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1. INTRODUCTION 

Rice (Oryza sativa L.) is an important and staple food crop for more than two third population of 

India. Rice crop plays a vital role in our national food security and is a means of livelihood for 

millions of rural households. Worldwide, rice is grown over 153.766 million ha (Maclean et al., 2002) 

and India is the second highest producer next to China (http: faostat. faoorg/faostat/ collections). India ranks 

first in area under rice (43.77 million hectares) and second in production (96.43 million tons). The 

productivity of rice is low in India (2,203 kg ha
-1

) when compared to the world average and leading 

rice growing countries (DES, 2008).  

Among various insect species attacking rice, stem borers are key pests as they infests the plant right 

from seedling to maturity and worldwide in distribution (Pathak, 1975). The larvae of these borers cause 

dead hearts during vegetative stage resulting in loss of productive tillers and also results in white ear 

damage at crop maturity phase resulting chaffy grain. In India yellow stem borer, Scirpophaga 

incertulas has assumed the number one pest status as national pest (Pasalu et al., 2002). The extent of 

damage caused by the yellow stem borer in rice ranged from 3 to 95 per cent (Ghose et al., 1960). 

In view of above background, an attempt was made to screen a few rice germplasm lines to assess the 

extent of resistance to yellow stem borer, S. incertulas. 

2. MATERIALS AND METHODS 

One ninty six rice accessions were taken for screening received from Directorate of Rice Research 

(DRR), Hyderabad with susceptible checks Suraksha and TN-1 (Table 1). Seedlings were transplanted 

in main field with two replications after 25 days after sowing (DAS). Standard evaluation system of 

rice was followed for screening the rice accessions which was developed by IRRI (1985) for yellow 

stem borer, Scirpophaga incertulas. 

Fertilizers were applied according to the recommendation. Standing water was maintained continuous 

to a height of 2 to 5 cm throughout the crop season by irrigating the field on need basis. Weeds were 

manually removed from experimental field to avoid crop-weed competition during crop period. 

Assessment has been taken based on damage symptom for stem borer at two stages such as vegetative 

stage (30 DAT) and reproductive stage (70 DAT). For each entry five hills were selected randomly in 

each replication. Damage symptom at 30 DAT is the dead heart and its number was recorded in all 
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entries. Per cent stem borer damage (Heinrichs et al., 1985) was estimated by counting the number of 

tillers and damaged tillers as follows. 

                                                 No. of damaged tillers (Dead hearts/White ears) 

  % dead hearts/ white ears =                                                                                           X 100 

                                                                   Total No. of tillers  

Percentage of dead heart/white ears was converted to D 

                                                         % dead hearts/ white ears in test entry 

                                     D=                                                                                              X 100  

                                              % dead hearts / white ears in the susceptible check 

                                                         (Mean of two susceptible checks) 

D is converted to a 0-9 scale 

Scale D Status 

0 No Damage Highly Resistant 

1 1-20% Resistant 

3 21-40% Moderately Resistant 

5 41-60% Moderately susceptible 

7 61-80% Susceptible 

9 81-100% Highly Susceptible 

The means of the five hills were taken for tabulation. 

3. RESULTS & DISCUSSION 

One hundred and ninety six entries including two susceptible checks (TN 1 & Suraksha) were 

screened to find out the entries exhibiting resistance for rice stem borer, Scirpophaga incertulas 

during vegetative stage and reproductive stage. The seedlings were evaluated during vegetative stage 

at 30 DAT in Kharif 2011. Out of the 196 (194+2) entries screened, five entries were graded as 

resistant, 51 were found moderately resistant, 94 entries were rated as moderately susceptible, 39 

entries as susceptible and five entries were identified as highly susceptible (Fig 1). Panigrahi and 

Rajamani (2010) screened 118 deep water rice accessions and found 64 entries as resistant at 

vegetative stage. 

 
(5a) Resistant; (51) Moderately resistant; (94) Moderately susceptible; (39) Susceptible; (5b) Highly susceptible 

Fig1. Incidence of stem borer at vegetative stage 

During reproductive stage, no entry was found resistant, four entries were moderately resistant, 64 

entries were found moderately susceptible, 94 entries were rated as susceptible and 32 were found as 

highly susceptible (Fig 2). Out of the 196 entries no entry was found to be resistant at this stage but 

Sujay Pandey and Choubey (2011) screened 60 germplasm and found 35 were resistant. Singh and 
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Pandey (1997) screened forty one rice germplasm and found ten entries as resistant at vegetative 

stage and one entry at reproductive stage. 

 
(4) Moderately resistant; (64) Moderately susceptible; (94) Susceptible; (32) Highly susceptible 

Fig2. Incidence of stem borer at reproductive stage 

During Kharif 2011, dead heart by stem borers ranged from 4.42-41.9 per cent. Susceptible check 

Suraksha and TN 1 had 39.4 per cent and 41.9 per cent dead hearts respectively during vegetative 

stage, while the per cent white ears were 8.04 per cent and 8.32 per cent. The per cent white ears 

recorded from 196 entries ranged from 1.23 per cent to 8.32 per cent. The least incidence was 

observed in entry No. 40 (OR2324-8) with 4.42 per cent dead heart which also simultaneously shown 

low damage of 1.23 per cent white ears.  

The results obtained during the investigation showed that some of the entries exhibited low incidence 

with dead hearts did not prove themselves resistance with low infestation exhibiting minimum white 

ears. Entry No. 70  (R 1138-688-3-533-1) was found to be moderately susceptible with 16.37 per cent 

dead heart during vegetative stage while in the reproductive stage it was found to be moderately 

resistant with 1.82 per cent white ears. This finding is in conformity with the findings of earlier 

workers (Pathak, 1964; Mathur and Chathurvedi, 1978; Srivastava, 1979; Chandra Mohan and 

Chelliah, 1983; Singh and Pandey; 1997) who reported that the rice varieties resistant to yellow stem 

borer attack at vegetative stage are not necessarily resistant at reproductive stage. 

Earlier various workers reported that resistant response in rice lines to stem borer with respect to 

different genotypes was based on damage scale as resistant, moderately resistant, susceptible, 

moderately susceptible and highly susceptible (Tiwary et al., 1988; Mishra et al.,1990; Gubbaiah and 

Revanna, 1993; Balasubramanian et al.,2000; Sarao et al.,2009; Padhi, 2009 and Rath et al.,2010). 
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