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ABSTRACT 

 One of the major insect pests, namely yellow rice stem borer is economically important 

in agriculture. It could damage rice plants from nursery till preharvest time. Hence, the study for 

control of yellow rice stem borer has done in Myaungmya Research Farm, Myaungmya 

Township, Ayeyarwaddy Region. Three different types of chemical pesticides, namely mixture 

of chlorpyrifos and cypermethrin, chlorpyrifos alone and cypermethrin alone were used to know 

their efficacy on yellow rice stemborer. As soon as damaged symptom of yellow rice stemborer 

on rice plants were noticed, number of dead heart was counted and then sprayed as prescribed 

by pesticide labels. Seven days after spraying, number of dead heart was counted to compare 

that of dead heart before spraying. One day after collecting data seven days after spraying, 

second time spraying was conducted. Fourteen seven days spraying, number of dead heart were 

counted again and compared with that of number of dead heart counted on seven days after 

spraying. According to results, mixture of chlorpyrifos and cypermethrin and other compared 

insecticides could control yellow rice stem borer and could reduce dead heart (%) seven days 

after 1
st
 spraying to 2

nd
 spraying. However, dead heart (%) was gradually increased in the 

untreated control plots. Among the tested insecticides, the highest dosage rate of mixture of 

chlorpyrifos and cypermethrin could totally eradicate rice stem borer on rice seven days after 1
st
 

and 2
nd

 spraying. The dead heart in control plots is the highest (10.65%) compared to the treated 

plots. With regard to yield, the highest yield was found in T3{(the highest dosage rate of 

(Chlorpyrifos + Cypermethrin)} and the lowest yield was observed in the control. Hence, it can 

be concluded that mixture of chlorpyrifos and cypermethrin is better than chlorpyrifos alone and 

Cypermethrin alone which were widely used in the market.   

(Keywords: yellow rice stemborer, chlorpyrifos, cypermethrin, dead heart) 

 

1. Introduction 

 Myanmar is the largest country of Southeast Asia’s mainland. Of the population of 48 

million, 67% are in rural areas and depend on agriculture, which generates 36% of GDP, as a 

source of livelihood. Many of the remainders (23%) are engaged in the services sector. (The 

Global rice Science Partnership, 2013). Rice is one of the most important crops in the world 

providing food for nearly half of the global population (Khuhro, 1988; FAO, 2004). Rice can 

be grown both in monsoon and summer in Myanmar. In fact, rice is grown under diverse 

climatic and edaphic conditions in Myanmar. There are two major rice growing regions in 

Myanmar. One of them is Ayeyarwaddy region. When water is available all the time, it can 

even be grown three times within a year. 

 Amongst various constraints for good rice production, insect pests are very important. 

The hot and humid environment in which rice is grown is very conductive for proliferation of  

insects. The rice plant is attacked by more than 100 species of insects, 20 of them can cause 

serious economic loss (Pathak, 1977). In Myanmar, rice has been infested by many insect pests 

including yellow rice stemborer, rice leaffolder, rice earhead bug, green leafhopper, brown 
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leafhopper, white backed planthopper, rice fgallmidge, rice armyworm, rice hispa, thrips, rice 

caseworm, rice ear cutting caterpillar and black rice bug (PPD, 1998). Together they infest all 

parts of plant at all growth stages. The major insect pests that cause significant yield losses are 

stemborer and defoliator species. The stemborers are generally considered the most serious 

pests of rice worldwide and are responsible for significant losses. The yellow stemborer, 

Scirpophagas incertulas is widely distributed throughout south and Southeast Asia (Pathak and 

Saxena, 1980). 

Dead heart is produced when the insect attacks at vegetative stage, while white heads 

occur when the rice stemborers attack at the time of ear development (Mahmmod-ur-Rahman 

et al., 2007). The larvae of rice stemborers, after hatching, bore into the stem of rice plant and 

cut out the food supply to the upper part of the arrested stem, while rice plant compensates low 

percentage of dead hearts (Pathak et al., 1971). 

Yellow stem borer, S. incertulas is responsible for an annual loss of 10 – 15% of rice 

crop with local catastrophic outbreaks causing up to 60% damage (Catling and Islam, 1981; 

Daryaei, 2005). The larval stage of stem borers mostly remain concealed inside the stem and is 

difficult to control.  

