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ABSTRACT: The rice yellow stem borer Scirpophaga incertulas Walk. (Lepidoptera, Pyralidae ) is one of the 

important insect pests of rice in easternIndia as well as all rice growing areas of Asia, South east Asia, Pakistan and 

Bangladesh. The extentof borer damage induced yield losses which have been estimated to be13.07 to 70 % in 

Asia. An on-farm field trial was conducted to study the effect of pheromone mass trapping, mating disruption 

through auto confusion, farmer’s practice (where two to three rounds chemical pesticides were used) and control 

(free from treatment) in eastern India during 2012 to 2013. The treatment involved in mating disruption through 

auto confusion technology with 20 mg tablet showed that the average index of egg mass (IE) and efficiency of 

mass trapping (EMT) reduced during second year as compare to the other treatments. Here there was no significant 

difference between mating disruption and mass trapping and farmers practice but all are significantly superior to 

control. The experiment also indicated that grain yield obtained from farmers practice were nearly at par with 

mating disruption through auto confusion but the paddy grain obtained were free from pesticide residue indicating 

produce in safe to the consumers. Study also indicate that  auto confusion technology is compatible with integrated 

pest management (IPM) programme as it is species specific which assist biodiversity and support natural enemies. 
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INTRODUCTION 
West Bengal is one of the leading rice growing state in eastern India, and cultivates rice over 5.69 m ha which 

constitutes 12.99% of total rice of India. Among five species of stem borers, yellow stem borer Scirpophaga 

incertulas (Walker) referred as YSB in the paper, divested the crop in eastern India. Larval feeding of YSB from 

inside stem (Pseudostem) severs central part of tiller at its base resulting in drying of central whorl rendering the 

tiller non-productive. Damage caused by the borer is typically termed as dead heart (DH) and white ear (WE) 

during vegetative and reproductive stage of crop respectively. The insect (YSB) was also a recorded as a major 

pest in all rice growing areas of Asia (Cohen et al., 2000) [1], India (Murlidharan and Pasalu, 2005) [2] and 

Pakistan (Abro et al., 2013)[3]. Yellow stem borer (YSB) had also been reported as amajor pest of rice from 

Bangladesh, Brunei, Cambodia, China, Hong Kong, Indonesia, Japan, Malaysia, North Borneo, Philippines, 

Taiwan, Thailand and Vietnam (Rao, 1965)[4]. The extent of borer damage induced yield losses have been 

estimated to range from 30 to 70% in Bangladesh (Catling et al., 1987)[5], 25 to 30% in India (Puri, 2009)[6].At 

present one of our goal is to demonstrate a timely and meaningful invest in research on behavior modifying 

chemical for sustainable insect management. Pheromone or ectohormones are substances liberated by external 

gland which produce specific reaction in other individual of the same species. Olfactory pheromone includes the 

sex attractant substance produced by the lateral glands of the last abdominal segment of vergin female.  
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Different study showed that worldwide annual insecticide application has been increased from 7000 t in 1997 to 

more than 10000 t in the year 2000, ninty per cent of which used in rice production (Witzall et al., 2010)[7]. Even 

some of the agrochemical industries now reached the view that further increase is not feasible and thus they 

support the alternate method of pest management in order to maintain sustainable level of pesticide use (Cork et 

al., 2008)[8]. Gaston et al., (1967) [9] first reported that pre-mating communication between the sexes can be 

disrupted by pre-meeting the atmosphere with an insect pheromone.The female sex pheromone of the rice yellow 

stem borer Scirpophaga incertulas was identified by Cork et al., (1985) [10] using insects from Philippines. Du et 

al., (1987)[11] confirmed (Z)-11-hexadecenal and (Z)-9-hexadecemal as the component of female sex pheromone 

of rice yellow stem borer.Extensive research had been conducted by NRI in collaboration with DRR, Hyderabad, 

and HDFC India, over a five year period to develop technology for controlling Scirpophaga incertulas by mating 

disruption (Cork and Basu, 1996[12],Cork et al., 1996)[13].Several field trials with pheromone formulation had 

been conducted as mating disruption agent for managing rice stem borer in other rice growing countries of the 

world(Kanno et al., 1978[14]; Yang et al., 2001[15]; Alfaro et al., 2009) [16]. Present investigation is an 

innovative and novel method use of pheromone is established through auto confusion technology where in small 

quantity of pheromone impregnated in ento-wax (EXOSEX YSBTab) supplied by EXOSECT, United Kingdom, 

contaminated chain of rice stem borer male moth in easternIndia.  

