for 60 per cent of export of fresh vegetables excluding
potato, onion and garlic [18]. Bhendi is susceptible to a large range of insect pests and diseases. Various growth stages of
the crops are susceptible to the different insect pests and diseases [7,8] has reported 72 insect pest species that attack and
damage bhendi. The population growth of any pest species is effectively controlled by their natural enemies [22]. The
lady bird beetles are predacious both at larval and adult stages and feed on various crop pests such as aphids and other
soft bodied insects [12]. The female lady bird beetles are more effective in aphid predation in compared to the male
beetles [3]. Rajpal and Joshi [16] reported that, the spiders and beetles were the main defenders in bhendi ecosystem. It
was also reported that, 6 species and 4 genera of coccinellids occurred in bhendi ecosystem [21]. The indiscriminate use
of pesticides has resulted in the development of resistance and resurgence in the pest besides environmental and health
hazards. High intensity of insecticide sprays causes mortality of beneficial arthropods associated with predation or
parasitism [4]. Biological control of insect pests with predators and/or parasitoids is the most important and ecofriendly
components of IPM. However, for selections and strategic application of insecticides, a comprehensive knowledge of
their lethal residual effects on insect pest and associated biocontrol agents is required [13, 14]. The present study was
carried out to investigate the effect of certain agrochemicals (fertilizer, herbicide, insecticide) on the population of
coccinellid predators in the bhendi field.
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MATERIALS AND METHODS

Two field experiments were conducted to assess the impact of certain agrochemicals on coccinellids population in bhendi
during kharif, 2012 and rabi, 2012-13 at Eastern farm of Pandit Jawaharlal Nehru College of Agriculture and Research
Institute (PAJANCOA and RI), Karaikal, U.T. of Puducherry, India on the bhendi hybrid MH 10. The experiment was
laid out in a Randomized Block Design with three replications and eight treatments in a 5.4 x 4.5 square meter plots. The
treatments include untreated check, herbicide only (Oxyflourfen 23.5 EC @ 0.15 kg a.i/ha applied as pre emergence
application at 3 days after sowing (DAS)), fertilizer only (NPK applied @ 20:50:30 kg/ha as basal and the remaining N
20 kg/ha applied at 30 DAS), insecticide only (Carbaryl 50 WP @ 2g/lit as foliar spray at 50 DAS), herbicide + fertilizer
(Oxyflourfen 23.5 EC @ 0.15 kg a.i/ha applied as pre emergence application at 3 DAS and NPK applied @ 20:50:30
kg/ha as basal and the remaining N 20 kg/ha applied at 30 DAS), herbicide + insecticide (Oxyflourfen 23.5 EC @ 0.15
kg a.i/ha applied as pre emergence application at 3 DAS and carbaryl 50 WP @ 2g/lit as foliar spray at 50 DAS),
fertilizer + insecticide (NPK applied @ 20:50:30 kg/ha as basal and the remaining N 20 kg/ha applied at 30 DAS and
carbaryl 50 WP @ 2g/lit as foliar spray at 50 DAS) and herbicide + insecticide + fertilizer (Oxyflourfen 23.5 EC @ 0.15
kg a.i/ha applied as pre emergence application at 3 DAS and NPK applied @ 20:50:30 kg/ha as basal and the remaining
N 20 kg/ha applied at 30 DAS and carbaryl 50 WP @ 2g/lit as foliar spray at 50 DAS). Insitu counts were taken at
weekly intervals on ten randomly selected plants of middle three rows, leaving the border row plants. The total number
of coccinellids were counted and expressed as number/plant. The data obtained from the field experiments were analysed
in a Randomized Block Design by ‘F’ test for significance as described by Panse and Sukhatme [15]. Critical difference
values were calculated at 5% probability level and the treatment mean values of the experiment were compared using
Duncan’s Multiple Range Test (DMRT) [9].

RESULTS AND DISCUSSION

During kharif and rabi, nine species of coccinellids viz., Brumoides suturalis Fabricius, Cheilomenes sexmaculata
Fabricius, Coccinella transversalis Fabricius, Epilachna viginctioctopunctata Fabricius, Harmonia octomaculata
Fabricius, Hyperaspis maindroni Sicard, llleis cincta Fabricius, Micraspis discolor Fabricius, Propylea dissecta Mulsant
were observed. During kharif, the impact of agrochemicals on the population of coccinellids in bhendi ecosystem are
presented in Table 1. At 1* and 2™ week after sowing there was no coccinellids and hence the population of coccinellids
was observed from 3" week and continued upto 12" week after sowing.

