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Abstract

A field experiment was conducted in the kharif, 2015 and Boro, 2016 — 17 to evaluate the efficacy of the
Novaluron 5.25% + Emamectin benzoate 0.9% SC against Rice stem borer (Scirpophaga incertulas) on
rice cv MTU-7029 (Swarna). In both the seasons Novaluron 5.25% + Emamectin Benzoate 0.9% SC @
1500-1750ml/ha gave best control of stem borer with maximum percent reduction of dead hearts. The
highest yield and highest cost-benefit ratio was recorded with Novaluron 5.25% + Emamectin Benzoate
0.9% SC @ 1500 ml/ha in both the seasons. No effect on natural enemies was found or recorded.
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1. Introduction

Rice is life and princess among the cereals, the staple food of 65% of the total population in
India and it covers an area of 5.38 million ha with the average productivity of 2.6 tonnes/ha in
the state of West Bengal accounting for 14-16% of India’s rice production 4,

Stem borers (SBs) are a key group of insect pests of rice. Among the borers, yellow stem borer
(YSB), Scirpophaga incertulas Walker (Pyralidae: Lepidoptera) is distributed throughout India
and is regarded as the most dominating destructive pest species [*4. Yellow stem borer
(Scirpophaga incertulas) is one of the widely distributed, monophagous and cosmopolitan pest
of paddy in the Indian subcontinent rendering extensive damage to growing stems at pre-
harvest condition. It building damage in the nursery as well as in transplanted crop causing
drying of the central shoot known as 'dead heart' (DH) in young plants, boring at heading stage
usually occurs at the peduncle node and ‘white earhead' (WEH) formed !, Larval infestation
during reproductive growth stages of rice causes the damage of the growing panicle resulting
in ‘white head” symptoms. After entering within the stem by successful boring/tunneling, the
larvae mature and subsequently pupates [°l. Severe infestation by YSB often results in
complete crop failure [%, West Bengal tops the list in consideration of rice production in India.
YSB is reported to ravage in all of the agro-ecological regions of West Bengal sharing about
89.50% of the total rice borer population [,

Till today, the one of the most efficient control of rice stem borer is generally done by the
application of different insecticides of newer brands despite of its various resistance,
resurgence, environmental hazards and residual toxicity problems. Several brands of inorganic
insecticides had been tested to check YSB menace which conceives no definite plant
protection schedule appropriate for all of the Indian agro-ecological zones. In spite of that,
synthetic insecticides are still the most trusted way to control YSB incidence [ 4],
Considering the above facts the present experiment was carried out in the kharif 2015 and boro
2016-17, with the objectives to study the bio-efficacy of Novaluron 5.25% + Emamectin
benzoate 0.9% SC against yellow stem borer on rice and their effects on the natural enemies of
the pest in concerned.

2. Materials and methods
The field trials were conducted in Kharif 2015 and Boro 2016 at Instructional farm, BCKV,
Nadia, West Bengal. The profuse tillering variety MTU-7029 (Swarna) was used for the
experiment and laid in a completely randomised block design with six insecticidal treatments
and a control (Table 1). All the treatments were replicated thrice.
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The experimental crop was grown by adopting locally
accepted agronomical practices at 20 cm x 15 cm spacing in
the plot size of 4 m x 5 m. All the treatments were applied
thrice at 10 days interval and the first spray was made at 18
days after transplanting with hand operated knap-sack
sprayer. The observations on dead hearts due to yellow stem
borer were taken on ten randomly selected hills / plot, before
1 day and after 3, 5 and 10 days of application. The
percentage of dead hearts was worked out using the following
formula.

_ No.of dead hearts [7]

0,
% Dead heart No.of total tillers %100

Grain yield / plot were also recorded at harvest and it was
converted in to quintal / ha. for analysis and comparison. The
economics of each treatment was also worked out on the basis
of cost benefit ratio. The chemicals were also evaluated for
their effect on the natural enemies of rice yellow stem borer.

3. Results and Discussion

All the treatments were significantly effective in reducing the
infestation of rice yellow stem borer (YSB) and thus, reducing
the formation of dead heart and white ear significantly as
compared to the control (Table 2).

