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Bio-efficacy of newer insecticides on major insect pests of rice (Oryza sativa L.)

%BSTRUCT‘-The [present study Mas carried out at the Farm of Institute of Agricultural Sciences,

Banaras Hindu University, Varanasi during 2022-23. [During the study on pests of found that stem
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borer and leaf folder were the main pests infesting paddy. In order to study the bio-efficacy of
insecticides; field experiment was laid with six treatments viz., chlorantraniliprole 0.53%G @ 30 g
a.i’lha,chlorantraniliprole 0.53%G@39.75g a.i’/ha, chlorantraniliprole 0.53%G@49.69 g a.i/ha,
chlorantraniliprole 0.4G@ 40 g a.i/ha and fipronil 0.3G @75 g a.i’/ha including the untreated control. In
case of stem borer and leaf folder chlorantraniliprole 0.53%GR @39.75g a.i/haprovided significantly
better control followed by chlorantraniliprole 0.53% GR @ 49.69g a.i’ha, Fipronil 0.30% GR@ 75g
a.i/hachlorantraniliprole 0.53%G @ 29.81 g a.i/lha and Chlorantraniliprole 0.40% GR@ 49.69g a.i/ha.
It was concluded that the Bio-efficacy of insecticidal treatments against major pests of paddy showed
that chlorantraniliprole 0.53%G 39.5g a.f/ha was first best insecticidal treatment against both
Lepidopteran insect pests of paddy.
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INTRODUCTION

Rice (Oryza sativa L.)is a monocotyledonous crop, which belongs to the family Poaceae and genus
Oryza%mong different insect pests, yellow stem borer(YSB), Scirpophaga incertulas(Walker) is the

most destructive and widely distributed monophagous pest in the Indian subcontinent. It has assumed
the number one pest status. These insect pests infest all plant parts and in all growth of paddy and
few also transmit viral diseases (Pathak and KHAN 1994). The rice leaf folder Cnaphalocrocis
medinalis (Guenee), was previously considered a minor pest but in the last two decades, it has
gained major pest status. The use of high quantities of nitrogenous fertilizers and the use of
insecticides without proper dosage lead some minor pets to develop major pest status. The larvae
fold the leaves and scrape the green tissues of the leaves and cause scorching and leaf drying. The
yield loss caused by leaf folder was reported to the extent of 5 to 25% (Kulgagod et al,.2011). These
two pests are major pests among lepidopterans infesting rice. The yellow stem borer S. incertulas
(Walker) has assumed the number one pest status and attacks the crop at all growth stages. Yellow
stem borer is distributed all over India and is regarded as the most dominating and destructive pest
causing about 25-70% reduction in the yield and it causes 27.34% losses annually (Pasulu et al.
2002, Catling et al.1987 and Prasad et al.1988). Despite various chemical control measures, varietal
resistance in rice has provided a highly practical approach to controlling insect problems. Attempts to
control these pests with indiscriminate use of chemical methods have given rise to many problems
viz. resurgence, insecticidal resistance and destruction of natural enemies. The use of chemicals to
control this pest is beyond the capacity of marginal farmers. In turn, many insecticidal combinations
were used to manage pest problems. Judicious use of insecticides and alternation of chemicals with
different modes of action is suggested to reduce insecticide resistance (Mehrotra,1992). So, the
newer insecticides with diversified modes of action against these pests will significantly play a vital
role in insect resistance management.

MATERIALS AND METHODS

IA field trial was laid out in Randomised Block Design (RBD)| with 3 replications and 9 treatments

including untreated control during Kharif 2022 o evaluate the bio-efficacy of certain insecticides
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against insect pests in rice crops and following crop production practices were followed to raise and
maintain the crop as per package of practices. The soil in the research plot is sandy clay loam with a
neutral pH. The experimental plot is a medium fertile land with assured irrigation and drainage
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facilities. In the present experiment, pests were monitored at regular intervals and when the pest
population reached ETL (Economic Threshold Level), insecticides were applied as per the scheduled
dates