Table 1. Impact of agrochemicals on the population of coccinellids in bhendi ecosystem during kharif, 2012
(Field experiment I)

Population of coccinellids # Per cent
S. No. Treatments 5L 4 S g - ot o 0 ™ T C::lth":lll 1\91'1]1‘1:{011
week week week weel: week weel week week weelk week control
1 Untrented check 0.20 0.30 0.43 0.36 0.66 0.70 0.80 0.76 0.6 1.13 0.63
: fireates e 040y | coseP | coas® | coaa®™ | cnsaf | oo0oaeye (nozE | coomd | cromd | ¢rosyE | (0 sng
, Hocbicic 0.06 0.10 0.16 0.40 0.46 0.43 0.46 0.43 0.50 0.76 0.37 o126
i Fruee @3n™® | 037 | 045 | o’ | 07 | coam™ | o7 | coesl | c0rn® | coso | coan® i
, Fenitiner 0.13 0.23 0.26 0.36 0.53 0.56 0.50 0.66 0.63 0.83 0.47 25 0
: maz™ | c4o® | cosa® | o™ | c07afd | co7ed® | o7 | oo’ | (0 | cooemd | cogof :
. scticis 0.06 0.10 0.16 0.16 0.33 0.26 0.30 0.30 0.33 0.40 0.24 oo
: nsschEine s | cosmr | co4er | 046t | o6l | coss® | coss® | cosa® | osnt | coerP | cosap :
0.03 0.13 0.13 0.30 0.43 0.36 0.33 0.30 043 0.66 0.31
5. | Herbicide+fertilizer . o R o . . - - . cd .| o7
27 | wao™® | 040 | cosere | coeod | co.en™ | (o613 | (0.50 | (o6oy® | co.say? | cosE
0.03 0.10 0.10 0.10 0.26 0.23 0.23 0.23 0.33 0.26 0.19
6. | Herbicide+insecticid 69,54
i aeTinseicide cozme | cosme | cozme | o3 | ser | csor | oz | cosze | o | cosar | coame
; Fertiizersin secticid 0.03 0.13 0.20 0.26 0.40 0.33 0.40 0.36 040 0.73 0.32 4091
: Eerrmsschoice 0zt | wam® | cossr | coser | oee | co60® | 0em | 0.6a™ | co6e® | co.38r | (o5 :
B o 0.10 0.6 0.23 0.30 0.56 0.60 0.53 0.40 D46 0.56 0.39
B |Hebidderfertilizerrinsecticlde | oo | g agy® | o5y | osme | 078 | s | 076 | ee® | o7r | orsp | oesy | B
CD(P=0.05) D.120%* | 0.te* | 0169 | 0.174% | D.104% | 0141%* | 0.106** | 0.122%* | 0.070%* | 0.111%* | 0.08g*

**_ Significant at P=0.01, *- Significant at P= 0.05, # - Mean of 10 plants, Mean of 3 Replications, In a coloum mean
followed by a common letter are not significantly different by DMRT (P=0.05), Values in parentheses are VX+0.5
transformed values
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The population of coccinellids ranged from 0.03 to 1.13/plant irrespective of the treatments from 3™ week to 12" week
after sowing. It was found that the population of coccinellids was low in all the treatments which ranged from 0.03 to
0.83/plant compared to the untreated check which ranged from 0.20 to 1.13/plant from 3™ week to 12" week after
sowing. It was found that, a low population of coccinellids was observed irrespective of the treatments throughout the
crop growth period. The overall mean population of coccinellids ranged from 0.19 to 0.63/plant. It was found that the
population of coccinellids was low in the treatment with herbicide + insecticide (0.19/plant) followed by the treatment
with insecticide alone (0.24/plant) compared to the untreated check which recorded a higher population of coccinellids
(0.63/plant). It was found that, a higher per cent reduction of coccinellids population was observed in the treatment with
herbicide + insecticide (69.84%) while a lower per cent reduction of coccinellids population was observed in the
treatment with fertilizer alone (25.39%) compared to the untreated check. During rabi, the impact of agrochemicals on
the population of coccinellids in bhendi ecosystem are presented in Table 2. At 1* and 2™ week after sowing there was
no coccinellids and hence the population of coccinellids was observed from 3™ week and continued upto 12" week after
sowing. The population of coccinellids ranged from 0.03 to 1.06/plant irrespective of the treatments from 3™ to 12" week
after sowing. It was found that the population of coccinellids was low in all the treatments which ranged from 0.03 to
0.86/plant compared to the untreated check which ranged from 0.16 to 1.06/plant from 3™ week to 12" week after
sowing. It was found that a low population was observed irrespective of the treatments throughout the crop growth
period.