Pesticides are commonly used to manage rice pests. Use of insecticides has positive 

impact on rice production (Misra and Parida, 2004). Rice production is linearly correlated with 

insecticide use in rice. Among the insecticides, Dragon 585 EC (Chlorpyrifos 530 g/L + 

Cypermethrin 55g/L) is relatively inexpensive and extremely effective in controlling various 

insect pests. It also has the advantages of weakened insecticide resistance, wide insect 

controlling scope and long efficacy duration, and is safe to rice and succeeding crops. 

2. Objectives 

1. To know thoroughly about the Dragon 585 EC (Chlorpyrifos 530 g/L + Cypermethrin 

55g/L) on yellow rice stem borer in rice 

2. To assess the efficacy of insecticides on rice yellow rice stem borer in rice 

3. To share the technical know-how and experience to the farmers concerning application 

methods of insecticide 

3. Materials and methods 

3.1 Experiment site, experimental period and functions 

  The experiment was conducted in Myaungmya research farm, Myaungmya Township, 

Ayeyarwaddy Region, during the year 2018, to determine the comparative efficacy of different 

insecticides against yellow rice stem borer in rice crop. The rice seed (var. Thee Htet Yin) was 

sown on 22-05-2018 and the crop was transplanted in the field on 21.06.2018. The distance 

between row to row was 8” and plant to plant was 6”. Before planting rice, 0.5 ton of cow 

dung’s manure, 25 kg of compound fertilizer (15:15:15), 25 kg of T-super and  2 kg of Furadan 

(3G) were used. First time fertilizer application was 25 kg of compound fertilizer (15:15:15) 

and 25 kg of urea fertilizer. Weed management and spraying foliar fertilizer were done as 

required. All the insecticides used in this study were obtained from local market in the sealed 

condition. The recommended doses of insecticides were measured with measuring cup. The 

design of experiment was Randomized Complete Block Design (RCBD) with four replications 

and six treatments (including untreated control). The size of each treatment was 3 x 4 meters. 

The insecticides used were mixture of chlorpyrifos and cypermethrin applied @ 200 ml/ac 

(T1), 220 ml/ac (T2), 240 ml/ac (T3), chlorpyrifos alone applied @ 300 ml/ac (T4), 

cypermethrin alone applied @ 200 ml/ac (T5) and untreated control (T6).  
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 Pre-treatment observation was taken 24 hours before the application of insecticides 

when the damaged symptom of yellow rice stemborer was observed. At that time infestation 

had began and dead hearts were seen in some hills. The post treatment observation was taken 7 

days after the application of insecticides and dead hearts were counted. At that time, egg 

masses of stem borer were also seen on green leaves of rice crops. Second application of 

insecticides was made after 14 days of first application. 

 There were 25 lines per treatment, seven lines on each side were left as buffer and 

observations were taken from inner lines of treatment to avoid the drifting effect of 

insecticides. Ten hills were observed per treatment, selected at random and dead hearts were 

counted. The yield data were recorded from each plot. Dead heart (%) were calculated by the 

following formula and all data recorded were done with SPSS and means were compared with 

DMRT (Duncan’s Multiple Range Test). 

Dead           
                 

                            
 x 100 

  Finally, yield per plot was taken as a deciding factor regarding the efficiency of these 

insecticides by the following formula: 

Yield at 14% moisture content               
                                 

       
  

4. Findings 

 Symptoms of  Dead heart in the vegetative phase and white ear in the reproductive 

phase on rice plants are noticed. 

 There are found presence of adult yellow stem borer on the plants in the early morning. 

 Egg masses were observed in the leaf tips and covered with buff color hairs. Individual 

eggs are white, oval and flattened. Egg period lasts from 5-9 days. 

 Larva is pale yellow to yellowish green with brown head and prothoracic shield. 

Usually only one larva is found in a tiller.  

Pupa is whitish to pale yellowish green and is enclosed in a white silk cocoon. Fresh 

cocoon is pale brown and turn dark brown with age at the base of the plant. The pupal period 

varies from 6-10 days. 

  



255  Dagon University Commemoration of 25
th

 Anniversary Silver Jubilee Research Journal 2019, Vol.9, No.2 
 

 

5. Discussions 

5.1 Before 1
st
 spraying and 7 days after 1

st
 spraying 

 Before first spraying, dead heart among tested treatments and control were not 

statistically different. (F = 0.004; df = 23; P > 0.05).  

