
 

 

EVALUATING THE BIO-EFFICACY OF PESTICIDE COMBINATIONS ON 
NATURAL ENEMIES IN RICE CULTIVATION 

 
 

ABSTRACT 

Rice cultivation is frequently threatened by pests, leading to the widespread use of chemical 
pesticides including organophosphates, carbamates, and synthetic pyrethroids. This study 
evaluates the bio-efficacy of various pesticide combinations in rice fields and their effects on 
natural enemies like spiders and coccinellids. Pesticides such as chlorantraniliprole, 
flubendiamide, Azoxystrobin, Tebuconazole, Difenconazoleand cartap hydrochloride used alone 
or in combination were tested for their compatibility and safety. Results showed that these 
combinations do not significantly suppress natural enemies, making them suitable for Integrated 
pest management due to often carefully selected to target pests without affecting beneficial 
organisms. It supports the development of sustainable pest management strategies that minimize 
harm to beneficial organisms. 
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Introduction 
Rice is one of the most important staple crops globally, providing a major source of food and 
livelihood for billions of people, particularly in Asia. However, rice cultivation faces 
significant challenges from various insect pests, diseases, and weeds, which can lead to 
substantial yield losses (Fahad et al., 2019). To manage these pests effectively, chemical 
pesticides are commonly used. The insecticides used in agriculture are grouped into different 
classes withdifferent chemical bases and mode of action.Out of them, the most important 
inorganicinsecticides used against the pests in rice belong to organophosphate, carbamates 
andsynthetic pyrethroids (Chormuleet al., 2014). There is a need to evaluate thecompatibility 
and efficacy between these insecticides. A combination of pesticides issaid to be compatible 
when the pesticides used in combination act without impairmentof toxicity, physical properties 
or plant safety of either of the components, whereasincompatibility is a condition that may 
occur when two or more pesticides are used incombination with resultant loss or impairment of 
effectiveness of either 
component,developmentofundesirablephysicalpropertiesandreductionoftoxicityortheinitiation 
of plant injury response. When any of these conditions occurthe components of the 
combinations are said to be incompatible (Sharvelle, 1961).Incompatible combinations reduce 
the natural enemy population after application atthe 
fieldlevel.Compatiblecombinationofpesticidesreducesthepestsanddiseasessimultaneouslyand 
maintains thesustainablepopulationofthenaturalenemies. 
    Natural enemies including beneficial insects such as spiders, lady beetles, and 
coccinellids play an essential role in regulating pest populations in rice fields (Norris et al., 
2003; Gurr et al., 2012). The unintended effects of pesticide combinations on these beneficial 
organisms could undermine their ecological role and disrupt natural biological control 
processes. Pesticidesandpesticidemixtureshave an indirectimpacton the physiologyand 
behaviourofnaturalenemiesbydecreasinglongevity,fecundity,reproduction,developmenttime,mo



 

 

bility,foraging,feedingbehaviour,predation,preyintake,emergenceratesandsexratio (Cloyd, 
2012). 
Therefore, it is important to evaluate the bio-efficacy of different pesticide combinations not 
only for their effectiveness against target pests but also for their potential to preserve natural 
enemies.  This study aims to assess the bio-efficacy of various pesticide combinations used in 
rice cultivation and their effect on natural enemies. By understanding the interactions between 
pesticide combinations and beneficial insects, more sustainable and effective pest management 
strategies can be developed, leading to improved crop productivity and environmental 
conservation. 
Materialandmethods 
TheexperimentwasconductedintheexperimentalfarmatAgriculture Research 
station,Nelloreduringlatekharif,2021inaRandomizedBlockDesign(RBD),having12 treatments 
which were replicated thrice in a net experimental area of 15m2 
each.NurseryofricevarietyNLR34449sownandtransplantedwith20cmx15cmspacing.All the 
agronomic practices were followed during crop growth period.The 
treatmentswerelistedinthetable1.Theinsecticideswereappliedashigh-
volumesprays@500litresofsprayfluid per 
ha.Individualpesticidesandtheircombinationsweresprayedat40DAT and 55 DAT (Days After 
Transplanting). Third spraying of pesticides i.e., at 70 DAT was avoided as thedamage due to 
insect pests reached below ETL (Economic Threshold Level). Data on number of predators 
such asground beetles,spiders,and coccinellids were recorded from 15 randomlychosen 
plantsineachplotatpre-treatment,5and10daysaftereachsprayinordertoknowtheimpactof the 
pesticide combinations against the natural enemies. The mean number of allpredatorsper15 
clumps wasstatisticallyanalysedusingSPSS20. 

