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Abstract 
A Field experiment was conducted at Crop Research Station, Masodha, Faizabad to evaluate the 

commercial available botanicals along with chemical insecticides Rynaxypyr and Dinotefuran against 

yellow stem borer (Scirpophaga incertulas, Walker) and Leaf Folder (Cnaphalocrocis medinalis gn.) of 

rice in agro climatic condition of eastern Uttar Pradesh during kharif 2015 and 2016. The experimental 

material was comprised of four commercial botanical formulations (Neem Baan, Neemazal, Nimbecidine 

and Multineem) and neem oil along with recommended insecticides, dinotefuran (Token) and rynaxypyr 

(Coragen). Chemical insecticide Rynaxypyr (Coragen) 20 SC @ 150 ml/ha was found best to control the 

infestation of stem borer and leaf folder in both the year of study. Among botanicals Neemazal 1.0% 

Azadirachtin @ 1000 ml/ha was found most effective to control the incidence of yellow stem borer and 

leaf folder followed by Multineem 0.03% Azadirachtin @ 2500 ml/ha. Comparable grain yield than 

chemical insecticide treatments was also recorded with the treatment of botanicals, Neemazal and 

Multineem. Since these botanicals are eco-friendly and effective to control the population of rice insect 

pest they can be an alternative to the synthetic pesticides in eco-friendly approach of Integrated Pest 

Management. 
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Introduction 
Rice (Oryza sativa L.) is the staple food for more than half of world population and it is chief 

source of dietary energy for 2.7 billion rice eating population of developing countries of Asia 

and South East Asia. India is the largest rice growing country accounting for about one-third 

of the world acreage under the rice crop. Annual rice production of India is about 104.80 

million tons from an area of 43.9 m ha. Uttar Pradesh is 2nd largest rice growing province of 

the country. About 5.90 m ha cultivated land is under rice production in Uttar Pradesh with an 

annual production of 12.17 million tons. Among the biotic factors limiting the rice 

productivity insect pests are most important. The hot and humid environment in which rice is 

grown is very conductive for proliferation of rice insect pests. More than 175 species of insect 

pest were identified as rice pests. Of these 15 to 20 insect species are known to be the pests of 

paramount importance and are regularly noticed in tropical and subtropical climate Asia and 

South East Asia. More than 25% yield loss was estimated due to the infestation of insect pests 

(Dhaliwal and Koul, 2010). The major insect pests of rice include stem borers, particularly 

yellow stemborer, Scirpophaga incertulas (Walker), leaf folder, Cnaphalocrocis medinalis 

(Guenée), and plant hoppers; brown plant hopper, Nilaparvata lugens (Stal) and whitebacked 

planthopper, Sogatella furcifera (Horváth). Among them yellow stem borer (Scirpophaga 

incertulas Walk.) and leaf folder (Cnaphalocrocis medinalis gn.) are regarded as the major 

pests of rice in agro climatic condition of eastern Uttar Pradesh. Yellow Stem borer (YSB) 

causes 1% to 19% yield loss in early planted and 38% to 80% in late transplanted rice crops. 

Caterpillar of yellow stem borer bore into stem and feed inside, as a result, central shoot 

withers and produce a dead heart whereas, leaf folder caterpillar feeds on leaf and rolls it 

(Anon., 2006). Population of Leaf folder (LF) Cnaphalocrocis medinalis Guenee increases 

with the use of high level of nitrogenous fertilizer and cloudy weather with low sunlight. 

Bentur (2011) reported that a 10 % increase in flag leaf damage due to the infestation of leaf 

folder reduces grain yield by 0.13g per tiller and the number of filled grains by 4.5 per cent. 

Nugaliyaddle et al. (1997) also reported grain yield loss to the tune of 22% due to the 

infestation of leaf folder alone. Arshad et al (2012) reported percentage of filled grain, 1000 

grain weight and grains yield varied significantly with leaf folder infestation. 
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Various control measures have been adopted to control insect 

pest menace in rice; chemical control of rice insect pests is 

still considered best method. But the indiscriminate uses of 

chemical insecticides have resulted in a number of 

undesirable side effects such as the development of resistant 

strain of insects, environmental pollution and health hazards 

to farmers (Hassall, 1990, Khan and Khaliq, 1989, Kushwaha, 

1995, Satpathi et al 2005 and Wakil et al 2001). Residues of 

pesticides have also entered into the food chain and have 

bioaccumulated in the higher tropic level ecosystem. Several 

human acute and chronic illnesses have been associated with 

pesticides exposure was also been reported. Therefore, it has 

now become necessary to search for the alternative method/ 

means of pest control, which can minimize the use of 

synthetic pesticides. Botanical pesticides are one of the 

important alternatives to minimize or replace the use of 

synthetic/ chemical pesticides. Botanicals with different 

modes of action may minimize insecticide resistance and pest 

resurgence problems while being safe and eco-friendly.  

In view of this, the present study was undertaken to evaluate 

the efficacy of botanicals on the incidence of stemborer, 

Scirpophaga incertulas (Walker) and leaf folder, 

Cnaphalocrocis medinalis (Guenée) of rice in agro –climatic 

conditions of eastern Uttar Pradesh. 