Table 2. Impact of agrochemicals on the population of coccinellids in bhendi ecosystem during rabi, 2012-13 (Field
experiment I1)

Population of coccinellids £ Per cent
Overall | reduction
. axd th h ih =th i i i th
5. No. Treatments 3 I\ S 6 7 g 9 10 11 1™ week | mean over
weel weel weelo weel weel week weel weel: week control
016 | 036 | 046 | 040 | 053 | 070 053 086 T 106 6
Unireated check 45y | coean | @7ow | 0ee) | 075w | @86 | msme | @osa | aone | ose | osie
— T13 | 033 | 03% | 036 | 036 | 043 750 056 060 053 K
2 Herbicide 3906
0.42) | (0.5%)ab | 06130 | (052 | 0.63ab | (0.690c | (073abe | (078)bc | (07980 | (0.76ab | (065
| et 013 | 020 | 026 | 033 | 046 | 056 070 070 080 0.86 050 e
: (0.40) | (0460|0510 | (059 | @706 | 07%)c | (0.860kc | (084cd | (0016 | (0.950bc | (07Dd :
P 010 | 023 | 020 | 020 | 023 | 016 030 040 056 056 029 52 63
: (037 | 04%ab| 0.46a | (046) | (0.4 | (046)a | (058a | (DE6b | (078ab | (0.78ab | (0.57)ab :
— — 003 | 016 | 020 | 026 | 036 | 050 06D 070 070 070 047
3. | Herbicidetfertilizer 027 | 042a | (048a | (059 | @edab | ©7c | (0.7%abe | (086cd | (085ab | (08dabe | meee | 2H
— 006 | 020 | 013 | 020 | 030 | 010 036 033 050 043 075
6. | Herbicidetinsecticide (0.31) | (049ab| 0408 | (046) | ©58ab| ©37a | 054 | @6l | 073 | (068 | (053 | OO
S 010 | 013 | 016 | 026 | 030 | 023 040 043 063 053 032 5000
: 037 | (042a | c046a | (055 | 058%b | (051b | (0.66b | (06%ab | (0.827%b | (0.75ab | (0593 :
— 003 | 013 | ole | 023 | 030 | 036 046 043 066 076 035
8 | Herbicdetfertilizertinsecticide | 00 | g amya | (046 | (0.5 | 0.58)ab | (0.54%0 | (071abc | (068ab | (034%b | (0omabe | oson | *57!
ChP=0.05) N5 0187|0183 | NS | 0167 | 0161 | 0Z11* | 0138°* | 0147 | 0100 | 0.050*

NS -Not significant, **- Significant at P=0.01, *- Significant at P= 0.05, # - Mean of 10 plants, Mean of 3 Replications,
In a coloum mean followed by a common letter are not significantly different by DMRT (P=0.05), Values in parentheses
are VX+0.5 transformed values
The overall mean population of coccinellids ranged from 0.25 to 0.64/plant. It was found that the population of
coccinellids was low in the treatment with herbicide + insecticide (0.25/plant) which was at par with insecticide alone
(0.29/plant) compared to the untreated check which recorded a higher population of coccinellids (0.64/plant). It was
found that, a higher per cent reduction of coccinellids population was observed in the treatment with herbicide +
insecticide (60.94%) followed by the treatment with insecticide alone (54.69%) while a lower per cent reduction of the
population of coccinellids was observed in the treatment with fertilizer alone (21.87%) compared to the untreated check.
The present findings revealed that, there was a higher reduction of coccinellids in the treatment with the herbicide +
insecticide followed by insecticide alone and other treatments. The results also showed 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 coccinellids while fertilizer alone found to have a lesser impact
on the population of coccinellids. Echegaray [6] reported that coccinellid predators are vulnerable to insecticides over
most of its life. Sunitha et al. [20] reported that newer insecticides namely imidacloprid, spinosad, novaluron and
combination treatments with novaluron + spinosad and B.t. + spinosad were found to be relatively less toxic to

coccinellids when compared to conventional insecticide like dichlorvos.
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Jyoti and Goud [11] reported that emamectin benzoate 5 SG @ 8 g a.i./ha was safer to coccinellids, chrysopids and
spiders in brinjal ecosystem. Sheeba Jasmine and Kuttalam [19] stated that emamectin benzoate 5 SG and 1.9 EC was
found to be safer to coccinellids. He et al. [10] concluded that imidacloprid systemically applied at the recommended
field rate showed less toxicity against coccinellid predators. The present findings are in accordance with the above
findings.
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