All the insecticides were in granular form and were mixed with sand and applied by using hand
gloves. To avid intermixing of the treatment, about 20 to 30cm false bund boundaries were prepared
all around the plots. All insecticides were directed towards the bottom of the plant. To study the
seasonal incidence and efficacy of insecticide, pest population was recorded in different phases i.e.
before and after spray. In the case of yellow stem borer, at the vegetative stage number of dead
hearts were counted whereas at the reproductive stage number of white ears were counted on 5
randomly selected hill in each treatment at 5th, 10th,15th day after spray. For counting the population
of the rice leaf folder total number of affected leaves to that of the total number of leaves in each hill of
individual treatment was recorded. The data for the leaf folder was collected on the 5th,10th,15th day
after spray.Counts were taken on the number of dead hearts/white ears and the total number of
tillers/panicles from 5 randomly selected hills. The damaged leaves and total leaves from 5 randomly
selected hills were observed in each plot.

Number of dead hearts or white ears

Percent Incidence of stem borer = X 100

total number of tiller or panicle

. Number of damaged 1
Per cent Incidence of leaf folder = XXmber of damaged leaves oy

total number of leaves

RESULTS AND DISCUSSION

The field bio-efficacy of certain insecticides against major insect pests of rice during kharif 2022 was
assessed. The crop received two sprays during the crop period according to ETL level of pest
population. The pretreatment data was recorded one day prior to spraying and the post treatment
data at 5TH, 10th, 15th day after each spray. The mean reduction in the population was calculated for
analysis.

IAfter the first spray, among all insecticidal treatments chlorantraniliprole 0.53%G @40g a.iha
considerably reduced (4.56 dead hearts/hill) the yellow stem borer population compared to the
control(6.4 dead hearts/hill). The most effective treatment was chlorantraniliprole 0.53%G @40g,
which reported the lowest yellow stem borer population, ie.,5.1,4.6,4 dead hearts/hill at 5, 10, 15
DAS respectively which was much better than all othertreatments followed by chlorantraniliprole
0.53%G @ 509 a.i/ha i.e 5.3,5.01,4.3deadhearts/hill at 5, 10, 15 DAS respectively was found to be
significantly superior to all other treatments followed by fipronil 0.30%G 5.2,4.7,4.5 deadhearts/hill
at 5, 10, 15 DAS respectively. The least effective pesticide was chlorantraniliprole 0.40%GR which
showed mean 5.73 dead heart /hill as compared to 6.53dead heart /hill in control.|

lSimiIar observations were also found in leaf folder affected paddy. Results of impact of insecticidal
treatments against C. medinalis after first insecticidal application were, least population was
observed in chlorantraniliprole 0.53%G @40g a.ilha which showed 5.77% leaf damage as
compared to control 8.10% leaf damage.it was found to be most effective treatment because it
showed 5.8,5.56,5.97% damage at 5,10,15 DAS respectively,followed by chlorantraniliprole 0.53%G
@50g a.i’lha which showed 6.84,6.58,6.19%leaf damage and fipronil 0.30%GR showed 7.15, 6.94,
6.33% leaf damage at 5, 10, 15 DAS respectively.least effective among all was chlorantraniliprole
0.53%G @30g a.ilha which showed mean leaf damage of 7.74% damage as compared to control
8.87% leaf damage|

|In the second spray, among all insecticidal treatments chlorantraniliprole 0.53%G @40g a.ilha
considerably reduced (4.93 dead hearts/hill) the yellow stem borer population compared to the
control(6.67 dead hearts/hill). Effective treatment was chlorantraniliprole 0.53%G @40g, which
reported the lowest yellow stem borer population, ie.,4.8,4,3dead hearts/hill at 5, 10, 15 DAS
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respectively which was found the best among all othertreatments followed by chlorantraniliprole
0.53%G @ 50g a.i/ha i.e, 5,4.5,4deadhearts/hill at 5, 10, 15 DAS respectively wasfound to be
significantly ~ superior to  all other  treatments. followed byfipronil  0.30%GR
5.2,4.7,4.2deadhearts/hillat 5, 10, 15 DAS respectively. Chlorantraniliprole 0.40%GR was found
least effective among all which showed mean 5.2 dead hearts /hill as compared to 6.6 dead hearts
/hill in control.

