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1. Introduction

Pink stem borer, Sesamia inferens (PSB) is reported from 
all rice-wheat cropping systems but its severe damage 
was usually observed in lowland areas having staggered 
planting. The occurrence of S. inferens is worldwide. It 
has been widely observed in Bangladesh (Alam 1967), 
Thailand (King 1968), Indonesia (Soehardjan 1972), 
Philippines (Calora and Reyes 1972), India (Panda et al, 
1976), China (Chiang 1977) and Pakistan (Inayatullah et 
al 1989). In the last two to three decades, the incidence 
of pink stem borer has been increasing in different Asian 
countries (Dhiman et al 1995,  Palit 2001, Lina et al 2012). 

PSB damage has been reported on rice, wheat, maize 
and sorghum crop (Atwal and Dhaliwal 1997). Earlier 

PSB has been causing economic damage to rice crop 
only but recently an increase in its damage on wheat and 
maize crop was observed (Ram et al., 2011, Singh and 
Kular, 2011, Singh et al., 2014, Pimentel and Peshin, 2014). 
The importance of this insect is increasing in rice-wheat 
cropping system of North-western plain of India because 
of mild winters and reduction in the time gap between 
harvesting of rice and sowing of wheat crop. The PSB 
has been carried from late sown rice to wheat crop in 
the month of November (Atwal and Dhaliwal 1997). The 
pinkish caterpillar of S. inferens bores into stem and kills 
central shoots forming ‘dead hearts’ (Deol, 2002). Garg 
(1988) reported that its larva remained dormant in winter 
and hibernated in rice stubbles from the end of October 
to March. During off-season the pest was also reported 
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Abstract

Pink stem borer, Sesamia inferens (Lepidoptera: Noctuidae) (PSB) is 
originally a pest of rice but in recent past, it has also emerged as pest on 
wheat crop. Most of the studies in context to PSB seasonal abundance 
have been carried out on individual crops e.g. on rice, wheat or 
maize and only few reports are available on population dynamics of 
PSB throughout the year in rice-wheat cropping system. To meet this 
objective, seasonal abundance of PSB incidence was investigated on 
different host throughout the year during 2010-11 and 2011-12. The 
correlation between incidence of PSB and different abiotic factors 
viz. temperature, relative humidity and rainfall was also worked out. 
The results indicated that maximum incidence of PSB (2.76-4.17 %) 
was observed in the months of September-October during both the 
years when maximum, minimum and average temperature ranged 
from 31.9-33.9oC, 22.2-26.3oC and 26.9-29.5oC, respectively. Small peaks 
of PSB incidence were observed on wheat crop during the months 
of December and February. The values of correlation coefficient (r) 
between PSB incidence and maximum, minimum, average temperature 
and sunshine hrs were -0.19, -0.005 -0.11 and -0.27, respectively and 
they were non-significant at (p=0.05%). The incidence of S. inferens has 
statistically significant and positive correlation (r = 0.53) with relative 
humidity. Average relative humidity of 80 per cent was favourable 
for its damage. Similarly, a positive and non-significant correlation 
(r=0.15) of PSB incidence was recorded with rainfall. 
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on maize crop (Younis et al., 1984; Rothschild 1971). The 
hibernating larva of PSB pupated in the first week of 
February and moths emerged in late February (Tripathi 
and Ram 1969). The pest was also carried from paddy to 
sugarcane crop in the months of November-December 
(Nagarkatti and Nair 1973).

Aboitic factors play an important role in the population 
build up insect pest. Most of the studies in context to PSB 
seasonal abundance have been carried out on individual 
crops e.g. on rice, wheat or maize and only few reports 
are available on population dynamics of PSB throughout 
the year in rice-wheat cropping system. Keeping in view 
the gap, the present studies have been formulated to find 
out the seasonal abundance and population build up of 
PSB on different host throughout the year.