Table 1. Details of the treatments for bioefficacy ofpesticide combinations against natural 
enemies in rice 

Treatment Nameofthepesticide/pesticidecombination 
Dosage 

(gm/lorml/l) 

T1 Chlorantraniliprole 0.4ml/l 

T2 Flubendiamide 0.1ml/l 

T3 Cartaphydrochloride 2.0gm/l 

T4 Azoxystrobin+tebuconazole 1.50ml/l 

T5 Azoxystrobin+difenconazole 1.25ml/l 

T6 Chlorantraniliprole+azoxystrobin+tebuconazole 0.4ml/l+1.50ml/l 

T7 Chlorantraniliprole+azoxystrobin+difenconazole 0.4ml/l+1.25ml/l 

T8 Flubendiamide+azoxystrobin +tebuconazole 0.1ml/l+1.50ml/l 

T9 Flubendiamide+azoxystrobin+difenconazole 0.1ml/l+1.25ml/l 

T10 Cartaphydrochloride +azoxystrobin+tebuconazole 2.0gm/l+1.50ml/l 



 

 

T11 Cartaphydrochloride +azoxystrobin+difenconazole 2.0gm/l+1.25ml/l 

T12 Untreatedcontrol 200mlofdistilledwater 

 

Resultsanddiscussion 

Thedatawasrecordedfornaturalenemieslikespiders,groundbeetles,coccinellidsetc.,from15clumps
perplotatprespraying,5and10daysafterspraying.Datawascollectedirrespectiveofthespeciesdiscri
mination.Mostly spidersandcoccinellidswerewitnessedinthefieldbutnogroundbeetles (Fig 1). 

ISprayat40DAT 

Theoccurrenceof Natural enemies was uniform among the treatments. Regarding the 
prevalence ofnatural enemies, no significant difference was observed between the treated plots 
anduntreatedplots.Thenaturalenemiespopulationrangedfrom2.66-3.33and2.66-
4.33at5and10DASrespectively.In contrary, bioefficacy studies of insecticides against YSB 
(Yellow Stem Borer) and their effect onnon-targetinsectslikenatural 
enemieswasconductedbyRahaman and Stout, 2019.Application of chlorantraniliprole (0.4%) G, 
methoxyfenozide (24%) SC, dinotefuran(20%) SG, carbofuran 5 G, and quinalphos 25 EC. All 
the insecticides resulted inreduction ofthe numbers of predators viz., lady bird beetles, wolf 
spiders, carabidbeetles,earwigs,greenmiridbugs,anddamselflies. 

        Chormuleet al. (2014) evaluated the new 
molecules of insecticides viz., bothchemicalbasesofpesticideslike 
flubendiamide480SC,indoxacarb14.5SC,fipronil5SC,imidacloprid17.8SL,lambdacyhalothrin5E
C,cartaphydrochloride50SP,MetarhiziumanisopliaeandBacillusthuringiensisagainstyellowstem
borer,Scirpophagaincertulasinfestingrice.ThetreatmentswithM.anisopliaeandB.thurengenesisw
ereobservedtoberelativelysafetonaturalenemies.whereasflubendiamide480SC@30ga.i./ha 
wasmoderatelysafertonaturalenemies. 

IISprayat55DAT 

The same trend was observed at 5 and 10 days after second spray, 
significantdifferenceswerenotobservedregardingthenaturalenemiesat55DAT.However,therewasa
nincreaseinthemeanpopulationofnaturalenemieswhichrangedfrom2.66- 5.0 in pre-treatment as 
well as at 5 DAS (DaysAfterSpraying)observations and 3.0 - 5.66 at 10 DAS (Table2).From the 
above results it was understood that there is no suppressing impact ofthe pesticides and their 
combinations on prevalence and survival of natural enemies.The pesticide and their 
combinations proved to be safer to natural enemies as 
nosignificantdifferencewereobservedinthemeanpopulationofnaturalenemies. 

    From the above results it was understood that there is no suppressing impact 
ofthe pesticides and their combinations on prevalence and survival of natural enemies.The 
pesticides and their combinations proved to be safer to natural enemies as 
nosignificantdifferencewereobservedinthemeanpopulationofnaturalenemies. This may be due to 
the insecticides used in the current study are highly 
specifictowardslepidopteranpestsandobservationsrevealedthatthenaturalenemiesrecordedbelong
s to coleoptera which are non-target organisms for the pesticides. On contrary,higher 



 

concentrations of flubendiamide may possess little antagonistic effect on thenaturalenemies. 
Paul et al. (2018) carried out research on two rice varieties, IET 4786 
andSatabdhitostudythebio-
efficacyoftheformulationsoffipronil(5%)SCandacetamiprid(20%)SPatthreedifferentdoses(20,50
and100gma.i./haand10,20and 
40gma.i./harespectively)againstdifferentinsectpestcomplex.Resultsoftheexperiment revealed 
that,both the insecticides did not have any severe depressing effect on the natural enemies in the 
field when applied at recommended doses. 