Impact of insecticidal treatments against C. medinalis after second insecticidal application were,
least population was observed in chlorantraniliprole 0.53%G @40g a.i/ha treated field which
showed 3.70% mean leaf damage as compared to control 8.10%(mean) leaf damage.It was found
to be most effective treatment because it showed 3.82,3.74,3.56% leaf damage at 5,10,15 DAS
respectively,followed by chlorantraniliprole 0.53%G @50g a.i/ha which showed 5.96,5.73,5.39%leaf
damage and fipronil 0.30%GR showed 6.2,6.02,5.49% leaf damage at 5, 10, 15 DAS
respectively.Least effective among all was chlorantraniliprole 0.53%G @30g a.i/ha which showed
mean leaf damage of 7.5% damage as compared to control 8.1% leaf damagel.

|

The efficacy of two sprays was compared using pooled data. The incidence of paddy yellow stem
borer was reduced dramatically by all of the insecticides that were tested. It indicated that the
average deadhearts before spray were in range of 5.3 to 6.5 deadhearts/plant. chlorantraniliprole
0.53%G @40g a.i’/ha was found most significant treatment throughout the experimentation period
i.e .,5.1,4.6,4 dead hearts/hill at 5, 10, 15 DAS respectively. The next better treatments were
chlorantraniliprole 0.53%G @50g a.i/ha and fipronil 0.30%GR which were equally effective.
Followed by chlorantraniliprole 0.53%G @30g a.ilha Whereas the insecticide chlorantraniliprole
0.40%G @40g a.i/lha was comparatively least effective against paddy yellowstem borer.l
| Similar pattern of results were also observed in case of paddy leaf folder incidence and
percentage of damage significantly reduced in chlorantraniliprole 0.53%G @40g a.i/ha treated plots
which showed 5.77% mean leaf damage. Chlorantraniliprole 0.53%G @50g a.i’/ha and fipronil
0.30%GR which were equally effective.But chlorantraniliprole 0.40%G @40g a.i/ha was least
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Treatments Dose Mean Mean percent DH per 5 hills at different
(g %DH/5hills | days after 1% insecticidal spray
a.i/lha) | one day 5DAS | 10 DAS | 15 DAS | Overall
before Mean
spray
Chlorantraniliprole 0.53% | 29.81 5.96* 5.4 4.9 45 4,933
GR (14.13)** (13.34) | (12.79) | (12.25) (12.83)
Chlorantraniliprole 0.53% | 39.75 5.23 4.8 4 3 3.933
GR (13.22) (12.66) | (11.54) | (9.97) (11.44)
Chlorantraniliprole 0.53% | 49.69 542 5 45 4 4.500
GR (13.46) (12.92) | (12.25) | (11.54) (12.25)
Fipronil 0.30% GR 75 5.87 5.2 4.7 42 4.700
(14.02) (13.18) | (12.52) | (11.83) (12.52)
Chlorantraniliprole 0.40% | 40 6.23 5.8 5 4.7 5.167
GR (14.45) (13.94) | (12.92) | (12.52) (13.14)
Control - 5.9 6.5 6.8 6.7 6.667
(14.06) (14.77) | (15.12) | (15.00) (14.96)
SE (m) +/- - 0.148 0.156 0.159 -
C.D. at 5% - 0.431 0.499 0.507 -

*Mean of 4 replications, ** Figures in paranthesis are angular transformed values, DH = Dead heart

Treatments Dose Mean Mean percent DH per 5 hills at different days
(g %WE/5hills | after 1% insecticidal spray
a.i/ha) | oneday 5DAS | 10DAS | 15DAS | Overall
before spray Mean
Chlorantraniliprole 0.53% | 29.81 6.3* 5.8 5.6 5.1 55
GR (14.54)** (13.94) | (13.69) | (13.05) (13.56)
Chlorantraniliprole 0.53% 39.75 5.3 51 4.6 4 4.56
GR (13.31) (13.05) | (12.38) | (11.54) (12.33)
Chlorantraniliprole 0.53% | 49.69 5.4 5.3 5.01 4.3 4.87
GR (13.44) (13.31) | (12.93) | (11.97) | (12.75)
Fipronil 0.30% GR 75 55 52 4.7 45 4.80
(13.56) (13.18) | (12.52) | (12.25) (12.66)
Chlorantraniliprole 0.40% | 40 6.5 6.3 5.7 5.2 5.73
GR (14.77) (14.54) | (13.81) | (13.18) (13.85)
Control - 6.8 6.4 6.5 6.7 6.53
(15.12) (14.65) | (14.77) | (15) (14.81)
SE (m) +/- - 0.173 0.175 0.157 -