 

2. Materials and Methods 

Field experiment was conducted in randomized block design 

(RBD) replicating thrice with a plot size of 5x4 m2 and 

spacing of 15x20cm at Crop Research Station (NDUAT), 

Masodha, P.O. – Dabhasemer, Faizabad during kharif 2015 

and 2016. The experimental site was located at 26047’ N 

latitude and 820.12' E longitude with an elevation of 113m 

above the mean sea level. The soil of the experimental field is 

sandy loam, pH – 7.5 and low in organic carbon i.e. 0.42%. 

The available nitrogen in the soil was found 200 kg/ha while 

soil is deficient in phosphorous (available P2O5 (kg/ha) - 24). 

The susceptible rice variety Pusa Basmati-1 was used as test 

variety for the experiment. The nursery was sown in raised 

beds and 30 days old seedlings were transplanted keeping two 

seedlings/hill in the 1st week of July in both the years of study. 

Recommended agronomic practices were adapted to raise the 

crop. No plant protection measures were used to create 

congenial environment for insect/pest incidence. 

Experimental material was comprised of four commercial 

botanical formulations (Neem Baan, Neemazal, Nimbecidine 

and Multineem) and neem oil along with recommended 

insecticides, dinotefuran (Token) and rynaxypyr (Coragen) 

against yellow stem borer and leaf folder of rice. There was 

an untreated control in each replication for the comparative 

evaluation of the efficacy of different botanicals. The 

treatments were applied with the help of a knapsack sprayer at 

10 days interval started at 45 days of transplanting. Care was 

taken to avoid spray drift on adjacent plants. The spraying 

was done in such a way that the spray droplet did not coalesce 

and drain down in the soils and whole plot was thoroughly 

covered by spray material. After spraying each treatment with 

designed dose, the sprayer was washed and cleaned properly. 

All the control plots were sprayed with water. Treatments 

were applied for three times, two applications were done at 

the tillering stage and the last application was done at the 

panicle initiation stage. Observation on stem borer infestation 

was recorded as dead heart counts on 20 plants based on 

stratified random sampling at 15 days after each application 

along with total tillers. Same sampling method was followed 

for white ears at the time of harvest along with total 

productive tillers. The percentage dead hearts and white heads 

were computed by using the Abbott’s (1925) formula and 

transformed into arc sine transformation for statistical 

analysis and presentation in table 1.  

 

 
 

 
For Observation on LF damaged leaves and total leaves were 

recorded from 10 randomly selected hills per plot at one day 

before and 3,7, 10 and 15 days after each application. The per 

cent damage was calculated as  

 

 
 

Estimation of Grain Yield 

The crop was harvested when 85 per cent of the grain matured 

in all the treatment. The grain yield of each plot was recorded 

and computed to kg per hectare by using the formula IRRI 

(1976). 

 

 
 

W= Weight of the grain 

M= percent moisture content of the grain 

 

Statistical Analysis 

Mean value of data obtained from the experiment were 

subjected to statistical analysis after suitable transformation to 

test significance as per suggested by Gomez and Gomez 

(1984) for results interpretation. 

 

3. Results and Discussion  

Stem borer incidence 
On the perusal of the data presented in table -1 it was found 

that infestation of yellow stem borer was more in kharif 2016 

as compared to kharif 2015. This may be attributed to the 

climatic factors viz. humidity, temperature and sunshine hours 

which are more congenial for the growth of Scirpophaga 

incertulas (Walker) in kharif 2016 than kharif 2015. All the 

insecticidal treatments including botanicals were found 

effective to suppress the stem borer infestation with 

significant difference over the control plot. Chemical 

insecticide Rynaxypyr 20 SC @ 150 ml/ha was the best 

treatment with significant lowest % dead hearts count at 60 

DAT 2.50 and 3.31 during kharif 2015 and 2016 respectively. 

Lowest % White Ear at pre harvest was also found with this 

treatment (3.35 %, kharif 2015 and 4.05% kharif 2016). 

Among botanicals Neemazal 1.0 % Azadirachtin was found 

most effective to control the incidence of yellow stem borer 

(Scirpophaga incertulas) (4.25 % DH, 2015 & 6.95 % DH, 

2016 at 60 DAT and 5.05 % WE, 2015 and 7.12% WE, 2016) 

followed by Multineem 0.03 % Azadirachtin @ 2500 ml/ha 

((5.85 % DH, 2015 & 9.26 % DH, 2016 at 60 DAT and 6.90 

% WE, 2015 and 8.25 % WE, 2016) also recorded lower 

incidence. All the tested botanical were found effective to the 

incidence of yellow stem borer in both the year of study.  

 

Leaf Folder damage 

During Kharif 2015, the incidence of leaf folder under 
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different treatments ranged from 11.40 to 26.80 % and from 

1.10 to 28.70 % damaged leaves at 45 and 60 DAT, 

respectively (Table 1). Least infestation of leaf folder was 

recorded from Coragen (Rynaxypyr) 20 SC @ 150 ml/ha % 

treated plots (1.10 % at 60 DAT), which was statistically at 

par with Dinotefuran 20 SG @ 200 g/ha (2.70% at 60 DAT). 