2. Materials and methods

2.1 Correlation between PSB incidence and abiotic factors

The studies were carried at Experimental Area of 
Department of Plant Breeding and Genetics, PAU, 
Ludhiana during 2010-11 and 2011-12. The crops were 
grown as per recommendation of PAU, Package and 
Practices for Rabi and Kharif Crops (Anonymous, 2010). 
The rice and wheat crops were sown on June 22 and 
November 20, respectively during 2010-11 and June 
20 and 23 November, respectively during 2011-12. The 
incidence of PSB was recorded on rice followed by wheat 
throughout the year by dissecting 10 randomly selected 
plants at fortnightly intervals. The incidence of PSB was 
also recorded from other crops (basmati rice, maize, 
jowar, sugarcane) grown in the vicinity of experiment. 
PSB cause damage by cutting the central shoot of the 
tiller and these damaged tillers are known as ‘dead hearts’. 
Per cent damaged tillers were calculated by dividing the 
damaged tiller with total numbers of tillers per meter 
row length in wheat crop and then multiplying them 
with 100. In case of rice, it was calculated by dividing the 
damaged tiller with total number of tillers per hill and 
then multiplying them with 100. Visual observations to 
locate adults of PSB were also made. The PSB incidence 
was recorded from germination onwards and continued 
till crop maturity. The data on weather parameter viz. 
maximum, minimum, mean temperature, mean relative 
humidity, rainfall, evaporation, sunshine hours, wind 
velocity and mean vapour pressure were obtained from 
the Agro meteorological Observatory PAU, Ludhiana, 
India. The mean and simple correlation was calculated 
in order to find possible relationship of PSB damage and 
various meteorological factors.

2.2 Correlation between adult moth catch of PSB and abiotic 
factors

The light trap was used to record the presence of moths 
of PSB during different seasons throughout the year. An 
incandescent bulb of 100 Watt was fixed in pan downward 
position. The trap was in the centre of experimental area 
and operated from dusk to dawn. The light traps were 
examined at alternate day at 09.00-10.00 hrs and the 
average population count per fortnight was calculated 
for each month in 2011 and 2012. Throughout the trial, 
temperature, relative humidity, rainfall and lunar phase 
(Sunshine hrs) were obtained from the Meteorological 
Observatory, to investigate the influence of these factors 
on adult moth catches. The data were plotted separately 
against each weather parameter and correlation coefficients 
were also calculated for each weather parameter.

3. Results and discussion

3.1 Incidence and seasonal abundance of PSB in different 
crops	

The data on incidence and seasonal abundance of PSB 
studied on different crops throughout the year during 2011 
and 2012 is presented in Table 1. The data revealed that 
the pest was active on wheat crop in months of December 
and February-March during 2010-11. During this period, 
different stages of PSB were observed on wheat crop. 
Thereafter, some dead-hearts were seen on maize crop 
during the month of April. Thereafter, no incidence of 
PSB was observed on any crop until the second fortnight 
of July. Then slowly the stem borer damaged tillers again 
started appearing in rice crop and 2-3rd instar larvae were 
seen in the second fortnight of July 2011. Progressively 
the incidence of stem borer increased on rice crop from 
0.48 per cent in second fortnight of July to 4.14 per cent 
in second fortnight of September during 2011. During 
this period, almost all developmental stages of PSBs were 
observed on rice crop. Thereafter, the pest damage started 
decreasing and it got shifted to basmati crop. The larvae 
and pupae of PSB were also observed in the stubbles of 
rice crop during the month of November 2011.