rl'able 2: Effect of insecticidal treatments against S. incertulus after 2 spray[

|

Table 3: Effect of insecticidal treatments against C. medinalis after 1 spray\

Treatments

Dose
(9

Mean

%DH/5hills

Mean percent DH per 5 hills at different
days after 1* insecticidal spray
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a.i/lha) | one day 5DAS | 10 DAS | 15 DAS | Overall
before Mean
spray
Chlorantraniliprole 0.53% | 29.81 7.8 7.6 6.9 6.8 7.10
GR (16.22) (16) (15.23) | (15.12) (15.45)
Chlorantraniliprole 0.53% | 39.75 7.9 5.8 5.56 5.97 5.77
GR (16.32) (13.94) | (13.64) | (14.14) (13.90)
Chlorantraniliprole 0.53% | 49.69 8.1 6.84 6.58 6.19 6.53
GR (16.54) (15.16) | (14.84) | (14.41) (14.81)
Fipronil 0.30% GR 75 8.6 7.15 6.94 6.33 6.80
(17.05) (15.51) | (15.27) | (14.57) (15.12)
Chlorantraniliprole 0.40% | 40 9.2 8.07 7.8 7.37 7.74
GR (17.66) (16.50) | (16.22) | (15.75) (16.15)
Control - 9.6 9.35 9.08 8.2 8.87
(18.05) (17.80) | (17.54) | (16.64) (17.33)
SE (m) +/- - - 0.266 0.273 0.189 -
C.D. at5% - - 0.85 0.871 0.603 -

Table 4: Effect of insecticidal treatments against C .medinalis after 2" spray

Treatments Dose | Mean %leaf | Mean percent DH per 5 hills at different
(o] damage/5hills | days after 1% insecticidal spray
a.i’/ha) | one day 5DAS | 10 15 DAS | Overall

before spray DAS Mean

Chlorantraniliprole 0.53% 2981 |69 6.68 6.49 6.10 6.42

GR (15.23) (14.98) | (14.76) | (14.30)

Chlorantraniliprole 0.53% | 39.75 | 6.1 3.82 3.74 3.56 3.70

GR (14.30) (11.27) | (11.15) | (10.88)

Chlorantraniliprole 0.53% | 49.69 | 6.5 5.96 5.73 5.39 5.6

GR (14.77) (14.13) | (13.85) | (13.42)

Fipronil 0.30% GR 75 6.9 6.20 6.02 5.49 59

(15.23) (14.42) | (14.20) | (13.55)
Chlorantraniliprole 0.40% | 40 8.1 7.87 7.64 7.19 75
GR (16.54) (16.29) | (16.05) | (15.55)
Control - 8.6 8.58 8.34 7.60 8.1
(17.05) (17.03) | (16.79) | (16.00)
SE (m) +/- - - 0.208 | 0.202 0.187 -
C.D.at5% - - 0.664 | 0.644 | 0.597 -




Bioefficacy of overall mean field bioefficacy of insecticidal treatments against S.incertulus

u first spray  m second spray
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Bioefficacy of overall mean field bioefficacy of insecticidal treatments against
C.medinalis

C(0.53GR) @ 30G C(0.53GR)@ 40G C(0.53GR) @ 50 G FIPRONIL0.30 %  C(0.4GR)@ 75G CONTROL
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CONCLUSION

It was concluded that the Bio-efficacy of insecticidal treatments against major pests of paddy showed

that chlorantraniliprole 0.53%G [39.5g @.ilha was first best insecticidal treatment against both |

Lepidopteran insect pests of paddy. It also suit well for leaf folder.Fipronil can be incorporated in
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integrated pest management practices as it showed persistent toxic effects and gave an effective
control for all the major pests of paddy and also improved the yield. Alternatively, chlorantraniliprole

0.53%G [30g| a.i also be used both for effective management of chewing and sucking pests like stem

borer and leaf folder.