Among botanicals treatments of Neemazal 1.0 % 

Azadirachtin @ 1000 ml/ha was found effective to control the 

infestation of Cnaphalocrocis medinalis (Guenée) (3.10 % 

leaf folder damaged leaves at 60 DAT) followed by 

Multineem 0.03% Azadirachtin @ 2500 ml/ha (4.30% leaf 

folder damaged leaves at 60 DAT).  

A similar trend of the efficacy of different treatment was also 

observed in kharif 2016. The maximum leaf folder population 

suppression in Rynaxypyr 20 Sc @ 150 ml/ha treated plots 

with incidence of 2.04 % at 60 DAT. Comparative efficacy 

than chemical insecticides was shown by Neemazal 1% 

Azadirachtin @ 1000 ml/ha in suppression of leaf folder 

population (3.41% leaf folder damaged leaves at 60 DAT).  

 

Grain yield  
The yield analysis of field experiment during kharif 2015 and 

2016 demonstrated the efficacy of application of different 

chemical insecticides/ botanical formulations in increasing 

grain yield of rice variety Pusa Basmati - 1 (Table 1). 

Rynaxypyr 20 SC @ 150 ml treated plot recorded highest 

grain yield of 3250 kg/ha and 3125 kg.ha during kharif 2015 

& 2016 respectively. Among botanicals Neemazal 1% 

Azadirachtin @ 1000 ml/ha treated plots recorded highest 

yields of 2875 kg/ha and 2715 kg/ha in kharif 2015 & 2016 

respectively. The lowest mean grain yield of 1755 kg/ha 

(kharif 2015) and 1550 kg/ha (kharif 2016) was recorded in 

untreated control plots. No phytotoxicity symptoms was 

observed in all the treatments.  

Findings of present study was in corroboration with the earlier 

studies of Chakraborty (2011) and Nigam et al. (2010) who 

reported that bioformulations based on neem were found 

superior in reducing the incidence of yellow stem borer, S. 

incertulas and leaf folder C. medinalis. 
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Table 1: Comparative efficacy of different botanicals against stem borer and leaf folder of rice 
 

S. 

No. 
Trade Name 

% a.i. in 

formulation 

Rate of 

formulation /ha 
Leaf folder damage % at 60 DAT % Dead Heart (DH) at 60 DAT 

% WE at Pre 

Harvest 

Grain Yield 

(kg/ha) 

 2015 2016 2015 2016 

2015 2016 2014 2015 
 

45 

DAT 

60 

DAT 

45 

DAT 

60 

DAT 

45 

DAT 

60 

DAT 

45 

DAT 

60 

DAT 

1 Neem Baan 1.0 % Azadirachtin 1000 ml 12.20 5.60 10.46 5.12 10.60 6.20 17.06 10.03 7.35 9.00 2620 2510 

2 Neemazal 1.0 % Azadirachtin 1000 ml 11.50 3.10 9.60 3.41 9.50 4.25 17.49 6.95 5.05 7.12 2875 2715 

3 Nimbecidine 0.03% Azadirachtin 2500 ml 11.90 6.80 12.01 7.32 9.20 7.10 17.50 10.74 8.60 11.14 2405 2330 

4 Multineem 0.03% Azadirachtin 2500 ml 11.60 4.30 11.83 5.14 11.50 5.85 18.83 9.26 6.90 8.25 2705 2645 

5 Neem Oil  5 ml/l 12.10 7.70 10.37 7.95 12.40 8.14 15.70 10.94 11.50 13.50 2265 2080 

6 Dinotefuran (Token) 20 SG 200 g 12.40 2.70 9.53 2.87 10.90 3.15 18.40 8.11 4.50 5.10 3025 2875 

7 Coragen (Rynaxypyr) 20SC 150 ml 11.40 1.10 8.58 2.04 9.00 2.50 20.15 3.31 3.35 4.05 3250 3125 

8 Control Water Spray - 26.80 28.70 12.06 19.90 16.60 13.15 30.17 24.93 17.30 22.50 1755 1550 

 CD (P=0.05)   3.55 6.45 4.05 8.15 5.25 7.12 6.10 9.10 7.25 8.13 3.35 4.55 
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4. Conclusion 

From the present study, it was concluded that major insect 

pest of rice yellow stem borer and leaf folder can be managed 

successfully and grain yield can be increased by using neem 

based botanicals viz. Neemazal and Multineem. These 

formulations may provide an effective and eco-friendly 

alternative to conventional synthetic insecticides and can 

provide with choices to farmers pracitising organic cultivation 

during selection of suitable chemicals against rice pests. In 

future, these biopesticides may play a prominent role in the 

integrated pest management of rice pests especially under 

organic farming systems. In order to efficacy of each of 

treatments along with the test of significance is as follows:- 

Coragen 20% SC > Dinotefuran 20% WG > Neemazal > 

Multineem > Neem Baan > Nimbecidine > Untreated control. 
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