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ABSTRACT

Field experiments were conducted to assess the extent of losses occurring in rice crop due to the white 
stem borer (WSB) Scirpophaga fusciflua (Hampson) at different stages of crop growth. Results revealed 
that maximum infestation in terms of deadhearts and white ears was 11.6% at maximum release level 
(6 larvae/ hill) and the least (6.2%) at 2 larvae/ hill. The avoidable losses varied from 7.5 to 32.3%. The 
infestation % of released larvae was lowest to the economic threshold level. 
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Rice is one of the leading staple food crops in the 
world. In India, rice crop is attacked by approximately 
100 insect pests and out of which 20 are considered to be 
major pests causing up to 30% yield loss from seedling 
to dough stage (Atwal and Dhaliwal, 2005; Dhaliwal et 
al., 2010). Amongst these, which, rice stem borers are a 
key group of insect pests damaging rice (Dhaliwal and 
Arora, 1996). White stem borer (WSB) Scirpophaga 
fusciflua (Hampson) is of increasing significance in 
rice though its dominance has not been consistent and 
widespread. But, in certain pockets such as the state of 
Kerala in southern India and Himachal Pradesh in the 
northern hills, it is continuously present (Katti et al., 
2011). Scirpophaga fusciflua infestation has been found 
in most of the areas of Himachal Pradesh (Srivastava et 
al., 2012). Rice is major cereal crop and grown in 70 % 
of the total cultivated area of Himachal Pradesh. Yield 
loss estimate across India varied from 11.2 to 40.1% 
due to deadhearts and 27.6 to 71.7% due to white ears, 
respectively (Krishnaiah and Varma, 2012). In Himachal 
Pradesh, work on assessment of yield losses in rice due 
to WSB has not been done, and hence the present study. 

MATERIALS AND METHODS

The field experiments were conducted in randomized 
block design at the Chaudhary Sarwan Kumar Himachal 
Pradesh Krishi Vishvavidyalaya Rice and Wheat 
Research Centre, Malan (32°07.180 N, 76° 25.065 
E, 961 masl), during kharif 2016 and 2017. The area 
represents the mid hills sub-humid zone of Himachal 

Pradesh. Varying levels of pest damage were created 
through the artificial release of larvae. The whole 
experimental area (400 m2) was divided into four equal 
plots (100 m2) marked as T1, T2, T3 and control (T4). 
Four rice hills were selected and marked by bamboo 
sticks and these served as one replication, like these 
there were nine replications. These hills were covered 
with nylon net supported with four bamboo sticks at 
the corners. Pretreatment observations were made on 
the total and infested number of tillers. The treatments 
with artificially infestation were made at tillering 
stage by releasing 2, 4 and 6 larvae/ hill and thereafter 
observations made on 42 and 72 days after transplanting 
(DAT). The panicles from these were harvested at 
maturity for recording yield data. These panicles were 
threshed, cleaned and weighed. The avoidable yield 
losses were calculated using the formula given by 
Atwal and Singh (1990). The data on % infestation and 
yield losses were subjected to analysis with factorial 
randomized block design using the software CPCS-1 as 
per procedure suggested by Gomez and Gomez (1984). 