 

 

 

 

 

 

 

 

 

 

 

 

Fig.1 Dead heart (%) by yellow rice stemborer on rice among tested treatments and control 

before 1
st
 spraying in Myaungmya seed farm, Myaungmya Township, Ayeyarwaddy Region 

 

However, seven days after first spraying, infested leaves percent in control is 

statistically higher than tested treatments. (F = 30.95; df = 23; P < 0.001). 

 

 

Fig.2 Dead heart (%) by yellow rice stemborer on rice among tested treatments and control 7 

days after 1
st
 spraying in Myaungmya Seed Farm, Myaungmya Township, Ayeyarwaddy 

Region 
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5.2 Before 2
nd

 spraying and 7 days after 2
nd

 spraying 

Before second spraying, dead heart among tested treatments and control were not 

statistically different. (F = 1.59; df = 23; P > 0.05).  

 

Fig.3 Dead heart (%) by yellow rice stemborer on rice among tested treatments and control 

before 2
nd

 spraying in Myaungmya Seed Farm, Myaungmya Township, Ayeyarwaddy Region 

Seven days after second spraying, dead heart percent in control is statistically higher 

than tested treatments. (F = 24.12; df = 23; P < 0.001. Dead heart (%) in four treatments (i.s 

T1, T2, T3 and T4) are not statistically difference, although statistically difference with T5. 

Among the tested fungicides, no dead heart (%) was found in Dragon (204 ml/ac, i.e T3). 

 

 

Fig.4 Dead heart (%) by rice stemborer on rice among tested treatments and control 7 days 

after 2
nd

 spraying in Myaungmya Seed Farm, Myaungmya Township, Ayeyarwaddy Region 

 

5.3 Yield 

Yields of rice in each in insecticide trials are significantly higher than control plots (F = 

16.29; df = 23; P < 0.001). The highest yield was found in spraying by T3 (10.88 kg/plot) and 

the lowest yield was observed in the control plot (9.50 kg/plot).  
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Fig 5. Comparison Yield (kg/plot) of rice infested by yellow rice stemborer among Treatments and 

control in Myaungmya Seed Farm, Myaungmya Township, Ayeyarwaddy region 

6. Conclusion 

 Yellow rice stemborer is serious pest of rice causing more than 38% infestation of rice 

tillers. Application of insecticides significantly reduced the infestation of stem borers in rice 

crop and mixture of chlorpyrifos and cypermethrin, chlorpyrifos alone and cypermethrin alone 

significantly increased the filling if rice grains and increased the yield of rice crop compared 

with control.  

 There are many studies reported in literature on the effect of insecticides in reducing 

infestation of rice stemborer. Chen and Klein (2012) reported that chlorpyrifos alone 

cypermethrin alone gave > 90% control of rice stemborer and reduced damage to > 5.0%. 

Mixture of chlorpyrifos and cypermethrin also could reduce the dead heart (%) and increase 

yield when comparing to the control plots (Wakil, 2001). 

According to the results found, Dragon 585 EC (Chlorpyrifos 530 g/L + Cypermethrin 

55g/L) and other compared insecticides could control yellow rice stem borer and could reduce 

dead heart (%) seven days after 1
st
 spraying to 2

nd
 spraying. However, dead heart (%) were 

gradually increased in the untreated control plots. Among the tested insecticides, the highest 

dosage rate of Dragon 585 EC (Chlorpyrifos 530 g/L + Cypermethrin 55g/L) could totally 

eradicate yellow rice stemborer on rice seven days after 1
st
 and 2

nd
 spraying. The dad heart in 

control plots is the highest (10.65%) compared to the treated plots. With regard to yield, the 

highest yield was found in T3{ (the highest dosage rate of Dragon 585 EC (Chlorpyrifos 530 

g/L + Cypermethrin 55g/L)} and the lowest yield was observed in the control. 

The results obtained indicated that application of insecticides significantly (P<0.05) 

reduced the infestation of yellow rice stemborer in rice crop compared with control plots. After 

second application, the highest rate of mixture of chlorpyrifos and cypermethrin was found the 

most effective insecticide with the minimum percent infestation (0%) followed by second 

highest application rate of mixture of chlorpyrifos and cypermethrin and the lowest application 

rate of mixture of chlorpyrifos and cypermethrin (0.64% for each), chlorpyrifos (0.79%), 

cypermethrin (1.59%) and control (3.55%). 

 Hence, it can be concluded that mixture of chlorpyrifos and cypermethrin was better 

insecticide which significantly reduced rice stemborer infestation and increased rice yield 

compared with chlorpyrifos alone and cypermethrin alone which were widely used in the 

market.   
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