   Katareet al. (2015) carried investigations to determine the efficacy of sevendifferent 
insecticides viz., imidacloprid 200 SL, thiamethoxam 25WG, flubendiamide480 SC, quinalphos 
25 EC, dimethoate 30 EC, acetamiprid 20 SP and clothianidin 50WDG were tested for two 
years along with untreated control and disclosed that theyweresafer to natural enemiesand 
concluded that they fitbestin integrated pestmanagement. Randhawa et al. (2018) evaluated the 
efficacy of chlorantraniliprole 20 
SC,flubendiamide480SC,spinosad45SCandfipronil80WG@150,50,150mland 37.5 g/ha, 
respectively on natural enemies and concluded that flubendiamide was 
safertopredaceousspidersandminimizedtheyieldlossinbasmatiriceby25%. 

 

 

Fig 1. Bioefficacy of pesticide combinations against Natural enemies 
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Table 2. Efficiency of pesticide combinations against Natural enemies during late Kharif 2021 

Treatments 

 I spray  II spray 

 Pre treatment 5 DAS 10 DAS  Pre treatment 5 DAS 10 DAS 

N Mean Std. 
Deviation Mean Std. 

Deviation Mean Std. 
Deviation 

Overall 
mean Mean Std. 

Deviation Mean Std. 
Deviation Mean Std. 

Deviation
Chlorantraniliprole@0.4 ml/L 3 2.33 0.58 2.67 0.58 3.67 0.58 2.89abc 3.33 0.58 3.33 0.58 3.33 0.58
Flubendiamide@0.1ml/L 3 2.00 1.00 2.33 0.58 3.33 0.58 2.56a 3.33 1.53 3.67 1.15 4.00 1.00
Cartap hydrochloride@2.0 gm/L 3 2.33 0.58 2.00 1.00 3.67 0.58 2.67a 3.67 0.58 4.00 1.00 4.33 1.15

:Azoxystrobin+ Tebuconazole@1.5ml/L 3 2.67 0.58 2.67 0.58 2.67 0.58 2.67ab 2.67 0.58 3.00 1.00 3.00 1.00
Azoxystrobin+ Difenconazole @1.25ml/L 3 2.33 1.15 2.33 0.58 3.00 1.00 2.56a 3.33 0.58 3.67 0.58 3.67 0.58
Chlorantraniliprole@ 0.4ml/L+Azoxystrobin+ 

Tebuconazole@1.5ml/L 
3 3.33 0.58 3.33 0.58 4.33 0.58 3.67bc 5.00 1.00 5.00 1.00 5.67 0.58

: Chlorantraniliprole@ 0.4ml/L+Azoxystrobin+ 
Difenconazole@1.25ml/L 

3 3.67 0.58 2.67 0.58 3.67 1.53 3.33abc 3.67 2.08 4.00 1.73 4.33 1.53

Flubendiamide@0.1ml/L+Azoxystrobin+Tebuconazole 3 4.00 1.00 3.00 0.00 4.33 0.58 3.78c 3.33 0.58 3.33 0.58 3.67 0.58

: Flubendiamide@0.1ml/L+ Azoxystrobin+ 
Difenconazole@1.25ml/L 

3 2.33 0.58 3.33 0.58 3.00 1.00 2.89abc 3.00 1.00 3.67 0.58 3.67 0.58

: Cartap hydrochloride@ 2.0gm/L+Azoxystrobin+ 
Tebuconazole@1.5ml/L 

3 2.67 0.58 2.33 0.58 3.67 0.58 2.89abc 3.67 0.58 4.00 1.00 4.33 1.15

: Cartap hydrochloride@ 
gm/L+Azoxystrobin+Difenconazole@1.25ml/L 

3 2.67 0.58 2.33 0.58 3.33 0.58 2.78abc 2.33 0.58 2.67 1.15 3.00 1.73

Untreatedcontrol 3 2.67 0.58 2.67 0.58 4.00 1.00 3.11abc 3.67 0.58 4.00 0.00 4.00 0.00
Note: Means followed by same letter don’t differ significantly followed by DMRT



 

 

Conclusion 

The pesticide treatmentsforbioefficacy study not shown anynegativeimpact over the natural 
enemies. The natural enemies showed a striking increase inpopulation in all the treatments 
concluded that these pesticides and their combinationsare compatible and there is no negative 
impact over the non-target insect survival. 
Thereisnosuppressingactiononpredatorslikegroundbeetles,coccinellids,spidersetc.,thismaybedu
eto,theseinsecticidesarehighlyspecifictolepidopteranpests. 
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