Thereafter, the incidence of pest shifted to wheat crop 
and it was mostly seen in larval stage (4-6th instar) during 
the month of December 2011. In the month of January 
2012, a decrease in the incidence of pest attack was 
observed on wheat crop. It might be due to extreme 
cold conditions during which larva/pupa of PSB entered 
in arrested growth phase. Then a mild incidence of the 
pest was again witnessed during the second fortnight of 
February and March, 2012 (1.22-1.30 %). The pest attack 
shifted to maize crop in the months of March and April, 
2012. Thereafter, the population of PSB decreased and 
again started building on rice crop in the months of July, 
2012. The attack of PSB progressively increased and 
reached at its peak in the month of September-October 
2012 (0.49-4.17 %) when the rice crop was at reproductive 
stage. Then, the pest shifted to basmati field and larvae and 
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Table 1. 	 Prevalence and carryover of S. inferens in rice-wheat cropping system during 2010-11 and 2011-12

Month/ Fortnight Crop  DH/WE/ Stubbles Stage of insect D a m a g e 
(%)

Insects found

2010

Nov II Rice
- -

-
Dec I Wheat DH 3rd/4th Instar 2.15 PSB
Dec II Wheat DH 4th - 6th Instar/pupa 2.92 PSB
2011
Jan I Wheat DH 4th - 6th Instar 0.90 PSB
Jan II Wheat - - 0.00
Feb I Wheat DH Last instars/pupa 0.56 PSB
Feb II Wheat DH 2nd/ 3rd Instar 1.22 PSB
Mar I Wheat - 4th - last Instar 0.00
Mar II Wheat WE 4th - 6th Instar 1.20 SF, PSB
April I Wheat/maize WE 2nd/ 3rd Instar 0.26 SF,PSB
April II Wheat/maize - - 0.00
May I Maize - - 0.00
May II Maize - - 0.00
June I - - - -
June II Rice - - -
July I Rice - - 0.00
July II Rice DH 2nd/ 3rd Instar 0.48 YSB
Aug I Rice DH 4th -5th instar 0.87 YSB+WSB
Aug II Rice DH 4th - last Instar 2.66 YSB+WSB
Sept I Rice DH 2nd/ 3rd Instar 3.23 PSB+WSB+YSB
Sept II Rice WE 2nd – last  Instar 4.14 PSB+WSB+YSB
Oct I Rice/basmati WE 2nd  to last  Instar/pupae 3.28 PSB+WSB+YSB
Oct II Rice/basmati WE All instar/pupa/adults 0.20 PSB+WSB+YSB
Nov I Rice stubbles

/basmati

- Late instar/pupa/adults 0.00

Nov II Rice stubbles /
basmati

- Larva and pupa 0.00

Dec I Wheat DH 4th/5th  Instar 1.80 PSB
Dec II Wheat DH 4th/5th  Instar /pupa 2.55 PSB
2012
Jan I Wheat DH 4th –last instar 0.75 PSB
Jan II Wheat - - 0.00
Feb I Wheat DH 4th –last instar 0.48 PSB
Feb II Wheat DH 4th –last instar 1.30 SF,PSB
Mar I Wheat - - 0.00
Mar II Wheat WE 1st- 3rd Instar 1.22 SF,PSB
April I Wheat/maize WE 3rd -4th Instar 0.50 PSB
April II Wheat/maize - - 0.00
May I Maize - - 0.00
May II Maize - - 0.00
June I Rice - - 0.00
June II Rice - - 0.00
July I Rice DH 4th/5th Instar 0.49 YSB
July II Rice DH 4th/5th Instar 0.71 YSB+WSB
Aug I Rice DH 2nd/ 3rd Instar 0.96 YSB+WSB
Aug II Rice DH 2nd/ 3rd Instar 2.20 YSB+WSB
Sept I Rice DH 4th - 6th Instar 2.76 PSB+WSB+YSB
Sept II Rice/basmati WE 2nd – last  Instar 4.17 PSB+WSB+YSB
Oct I Rice/basmati WE 2nd – last instar/pupae 3.04 PSB+WSB+YSB

Oct II Rice stubbles /
basmati

WE All instar/pupa/adults 0.55 PSB+WSB+YSB

DH = Dead heart, WE = White ear, PSB = Pink stem borer, YSB = Yellow stem borer, WSB = White stem borer, SF = Shoot fly
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pupae of PSBs were observed in the stubbles of rice crop 
during the month of November-December, 2012. Thus, 
it could be concluded that the pest was active throughout 
the year on different crops viz. rice, basmati rice, wheat 
and maize throughout the year. A small period of arrested 
growth was observed in the month of January on wheat 
and May-June on rice crop. 