The efficacy of different treatment schedules of Novaluron
5.25% + Emamectin Benzoate 0.9% SC against Yellow stem
borer has been presented in Table 2 for 1% season (Kharif,
2015) and in Table 3 for 2" season (Boro, 2016-17).
Novaluron 5.25% + Emamectin Benzoate 0.9% SC @ 1500-

1750ml/ha gave best control of stem borer with maximum
percent reduction of dead hearts in both the seasons.
Novaluron 5.25% + Emamectin Benzoate 0.9% SC @1750
ml/ha treatment which was found at par with Novaluron
5.25% + Emamectin Benzoate 0.9% SC @ 1500 ml/ha
recorded 47.34 g/ha and 49.35¢/ha paddy yield during Kharif
season and 48.50 g/ha and 50.14g/ha paddy yield during Rabi
season (Table 4). Highest cost-benefit ratio of 1: 2.27 and 1:
2.29 was recorded by Novaluron 5.25% + Emamectin
Benzoate 0.9% SC @ 1500 ml/ha (Table 5) during first and
second season respectively.

The present finding also shows no effect of Novaluron 5.25%
+ Emamectin Benzoate 0.9% SC on the natural enemies of the
rice yellow stem borer at any treatment level (Table 6).

The present finding shows a good control of YSB with
Novaluron 5.25% + Emamectin Benzoate 0.9% SC whereas,
9.4 reported that, Novaluron 10 EC was not able to provide a
good control over the yellow stem borer. The reason may be
the sole use of novaluron only Bl Reported the use of
emamectin benzoate in combination with NSKE (5%) + NLE
(5%) + clorpyriphos combination as the safest treatment for
sustainable management of the S. incertulas in paddy [©l.
recorded highest net profit with emamectin benzoate
5SG@0.25¢/l against Yellow stem borer. The report on
combine product of Novaluron 5.25% + Emamectin Benzoate
0.9% against rice borer have not been found but, a report on
the use of Novaluron 5.25% + Emamectin Benzoate 0.9% to
control the Pluttela xylostella was reported by [ and also
stated that the combination provides a good control of the
pest.

Table 1: Details of the treatments:

Treatments DQSE/ ha (g or mi) -

a.i Formulation
T1 | Novaluron 5.25% + Emamectin Benzoate 0.9% SC | (65.62 + 11.25) 1250
T2 | Novaluron 5.25% + Emamectin Benzoate 0.9% SC | (78.75 + 13.50) 1500
T3 | Novaluron 5.25% + Emamectin Benzoate 0.9% SC | (91.87 + 15.75) 1750
T4 Novaluron 10% EC 100 1000
T5 Emamectin Benzoate 5% SG 11 220
T6 Fipronil 5% SC 75 1500
T7 Untreated control - -

Table 2: Bio-efficacy of Novaluron 5.25% + Emamectin benzoate 0.9% SC and other insecticides against Yellow stem borer (Scirpophaga
incertulas) infesting rice during Kharif, 2015.