 

MATERIALS AND METHODS 
ExosexYSBtab along with hanger were collected from EXOSECT Limited, Leyland Business Park, Colden 

Common, Winchester Hampshire, SOZIITH, United Kingdom during the month of May of every year during 2012 

to 2013. This tablet was made up of compressed wax powder containing female pheromone; Entostat is on the 

GRAS list in USA, approved as an inert in 91/414, BPD, VMD and MCA in Europe. This pheromone tablets were 

loaded into grove of the biodegrableplastic hanger which were tied to the bamboo stick of 1.5 m length. Such stick 

were fixed and placed in the transplanted field in a 11 × 11 m matrix at the rate of 80 per ha. 

Detail of the Trials 
A field experiment conducted in farmer’s field under Gopalpur co-operative society, Gopalpur, Burdwan, West Bengal, 

India. Swarna Mashuri (locally adopted) variety was used in the experiment having 150 days crop maturity. The 

experiment was laid out in completely randomized design with four treatments, each treatment was needed one hectare 

land and each treatment was separated from another with a gap 100 m. The 15 days old seedlings were transplanted 

during 7
th
 to 13

th
 August of every year and hills maintain 15 X 15 cm spacing. The recommended fertilizer dose (80 N: 

60 P: 60 K) was provided throughout the experiment period.  

 

Table 1- Detail of the treatments testing in rice field. 

S.No. Treatments Nursery Main field 

T1 

Funnel trap with 

pheromone lure 

250 mg per 

hectare (FTPL-5) 

Fifty funnel traps 

ha
-1
with lure or 

Pheromone@250 

mg ha
-1

 

Fifty funnel trap/ha with lureinstalled within 10 

days after transplanting of rice plant followed by 

twice lure replacement at 45 and 65 days 

respectively orPheromone @ 500 mg ha
-1
 

T2 

EXOSEX YSBtab 

20 mg through 

hanger (FYt-20) 

@ 100 mg/hectare 

Fifty funnel traps 

ha
-1
with lureor 

Pheromone@250 

mg ha
-1

 

Single application within 15 days after 

transplanting @ 80 tablets ha
-1
or Pheromone 1600 

mg ha
-1
 

T3 
Farmers practice 

against stem borer 

Recorded as per 

farmer’s action 

Application of Carbofuran 500 gai ha
-1
(granular 

pesticide) within 15 DAT followed 

byChlorantraniliprole 18.55%SC W/W @  @25 

g a.i/hafollowed by the combination product of 

Chlorpyriphos&Cypermethin 55% @ 500 gai ha
-

1
at 35 DAT 

T4 

Without any 

management 

practice (Control) 

- - 
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Estimation of average index of egg masses  
Nine rice fields from each treatment and control areas were selected randomly. Egg mass of Scirpophaga 

incertulas (Walk) were examined randomly selected 400 hills in each treatment. Sampling was done on 10 DAT, 20 

DAT, 30 DAT and 40 DAT. The average index of egg mass (IE) of S. incertulas per 400 hills was calculated by the 

following formula. 

 
Where, IE = Average Index of Egg Masses 

Ne = total number of egg masses in all sampled field. 

Nf = Number of fields selected (12 in present study) 

Nh = Number of hills examined (400 in present study) per treatment. 

Ms = Average number of tiller/hill. 

 

Catches of male moths for monitoring 
The population size of S. incertulas was monitored in experimental plots using pheromone traps. Twelve, separate traps 

were installed both treated and control plot during 10 days after transplanting (DAT) every year. Male moths were 

captured and counted at seven days interval. The efficiency of mass trapping (EMT) with respect to control was 

calculated according to the following formula. Pheromone lure was replaced at every 21 days interval after installation. 