3.2 Correlation between PSB incidence and abiotic factors

Maximum incidence of PSB was observed in the months 
of September-October on rice crop when maximum, 
minimum and average temperature ranged from 31.9-
33.9oC, 22.2-26.3oC and 26.9-29.5oC, respectively (Fig. 
2). Small peaks of PSB incidence were also observed on 
wheat crop during the months of December and February. 
However, no or little incidence of PSB was observed in 
the month of January when the average temperature (9.4-
14.2oC) dips below the lower developmental threshold 
of 15oC as reported by Rahman and Khalequzzaman 
(2004). A weak negative correlation was observed 
between the incidence of PSB and temperature. The 
values of correlation coefficient with maximum, minimum 
and average temperature were -0.19, -0.005 and -0.11 
respectively and they were non-significant at (p=0.05%). 
The present investigations are in agreement with ( Joshi 
et al., 2009). 

The incidence of S. inferens has statistically significant 
and positive correlation (r = 0.53) with relative humidity 
(Fig. 3). The maximum incidence of PSB was observed 
on matured rice crop in the month of September when 
the average relative humidity was above 80 per cent 
(84-85.5 %). Thereafter the incidence of PSB decreased 

A positive and non-significant correlation (r=0.15) was 
observed between rainfall and PSB incidence. The 30-60 
mm rainfall during the month of September was highly 
favourable for the population build up of PSB in rice 
(Fig. 4). In wheat crop, the rainfall did not play any role 
in PSB incidence as very little rainfall has been witnessed 
during the months of December-January when the pest 
appeared on wheat crop. (Rehman et al., 2002) reported 
that rainfall in the months of July-October favoured the 
outbreak of stem borer in rice crop which is in agreement 
with present investigations.

There was negative correlation and non-significant (r= 
-0.27) between incidence of PSB and sunshine hrs (Fig. 5). 
In 2011, the higher incidence of PSB was observed in the 
months of December-January on wheat and September 

Fig. 2: Incidence of S. inferens in relation to temperature

		             * = Significant at 5% level

Fig. 3: Incidence of S. inferens in relation to relative humidity

with the decrease in relative humidity (65-74.5 %) up to 
the first fortnight of December. Again, a small increase in 
PSB incidence (2.92 %) was observed on wheat crop with 
increase in relative humidity (86 %) during the second 
fortnight of December and first week of January. The 
present investigation revealed that relative humidity of 
80 or above was favourable for the development of PSB. 
However, Joshi et al. (2009) reported a negative correlation 
between relative humidity and PSB incidence. 

Fig. 4: Incidence of S. inferens in relation to rainfall (mm)

on rice when sunshine hrs (2.55-7.45) was quite small. But 
during 2012, the sunshine hrs (5.15-9.08) was quite longer 
during the peak period of activity of PSB. Overall, it was 
noticed whenever there was decrease in sunshine hrs, an 
increase in PSB incidence was observed. 