REFERENCES

Aulakh, S. S., Randhawa, H. S., & Singh, M. (2016). Bioefficacy of insecticides for
management of stem borer and leaf folder on paddy in Punjab, India. Agricultural
Science Digest-A Research Journal, 36(3), 224-227.

Bhardwaj, U., Kumar, R., Sarao, P. S., Mandal, K., & Singh, B. (2019). Bioefficacy of
chlorantraniliprole against yellow stem borer and leaf folder and persistence in
basmati rice. Pesticide Research Journal, 31(2), 233-241.

Catling, H.D., Z. Islam and R. Pattrasudhi.(2003) Assessing yield losses in deep water rice
due to yellow stem borer, S.incertulas in Bangaladesh and Thailand. Crop Prot. J.,6,
20-27.

Chormule, A. J., Kharbade, S. B., Patil, S. C., & Tamboli, N. D. (2014). Bioefficacy of new
insecticide molecules against rice yellow stem borer, Scirpophaga incertulas
(Walker). The ecoscan, 6, 63-67.

Dash, A.N. and Mukherjee, S.K. (2003). Insecticidal control of major insect pest of rice. Pest
Management and Economic Zoology. 11(2): 147-151.

Dhaka, S.S., Prajapati, C.R., Singh, D.V. and Singh R. (2011). Field evaluation of
insecticides and bio-pesticides against Rice leaf folder, Cnaphalocrocis medinalis
(Guenee). Ann. PI. Protec. Sci. 19(2): 324-326.

Dhivahar, P. and Dhandapani, N. (2003). Bio-efficacy of the new molecule thiacloprid
(Calypso 240 SC) against rice yellow stem borer, Scirpophaga incertulas (Walker).
Indian Journal of Plant Protection.31(1): 144-145.

Heinrichs, E.A. (1994). Impact of insecticides on the resistance and resurgence of Rice plant
hoppers. Plant hoppers: Their ecology and management. p. 571-598

Hurali, S., Prasad, P. R., Shiralli, H., Gowdar, S. B., Mahantashivayogayya, K., &
Masthanareddy, B. G. (2023). Evaluation of efficacy of new combi insecticides
against lepidopteran pests of rice and its impact on natural enemies. Journal of
Experimental Zoology India, 26(1).

Hussain, G., Sultana, T. and Shah, A. (2008). Efficacy and economics of different
insecticides against stem borer Scirpophaga insertulus in rice crop. Pakistan j. zool.
Vol. 45(4): 929-933

Jaglan, M. S., Chaudhary, O. P., Ahlawat, S., & Yadav, J. (2023). Bio-efficacy of
chlorantraniliprole 0.4% GR against Cnaphalocrocis medinalis and Scirpophaga
incertulas in rice. Indian Journal of Agricultural Sciences, 93(2), 157-162.

|

Comment [T20]: try checking in the adjusted
table

Comment [T21]: The reference does not match
the theoretical source. Try checking and looking at
the journal template




Jena, M. (2004). Efficacy of new insecticides as seedling root dip treatment against yellow
stem borer in Rabi rice. Indian Journal of Plant Protection. 32(2): 37-39

Karthikeyan, K. and Purushothaman, S.M.(2000). Efficacy of carbosulfan against rice yellow
stem borer,Scirpophaga incertulus (Walker) in rabbi rice. Indian Journal of Plant
Protection,28(2): 212-214.

Khan, A.A and Misra, D.S. (2003). Abundance of spider in relation to biotic and abiotic
factors in upland rice ecosystem of Eastern Uttar Pradesh. Plant Protection Bulletin,
Faridabad. 55(3/4): 23-29.

Kooner, R., Suri, K. S., & Makkar, G. S. (2022). Efficacy of Takumi 20% WG against Rice
Stem Borers and Leaf Folder. Indian Journal of Entomology, 1-4.