 
Where, CC = average of moth catches per trap in a week in control plot. 

Ct = average of moth catches per trap in treated plot 

Damage Assessment 
Damage due to stem borer was assessed in term of DH and WE by counting total number of tillers and number of dead 

hearts (DH) in each selected hill at vegetative stage, total number of panicle bearing tiller and white ear heads (WE) at 

heading stage. Randomly selected 400 hills from each treatment and 100 hills from them considered as transect. Thus 

there were four transect with 100 sampling unit in each treatment. Each transect from the treatment was considered as a 

replication for analyzing the damage assessment. Damage assessment data were recorded at 10 days intervals 

commencing from 35 DAT.The larvae at the second generation damage both main stem as well as panicle bearing 

internodes; however, can lead to major crop loss. DH and WE were sampled at 10 days interval after application of 

treatment. 

 
Yield Loss 
Yield loss was worked out from a square meter area from each treatment which was expressed to yield/hectare. 

Statistical Analysis 
Analysis of the variance of the data was done for each trial by considering each trial under completely randomized 

design. Critical and difference values were computed. Pest infestation data were subjected to angular transformation 

prior to analysis as stated earlier percent DH/WE of each transect of particular treatment formed one replication and 

each crop cut made from each triangular area of the treatment plot formed a replication. Moth capturing count data were 

subjected to square root transformation for normalized the data. 

 

RESULTS AND DISCUSSION 

Egg mass index 
The number of egg masses observed was shown in Table 2. The average number of egg masses per 400 hills between 

the pheromone-treated fields and control fields were found statistically significant. The average egg mass index (IE %) 

during the ovi position period was found 0.154% in T1 (Funnel trap with pheromone lure), 0.124% in T2 

(ExosexYSBTab), 0.300% in T3 (farmers practice) and 0.393 % was found in T4 (unprotected) during 2012. The average 

IE % in the treated field T1, T2 and T3 were39.11, 31.53 and 76.17 % over the control field respectively. Lowest egg 

mass index was observed in mating disruption and that indicated the male moth do not find the female for matting.  

During 2013, the average egg mass index was observed 0.132, 0.113, 0.263 and 0.327% in T1, T2, T3 and T4 

respectively. The average minimum IE was observed in ExosexYSBTab (34.44%) followed by pheromone treated 

(40.23%) and farmer field (80.32%). In mass trapping and mating disruption treated field egg mass progressively 

decreased up to 40 DAT but in farmers and unprotected field slightly increase up to 20 DAT and decrease from 30 

DAT. 
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Table  2- Average egg masses index (IE) value with respect to control in MTU rice variety. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Catches of male moth 
Catches male moths of Scirpophaga incertulas (Walk) by traps baited with synthetic pheromone from 12

th
 August 

to 17
th
 November with two distinct peaks during last week of August to first week of September and first week of 

October to second week of October of every year in eastern India (Fig 1 and 2). The efficiency of mass trapping 

catches (EMT) were 52.47 (T1) and 81.51 (T2) during 2012 while 46.67 (T1) and 84.87% (T2) during 2013 over the 

control. Data on catches of male moths were recorded for two consecutive years (2012-2013) from the same field 

with 3 replications with 9 ha. size, each (net) was located in one village with > 1 to 1.5 Km apart from one another. 

All field belonged to farmers of one co-operative (Gopalpur Co-operative, Dist.–Burdwan, West Bengal, India) 

who adopted almost similar cultivation practices. 

During the first year (2011) a significant numbers of Scirpophaga incertulas (Walk) male moths were 

caught from sixpheromone treated, one chemical treated (FP) and control plots (Fig.1). The captures in the traps 

baited with synthetic pheromone lure accurately show the abundance of the YSB in that year of that particular 

locality. The population relates trap capture ultimately reflect on the damage caused by the next generation of larva 

of yellow stem borer. The most interesting things were noted that trap catches were significantly reduced during 

second year from the pheromone treated areas as compared to chemical treated plot (Farmers practices) (Fig. 2) 

suggested that pheromone treated were more effective during second year of treatment. 