RESULTS AND DISCUSSION

The data revealed that deadhearts and white ears 
incidence varied significantly amongst all release levels 
during both the cropping seasons. During 2016, the 
deadhearts and white ears incidence varied from 6.7 to 
12.1% and 5.8 to 10.8%, respectively. Similar results 
were observed during 2017. The pooled means indicate 
that the maximum incidence was 11.6% at the release 
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level of 6 larvae/ hill as against 6.2% as the least at 2 
larvae/ hill; infestation was non-significant during 2016-
2017. The interaction between release levels of white 
stem borer larvae and cropping seasons revealed that 
no infestation was observed at pest free level. Table 1 
reveals that grain yield showed decreasing trend with 
increasing release levels during 2016; being the least 
with level of 6 larvae/ hill (11.3 g hill-1) where plant 
infestation was 11.5% followed by 4 and 2 larvae/ hill, 
respectively; maximum yield (16.7 g hill-1) was obtained 
in the treatment with no incidence. During 2017, similar 
trend was observed with maximum (16.5 g hill-1) and 
least (11.5 g hill-1) being at release levels 0 and 6 larvae/ 
hill, respectively, and the infestations were 11.8% at 
6 larvae/ hill. Grain yield decreased gradually with 
increasing white stem borer infestation but a drastic 
decrease in yield was observed with increase in release 
levels > 2 larvae/ hill. The linear regression equation 
worked out between grain yield and release levels of 
larvae presented in Fig. 1 (pooled data) reveal that a unit 
increase in resulted in reduction in yield to the extent of 
0.985, 0.993 and 0.99 g hill-1. These results agree with 
those of Daryaei (2005) who revealed that at 5, 15, 30 
and 60 % infestation the grain yield resulted with 5287, 
4953, 4656 and 4440 kg ha-1 at vegetative stage and 
5095, 4628, 3643 and 3155 kg ha-1 at panicle initiation 
stage. Muralidharan and Pasalu (2005) also observed 
that 1% deadheart or white ears infestation leads to 2.5, 
4.0 and 6.4% yield loss, respectively. Islam and Karim 
(1997) revealed that grain yield at 1-10, 11-15, 16-20, 

21-30 and 30% white ears infestation recorded 15.9, 
16.2, 12.9, 10.5 and 5.2 g hill-1, respectively. 
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Table 1. Infestation, yield and % avoidable losses with various release levels of  
S. fusciflua larvae in rice

No. of 
larvae 
released/ 
hill 

Infestation (%) Over 
all 

mean

Yield and avoidable losses
2016 2017 2016 2017

42 DAT 72 DAT Mean 42 DAT 72 DAT Mean Yield 
(g/ hill)

Avoidable 
losses 
(%)

Yield 
(g/ hill)

Avoidable 
losses 
(%)

0 0.0
(1.00)

0.0
(1.00)

0.0
(1.00)

0.0
(1.00)

0.0
(1.00)

0.0
(1.00)

0.0
(1.00)

16.7
(4.15)

- 16.5
(4.13)

-

2 6.7
(2.68)

5.8
(2.50)

6.3
(2.60)

6.4
(2.62)

5.9
(2.54)

6.2
(2.58)

6.2
(2.59)

15.5
(4.00)

7.5 15.3
(3.97)

7.8

4 9.6
(3.17)

8.0
(2.92)

8.8
(3.05)

9.8
(3.20)

8.2
(2.94)

8.9
(3.07)

8.8
(3.06)

13.5
(3.75)

19.0 13.4
(3.72)

19.3

6 12.1
(3.55)

10.7
(3.35)

11.5
(3.45)

12.4
(3.58)

11.2
(3.43)

11.8
(3.50)

11.6
(3.48)

11.3
(3.44)

32.3 11.5
(3.46)

30.5

Mean 7.1
(2.75)

6.1
(2.57)

6.6
(2.66)

7.1
(2.76)

6.3
(2.61)

6.7
(2.69)

14.3
(3.84)

- 14.2
(3.83)

-

CD (p=0.05)
Years (A) : NS A×B : NS Release levels (A) : 0.68
Days after transplanting (B) : 0.03 A×C : 0.07 Years (B) : 0.48
Released levels (C) : 0.05 B×C : NS A×B : 0.96

A×B×C : NS
Figures in parentheses square root transformed values; DAT: Days after transplanting
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Fig. 1.  Linear regression- yield vs. release levels of S. fusciflua 5 

y = -0.88x + 16.85
R² = 0.99

0

5

10

15

20

0 2 4 6 8

Y
ie

ld
 (g

/ h
ill

)

Release levels (Number)

Pooled

Yield …

Fig. 1. Linear regression- yield vs. release levels of S. fusciflua
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