3.3 Correlation between adult moth of PSB and abiotic factors

The adults were very difficult to locate in the field during 
day period. Occasionally, they were found sitting at base 
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of plant near soil level or even on soil surface and never 
found over the foliage of wheat/rice crop. Therefore, 
sweep netting could not provide enough adult moth-catch. 
No doubt, some adults were captured in light traps, but it 
has been observed that the adults of PSB were not attracted 
strongly towards such light traps. A maximum of 4-5 adults 
were captured/fortnight during the months of September-
October which did not depict the original picture of PSB 
incidence observed in the field conditions. The damage 
observed in the field was much more as compared to the 
adults captured in the light traps. When the moth catch 
data were correlated with different weather parameters, 
it was non-significant for all the weather parameters. The 
values of correlation coefficient (r) with different weather 
parameters were 0.08, 0.12, 0.10, 0.29, -0.02, 0.15 for 
maximum temperature, minimum temperature, mean 
temperature, average relative humidity, rainfall and 
sunshine hrs, respectively (Fig. 6-9). No consistent seasonal 
abundance pattern of PSB was available in relation to light 
trap studies. However positive correlation of noctuid moth 
catch with temperature (Holyoak et al., 1997), sunshine hrs 
(Sharma et al., 2002) and negative correlation with rainfall 
(Pandey et al., 2001) has been reported. 

Overall correlation study of PSB incidence showed 
positive correlation (r=0.15) with rainfall in the months of 
September and this rainfall resulted in an increase relative 
humidity in subsequent days. The relative humidity was 
the only abiotic factor which has significant and positive 
correlation (r = 0.53) with the incidence of PSB while 

Fig. 5: Incidence of S. inferens in relation to sunshine hrs

Fig. 6: Relationship between moth catch of S. inferens (light 
trap) and temperature

Fig. 7: 	 Relationship between moth catch of S. inferens 
(light trap) and relative humidity

Fig. 8: Relationship between moth catch of S. inferens (light 
trap) and rainfall (mm)

Fig. 9: Relationship between moth catch of S. inferens (light 
trap) and sunshine hrs

all other abiotic factors has non-significant relationship. 
Average relative humidity of 80 per cent was highly 
favourable for its incidence. The information generated 
from the present studies can be used for management of 
PSB damage through appropriate timing of insecticide 
application in rice crop and if it could be properly 
managed on rice crop in the month September, it will not 
cause much damage to succeeding wheat crop. 



28

Journal of Wheat Research

References
1.	 Alam MZ. 1967. Insect pests of rice in East Pakistan. 

In: Major Insect Pests of the Rice Plant. Proceedings 
of International Symposium, International Rice Research 
Institute, Philippines. pp. 643-655

2.	 Anonymous. 2010. Package of Practices for Crops 
of Punjab. Rabi. Punjab Agricultural University, 
Ludhiana. pp. 1-17.

3.	 Atwal AS and GS Dhaliwal. 1997. Agricultural Pests of 
South Asia and their Management. Kalyani Publishers, 
New Delhi. pp. 179-200.

4.	 Calora FB and SC Reyes. 1972. The ecology of 
rice stem borers in the Philippines. Japan Pesticide 
Information 10:111-112.

5.	 Chiang HC. 1977. Pest management in Peoples 
Republic of China-Monitoring and forecasting insect 
population in rice, wheat, cotton and maize. FAO Plant 
Protection Bulletin 25:18.

6.	 Deol GS. 2002. Latest trends for insect-pest 
management in wheat. Paper presented in specialized 
workshop on “Identification and management of weeds, 
insect pests and diseases in wheat”, held at CETWPT, 
P.A.U., Ludhiana.

7.	 Dhiman SD, DP Nandal and O Hari. 1995. Rice-
Wheat System in Haryana: Res Bull. CCS Haryana 
Agricultural University, Rice Research Station, Kaul.

8.	 Garg DK. 1988. Host range and overwintering of rice 
pink stem borer in a hilly region of India. International 
Rice Research Newsletter 13: 23-24.

9.	 Holyoak M, V Jarosik and I Novak. 1997. Weather 
induced changes in moth activity bias measurement 
of long term population dynamics from light trap 
samples. Entomolgia Experimetalis Applicata 83: 329-
335.

10.	 Inayatullah C, F U Haq, N Tanweer and N Mahmood. 
1989. Incidence of rice stem borer in the Punjab. 
International Rice Research Newsletter 14: 38.