 
Fig. 1- Moth catches per trap from different treatment in MTU rice varietyduring 2012. 
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Egg mass Index - 2012 

Treatments 10 DAT 20 DAT 30 DAT 40DAT Average 
IE % over 

control 

T1 0.222 0.186 0.152 0.057 0.154 39.11 

T2 0.193 0.153 0.117 0.032 0.124 31.53 

T3 0.311 0.436 0.324 0.129 0.300 76.17 

T4 0.390 0.527 0.445 0.212 0.393 
 

SEm ± 0.030 0.029 0.037 0.015 
  

CD @ 5 % 0.093 0.091 0.115 0.047 
  

Egg mass Index - 2013 

T1 0.191 0.169 0.121 0.045 0.132 40.23 

T2 0.165 0.153 0.102 0.030 0.113 34.44 

T3 0.292 0.362 0.290 0.108 0.263 80.32 

T4 0.367 0.449 0.350 0.142 0.327 
 

SEm ± 0.026 0.022 0.020 0.012 
  

CD @ 5 % 0.080 0.068 0.063 0.038 
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Fig. 2- Moth catches per trap from different treatment in MTU rice varietyduring 2013 

 
Technically pheromones are used in Integrated Pest Management (IPM) programme in two principal ways 

viz. trapping and mating disruption. In mass trapping sex pheromone baited trap capture male capture 

continuously, thus preventing mating and multiplication of yellow stem borer in rice field. In the present 

investigation the most efficient method of trapping was accepted after series of testing in rice field where lure is 

replaced twice in a season during 45 DAT and 60 DAT respectively. The result also support the observation of 

Cork and Krishnaiah (2000)[17] and Verma et al., (2004)[18] who found it was highly effective using indigenous 

lure at a density of 20 traps ha
-1

wheredispensers were replaced after every three weeks. The present work is also 

the beginning for making the technique farmers friendly for management of rice yellow stem borer through auto 

confusion technology. Here the pheromone is used for disruption of mating which was achieved by placing single 

application of high concentration 1600 mg/hectare at 15 days after transplanting offered complete protection in the 

season. This auto confusion system used electrostatic powder mixed with synthetic female sex pheromone adhered 

to the male moths, causing sexual confusion to the covered moth. In this process, the moths’antenna becomes 

saturated with powder and pheromone and it can no longer locate female. In addition once the male moth leave 

with a powder spot, because it take some pheromone with it, it act as false female lure, to other males, enhancing 

the mating disruption effect. The transfer from one male to another in secondary transfer of the pheromone 

containing powder may leads to lower the chance of successful mating of male with the female. The application 

should be made as close to the beginning of first flight of yellow stem borer and it was essential to reduce the 

number of mating and viable eggs laid by the first generation adults and was key to the successful trial.The results 

is also in accordance to the observation of Cork et al., 2001[19] where the trap catch was found to be positively 

correlated with pheromone release rate, with the highest dose tested 200 µg catching significantly more male 

moths than the lower dose. 

Table 3- Average moth catches from different treatments per generation and EMT value with respect to 

control. 

Treatments 

Generation 2012 Generation 2013 

1
st
 2

nd
 

Total 
EMT 

% 

1
st
 2

nd
 

Total EMT % 27-08-

2012 

01-10-

2012 

27-08-

2013 

01-10-

2013 

Mass trapping(T1) 
1.87 

(1.40)* 

3.50 

(1.91) 
5.37 52.47 

1.72 

(1.35) 

2.90 

(1.73) 
4.62 46.67 

Mating disruption through 

auto confusion (T2) 

0.00 

(0.71) 

2.09 

(1.48) 
2.09 81.51 

0.00 

(0.71) 

1.31 

(1.23) 
1.31 84.87 

Farmers practice (T3) 
3.54 

(1.83) 

4.73 

(2.16) 
8.27 26.81 

3.44 

(1.73) 

4.01 

(1.96) 
7.46 13.97 

Control (T4) 
5.28 

(2.21) 