Kulgagod, S.D. Hegade, M., Nayak, G.V. Vastrad, A.S., Hugar, P. S. and Basavanagud
,K.(2011).Evaluation of insecticide and biorational against yellow stem borer and leaf
folder in rice crop. Karnataka Journal of Agricultural science. 24(2):244-246.

Kumar, R., Singh, B., Mandal, K., Kar, A., & Sarao, P. S. (2013). Bioefficacy and fate of
fipronil and its metabolites in basmati rice under sub-tropical climatic conditions. Crop
Protection, 45(1) :41-48.

Mehrotra, K.N.(1992).Pesticide resistance in insects; Indian Scenario. In Pest Management
and Pesticides: 17-27.

Mishra, D.N, Kumar, K. Singh, L.R. (2007). Comparative field efficacy of certain granular
insecticides against leaf roller and stem borer in rice crop under Mid-Western Plain
Zone of UP. Environment and Ecology. 25(4): 938-940.

Misra, A.K., Singh, S.P.N., Parwez, A. (2005). Incidence of yellow stem borer (S. incertulas
WIKk.) in different cultivars of boro rice (Oryza sativa L.) at different crop age. Oryza.
42(4): 329-332.

Mondal, S. C. A comparative study on the physicochemical properties of selected varieties of

rice grains in Bangladesh.

Murty, M.M.K., Rao, D.V.S. and Azam, K.M. (1985). Efficacy of certain insecticides as foliar
formulations in the control of rice stem borer, Scirpophaga incertulas and leaf roller,
Cnaphalocrosis medinalis. Indian Journal of Entomology.47(4): p. 461.

Pasulu, I.C., N.V. Krishnaiah, G. Kotti and N.R.G. Varma: IPM in rice mitr. pp. 45-55 (2002).

Pathak, M.D. and Khan, Z.R. (1994). Insect pests of rice, Manila, Phillipines. International
Rice Research Institute.

Paul, B., Samanta, S., Sen, K., Manger, A., & Samanta, A. (2018). Evaluation of bioefficacy
and phytotoxicity of fipronil 5% SC and acetamiprid 20% SP on rice insect pest
complex.

PENROSE, L. Fingerprint Science. Nature 210, 1089-1090.

Prasad,S.S., P.K. Gupta and R.B. Singh(1988) Yield losses in floating rice caused by stem
borers. Int. Rice Res. News, 13, 38.



Purohit, M.S., Shah, A.H. and Raman, S. (1988). Chemical control of rice stem borer
Scirpophaga incertulas WIk. in Gujarat. Gujarat Agricultural University Research
Journal. 13(2): 23-27.

Rajinder, K., Balwinder, S., Kousik, M., Abhijit, K., & Sarao, P. S. (2013). Bioefficacy and fate
of fipronil and its metabolites in basmati rice under sub-tropical climatic
conditions. Crop Protection, 45, 41-48.

Samanta, S., Barman, M., & Samanta, N. R. A. (2020). Bio-efficacy trials of carbofuran 3%
CG against insect pests of rice. J. Entomol. Zool. Stud, 8: 1529-1533.

. S., & Kaur, H. (2014). Efficacy of Ferterra 0.4% GR (chlorantraniliprole) against stem
borers and leaffolder insect-pests of basmati rice. Journal of Environmental
Biology, 35(5), 815.

Sharma, P. K. (2008). Bio-efficacy of insecticides against paddy insect pests under mid-hill
conditions of Himachal Pradesh. Agricultural Science Digest, 28(1), 61-62.

Suri, K. S. (2011). Bioefficacy of some insecticides against rice stemborers and leaffolder
infesting rice in Punjab. Pesticide Research Journal, 23(2), 190-193.

Yeligar, R., Kalmath, B. S., Radha, J., Madli, M., & Jyothi, R. (2020). Bio-efficacy of
Spinetoram 6% w/v (5.66% w/w)+ Methoxyfenozide 30% wi/v (28.3% w/w) SC
against lepidopteran insect pests in Rice ecosystem.