11.	 Joshi G,  L Ram and  R Singh. 2009. Population 
dynamics of paddy stem borers in relation to biotic 
and abiotic factors. Annals of Biology Hisar 25: 47-51.

12.	 King TH. 1968. Occurrence and distribution of 
diseases and pests of rice and their control in 
Thailand. FAO Plant Protection Bulletin 16:41-44.

13.	 Lina X, L Changchun, H Benjin, Z Ziyan, L Xiaoxia, 
L Shourong and L Wenjin. 2012. Preliminary 
investigations on damage of PSB on wheat. CNKI 
Plant Protection: 2.

14.	 Nagarkatti S and KR Nair. 1973. Sugarcane borers in 
North India. Entomophaga 18: 419-430.

15.	 Panda N, AP Samala, NC Patra and TG Reddy. 1976. 
Relative abundance of the lepidopterous stalk borers 
of rice in Bhubaneshwar. Indian Journal of Entomology 
6: 45-53.

16.	 Pandey V, MK Sharma and RS Singh. 2001. Effect 
of weather parameters on light trap catches of yellow 
stem borer, Scripophaga incertulas Walker. Shashpa 8: 
55-57.

17.	 Palit KK. 2001. The Rice-Wheat Cropping System of South 
Asia: Efficient Production Management. Food Products 
Press, 10 Alice Street, Binghamton, NY-1394-1580. 
USA. pp. 198.

18.	 Pimentel D and R Peshin. 2014. Integrated Pest 
Management: Pesticide Problems. Vol: 3: Springer 
Publisher, Netherlands. pp.474.

19.	 Rahman MT and M Khalequzzaman. 2004. 
Temperature requirements for the development and 
survival of rice stem borers in laboratory Conditions. 
Entomolgia Sinica 11: 47-60.

20.	 Ram H, B Singh, I Sharma, AS Bimbraw and GS 
Mavi. 2011. Potentials of resource conservation 
technology and incidence of pink stem borer Sesamia 
inferens in various varieties of wheat Tritcum aestivum 
L. emend. Fiori and Paol. Proc of 3rd International Group 
Meeting on “Wheat Productivity Enhancement under 
Changing Climate” held at UAS, Dharwad from 
February 9-12, 2011. p.149.

21.	 Rehman A, C Inayatullah and A Majid. 2002. 
Descriptive model to predict the outbreak of yellow 
stem borer, Scripophaga incertulas. Pakistan Journal of 
Agriculture Research 17: 283-289.

22.	 Rothschild GHL. 1971. The biology and ecology of 
rice stem borers in Sarawak Malaysian Borneo. Journal 
of Applied Ecology 8: 287-322.

23.	 Sharma HC, DJ Sullivan and V S Bhatnagar. 
2002. Population dynamics and natural mortality 
factors of the oriental armyworm, Mythimna separata 
Lepidoptera: Noctuidae, in south-central India. Crop 
Protection 21:721-732.

24.	 Singh B and JS Kular. 2011. Incidence and 
management of pink stem borer Sesamia inferens in 
rice-wheat cropping system. Journal of Insect Science 
Special: 142-45. 

25.	 Singh B, JS Kular, H Ram and M S Mahal. 2014. 
Relative abundance and damage of some insect pests 
of wheat under different tillage practices in rice-wheat 
cropping in India. Crop Protection 61: 16-22 .

26.	 Soehardjan M. 1972. Recent progress in rice insect 
research in Indonesia. Japan Pesticide Information 10: 
105-106.

27.	 Tripathi RL and S Ram. 1969. Notes on stem borer 
hibernating in the stubbles of different varieties of 
rice Oryza sativa L. Indian Journal of Agricultural Sciences 
39: 860-861.

28.	 Younis MA, RF Hamoudi and MK Abid. 1984. 
Ecological and biological studies of corn stem borer 
Sesamia cretica L Lepidoptera: Noctuidae in central 
Iraq. Journal of Agricultural and Water Resources research. 
3:88-96.