6.02 

(2.41) 
11.30 

 

3.94 

(1.95) 

4.72 

(2.12) 
8.67 

 

SEm ± 0.070 0.079 
  

0.100 0.091 
  

CD @ 5 % 0.201 0.227 
  

0.288 0.263 
  

*In figure parenthesis is square root transformation 
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In 2012, the average male moth catches in T1(mass trapping) 1.87 to 3.50, T2 (mating disruption) 0.00 to 2.09, T3 

(farmers practice) 3.54 to 4.73 and 5.28 to 6.02 in control plot. Among the treatments mating disruption was 

resulted significantly superior effect on trapping as well as EMT value over control.  

The total moth catches in the treatment in mass trapping (T1) which was not significantly (P > 0.05) different compared 

to mating disruption through auto confusion (T2) but they were significantly (P < 0.05) less than chemical treatment (T3). 

The Efficiency of Mass Trapping (EMT) value was also not significantly different to T2 but they were significantly less 

than T3. During second year 2013 a significant number of YSB male moths were captured but they were comparatively 

lower than the first years. Like the first year no significant (P <0.05) difference was found among the T1 and T2 but they 

were significantly lower than chemical treatment (T2).Here the male moth gets covered with powder containing 

pheromone unable to attract the lure in funnel trap as well as female. Subsequently the freshly hatched male can 

fallow trails left by contaminated male. The end result is that trapping is significantly lower than the other 

treatments. 

Crop Damage 
Treatment efficiency is not only determined by the trap catches but also damage assessment. Howse (1998)[20] 

reported that the absence of trap catches during mating disruption treatment can be good indication that the 

technique is effective but crop damage provide the ultimate proof. Karg Sauer (1995)[21] also reported that crop 

damage assessment is the most evident way of showing the efficiency of mating disruption.It is evident from Table 

4 that in the first year that the dead heart incidence ranged from 0.37 to 1.12 % in mass trapping (T1) and 0.29 to 

0.90% in mating disruption(T2) , 0.47 to 2.05% in chemical control (T3) and 0.73 to 3.14 % in control (T4)at 

vegetative stage. Although the numerical value of DH in two treatments were closer but EXOSEX YSBtab was 

found significantly superior to farmers practice as well as control. White ear incidence in T1, T2, T3 and T4 

registered 2.69, 2.35, 3.55 and 4.33 %. There was no significant difference between T1 and T2 while both T1 and 

T2were significantly superior T3. In respect of yield both mass trapping and auto confusion gave higher yield than 

the chemical treatment.Thus both mass trapping (T1) and mating disruption through EXOSEX YSBtab(T2) were 

found superior both in respect of controlling YSB damage and giving high yield in 2012. The end result is that 

reduction of dead heart and white ear was obtained due to mating disruption through auto confusion. 

 

 
Plate-1  Different stages of rice yellow stem borer and their normal mating position in rice 

Field 

 

 
Plate2- Installation ExosexYSBtab and funnel trap in rice field and tablet used in the experiment 
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Table 4-Average crop damage in mass trapping (T1) mating disruption (T2) and chemical treatment as per 

farmer’s action (T3) per generation ofeach year. 

 

Treatments 

Year 2012 Year 2013 

1
st
 generation 2

nd
 generation 

Yield 

(Q/ha) 

1
st
 generation 2

nd
 generation 

Yield 

(Q/ha) 
30 DAT 

(DH%) 

45DAT 

(DH%) 

60DAT 

(DH%) 

90DAT 

(WE%) 

30 DAT 

(DH%) 

45DAT 

(DH%) 

60DAT 

(DH%) 

90DAT 

(WE%) 

Mass trapping (T1) 
0.37 

(8.55)*
b
 

1.12 

(8.82)
b
 

0.53 

(8.72)
b
 

2.69 

(10.61)
bc

 
52.73

ab
 

0.27 

(9.70)
b
 

0.82 

(9.18)
bc

 

0.40 

(9.07)
b
 

2.37 

(10.00)
b
 

53.14
a
 

Mating 

disruption 

through auto 

confusion (T2) 

0.29 

(8.56)
b
 

0.90 

(8.42)
b
 

0.41 

(8.23)
b
 

2.35 

(9.95)
c
 

53.98
a
 

0.23 

(9.61)
b
 

0.70 

(9.02)
c
 0.36 

(9.28)
b
 

2.06 

(10.03)
b
 

54.20
a
 

Farmers practice 

(T3) 

0.47 

(8.58)
b
 

2.05 

(9.53)
b
 

1.07 

(8.95)
b
 

3.55 

(11.37)
b
 

48.56
b
 

0.32 

(9.63)
b
 

1.36 

(9.73)
b
 

0.79 

(9.41)
b
 

3.17 

(11.09)
b
 

48.80
a
 

Control (T4) 
0.73 

(9.04)
a
 

3.14 

(10.94)
a
 

1.81 

(9.68)
a
 

4.33 

(12.20)
a
 

40.80
c
 

0.60 

(10.08)
a
 

2.49 

(10.73)
a
 

1.71 

(10.43)
a
 

4.70 

(12.42)
a
 

39.81
b
 

SEm ± 0.087 0.345 0.226 0.267 1.628 0.072 0.197 0.178 0.357 2.243 

CD @ 5 % 0.267 1.063 0.696 0.821 5.018 0.221 0.608 0.548 1.099 6.911 

*In figure parenthesis is Angular transformation. 
a
Figure marked by different letters are significantly different (α= 

0.05) according to DMRT. 

 

.Table-5: Diversity index of important predator species in different treatments 

Name of 

insect 

predator 

Name of insect 

family 

Population 

per unit 

area 

Treatment 
Total 

abundance 

Predator 

population 

range 

Berger 

Parker 

dominance 

index 

Dominant species 

Odonata Coenagrionidea 

(Damselfly) 

No. of 

adult/m
2
 

T1 43 2 - 10 0.242 
Ischnura aurora aurora 

(Brauer) 

T2 42 2 – 10 0.243 ---do--- 

T3 31 2 – 4 0.179 
Pseudoagrionmicrocephalum 

(Ram.) 

T4 41 2 - 12 0.242 ---do---- 

Dermeptera Labiduridae 

and 

Formiculidae 

No. of 

adult/m
2
 

T1 43 4-25 0.568 Forficulariadecipiens (Gene) 

T2 44 4-26 0.567 ---do--- 

T3 21 2-6 0.237 Doruaculeatum (Scudder) 

T4 43 4-24 0.568 Forficulariadecipiens (Gene) 

Coleoptera Carabidae No. of 

adult/m
2
 

T1 1215 15-382 0.327 
Ophionianigrofasciata 

(Scht& Goebel) 

T2 1216 15-380 0.328 ---do--- 

T3 178 6-38 0.223 Ophioneaishiishi (Hab.) 

T4 1214 16-382 0.327 ---do--- 

Coleoptera Staphylinidae No. of 

adult/m
2
 

T1 128 10-55 0.418 Paederusfuscipes (Curtis.) 

T2 130 11-58 0.419 ---do--- 

T3 80 6-35 0.348 Paederusseparius (L.) 

T4 129 10-54 0.420 Paederusfuscipes (Curtis.) 

Coccinellidae No. of 

adult/m
2
 

T1 142 5-48 0.343 Microspis discolor (Fab.) 

T2 143 6-47 0.341 ---do--- 

T3 68 4-12 0.186 
Coccinellatransversalis 

(Fab.) 

T4 141 5-49 0.342 Microspis discolor (Fab.) 

T1=Mass trapping, T2= Matting disruption through auto confusion, T3= Farmers practice where three round chemical 

pesticides used and T4= Control. 
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Effect on different treatments on predator biodiversity in rice ecosystem 
The studies on the effect of different treatment showed that the minimum value (D= 0.179) for damselfly at the 

farmers field indicated most abundant species constitute only 17.9 % of the total population count. Its highest 

value (D= 0.242 to 0.243) at pheromone treated (T1 and T2) and control (T4) indicate that most abundant species 

occurred 24.2 to 24.3 % of total population count. In case of Dermapteran insect, the Berger parker dominance 

had the highest value D= 0.567 to 0.568 were both in pheromone treated as well as control plot whereas the 

lowest value (D= 0.237) in farmers field. The value indicated that most abundant species accounted for 56.7 to 

56.8 % and 23.7% in pheromone treated plot and farmers practices respectively.Coleopteran predator comprises 

the maximum predator group in rice ecosystem. From the studies on insect predator biodiversity showed that in 

all the cases minimum value in farmers practice as D= 0.223, D= 0.348 and D= 0.186 indicating that most 

abundant species consisted only 22.3 %, 34.6 % and 18.6% of total population count for Carabidae, Staphylinidae 

and Coccinellidae respectively whereas the maximum value in pheromone treated plot D= 0.327 to 0.328, D= 

0.418 to 0.419 and D= 0.341 to 0.343 in other three treatments for the aforesaid species of Carabidae, 

Staphylinidae and Coccinellidae respectively.The  pheromone was noted that in all the case the dominant species 

in rice ecosystem changes in farmers practice after application of chemical pesticide as given in table 5. 

 

DISCUSSION 

Since 1995 with the cultivation of some YSB susceptible variety in eastern India the damage caused by 
YSB Scirpophaga incertulas (Walk.) had increased gradually. Chemical crop protections with different pesticides 

were still extensively in practiced leading to arouse insect resistance. Like some other borers the firstinstar larva 

YSB bore into the stems immediately after hatching and thus offer a very short period for controlopportunity. Even 

there is a common trend of using Carbofuran 3G, Chlorantraniliprolegranuleor any granular mixture at 21 days 

after transplanting but their efficacy was not properly utilized due to shortage of water in the field. With the mating 

disruption technology, the timing of the application is still important but not so critical as the chemical treatment. 

The mating activity of female could be suppressed and number of egg masses could be reduced by both the mass 

trapping and mating disruption but later one is more effective with the former. Therefore EXOSEX YSBTab 

treatment is compatible with Integrated Pest Management programme as the pest life cycle disrupt prior to egg 

laying in field. The results also support the observation with Murthy and Krishnaiah(2008)[22].If the mating 

disruption through auto confusion was conducted at the same location for consecutive years, a progressive decline 

of field population S incertulas would be found. Auto confusion technique is highly selective, species specific, 

biological active, effective at very low concentration and has been successfully used in insect control. Unlike 

mating disruption it has no direct contact with the crop. This result is also supported by the observation of 

Coscolla, 1997[23]; Alfaro et al., 2009 [16]. Auto confusion is deemed to be different to mass trapping as it 

utilized the natural behavior of the male insect to effect control of the mating of the insect as opposed to preventing 

the natural behavior of the male insect. However plant damage caused by the third generation was not considered 

here as economically important; because the grain was already formed and grain yield would not be significantly 

affected if the damage was not too severe (Poitout and Bues, 1998)[24]. Thus the application of EXOSEX YSBtab 

for managing stem borers also provided farmers with protection for their crops that was season long, users and 

environment friendly. Here the female pheromone is impregnated in a natural food grade wax powder or 

Entostat
TM

 powder. This Entostat is eco-friendly nontoxic to the natural enemies and also used in cosmetics food 

grazing, asthma inhalers and coating surgical instruments for keyhole surgery as per research report of EXOSEX 

Private Limited. The result indicated that auto confusion technology is compatible with Integrated Pest 

Management (IPM) programme as it is species specific which assist biodiversity and support natural enemies.The 

experiment also indicated that the grain yields obtained from the farmers field (T3) were at per with EXOSEX 

tablet (T2) but significantly higher than the control and pheromone lure (T2) and further paddy grain obtained were 

from pesticide residue indicating that produce is safe to the consumers.From the result it is to be concluded that the 

indiscriminates use insecticide could be reduced the risk of environments and farmers. It is an innovative and novel 

method of management where chemical (pheromone) have no direct contact with crop, it reduced risk of residues 

in the produce. 
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