Formulation Mean incidence of Dead heart (%) per 2 hills Reduction of
Pre- After First Spray After Second spray After Third spray
Treatments D:)nsle)/g_g| ;r count 3 5 10 3 s DAS 10 3 5 0 deag)/tl;eart
DAS | DAS | DAS | DAS DAS | DAS | DAS | DAS
% 0,
Eﬁ%‘:ﬁ'e‘é:?: :eii’ o/;t: 1250 541 | 448 | 433 | 450 | 413 | 399 | 416 | 307 | 288 | 207 65 52
e (13.45) | (12.23) | (12.01) | (12.37) | @1.70) | (11.48) | (11.76) | (10.06) | (9.74) | (8.26) :
£ 0,
ENm‘;‘r’sL‘é;?: biﬁg O/gt; 1500 5.26 3.43 328 | 347 243 232 | 251 | 126 | 112 | o027 0811
e (13.25) | (1067) | (10.44) | (10.73) | (897) | (875) | (9.12) | (6.44) | (6.07) | (2.40) :
£3 0,
E'r\'n‘;‘ﬁgé;‘l’: biﬁi’ O/;t; 1750 551 | 325 | 312 | 333 | 223 | 212 | 239 | 121 | 111 | o013 5.0
o o (1351) | (10.39) | (10.17) | (1052) | (858) | (837) | (8:88) | (6:30) | (6.03) | (1.21) :
571 | 485 | 466 | 489 | 436 | 420 | 443 | 362 | 345 | 228
0,
Novaluron 10% EC| 1000 | 1377) | (1272) | 247 | (1277) | @205) | 11.82) | (12.15) | (1094) | (r0.69) | 67) | B40°
Emamectin 720 563 | 414 | 400 | 422 | 378 | 363 | 391 | 287 | 270 | 093 0349
Benzoate 5% SG (13.73) | (11.74) | (11.54) | (11.86) | (11.18) | (10.99) | (11.40) | (9.75) | (9.45) | (5.54) :
— 508 | 449 | 433 | 452 | 411 | 396 | 419 | 312 | 302 | 130
0,
Fipronil 5% SC 15001 414y | 1223) | @20 | 1227) | aie9) | aiae) | 11.79) | 1017) | (9.99) | 651) | 900
537 | 561 | 543 | 611 | 661 | 775 | 860 | 967 | 1200 | 14.30
Untreated control : (1338) | 13.70) | 13.47) | (14.31) | 14.89) | (16.16) | (17.05) | (18.11) | (20.27) | (22.22) | 852
SEM(®) NS | 010 | 013 | 015 | 020 | 034 | 028 | 035 | 037 | 065 :
CD at 5% NS | 031 | 042 | 047 | 061 | 104 | 087 | 109 | 115 | 201 -

DAS - Days after spraying. *Figures in the parentheses are Angular transformed values,*
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Table 3: Bio-efficacy of Novaluron 5.25% + Emamectin benzoate 0.9% SC and other insecticides against Yellow stemborer (Scirpophaga
incertulas) infesting rice during boro (Rabi), 2016-17.

F lati Mean incidence of Dead heart (%) per 2 hills Reducti
ormulation - f eaucton
Treatments Dose (g or | Pre-count A3fter First Spray0 Aéfter Second sprzzy A;ter Third spr%y of dead
ml)/Ha S 1 5 DAS 1 5 1 heart (%0)
DAS | DAS | DAS | DAS DAS | DAS | DAS | DAS
Novaluron 5.25% + 1250 6.18 492 | 468 [ 496 [ 435 | 415 | 442 | 332 | 310 | 224 | g o
Emamectin benzoate 0.9% SC (14.39) | (12.81) |(12.50)|(12.87)|(12.04)| (11.73) | (12.12) |(10.49){(10.13)| (8.58) | °>
Novaluron 5.25% + 1500 6.32 394 | 379 [ 398 | 286 | 254 | 298 | 152 | 126 [ 038 | .
Emamectin benzoate 0.9% SC (1456) | (11.44) |(11.23)|(11.51) (9.72) | (9.14) | (9.92) | (7.01)| (6.42) | (3.49)| "
Novaluron 5.25% + 1750 6.24 376 | 352 | 382 | 265 [ 238 | 280 | 144 [ 120|025 | ...
Emamectin benzoate 0.9% SC (14.47) | (11.18) |(10.81)|(11.27)| (9.35) | (8.86) | (9.61) | (6.84)|(6.26) | (2.83)|
6.12 498 | 476 | 504 | 472 | 450 | 494 | 3.92 | 364 | 2.72
0,
Novaluron 10% EC 1000 (1432) | (12.90) |(12.60) [12.97)(12.55)| (12.23) | (12.83) [11.41)(10.98)| (9.46)| 217
. 6.40 452 | 430 | 466 | 3.98 | 386 | 412 | 3.20 | 292 | 0.99
0,
Emamectin Benzoate 5% SG | 220 (14.65) | (12.28) |(11.96) (12.46)/(11.51)| (11.32) | (11.69) [10.29)| (0.82) | 5.58)| %
- 6.36 490 | 464 | 494 | 432 | 410 | 446 | 340 | 3.16 | 1.65
0,
Fipronil 5% SC 1500 (14.61) | (12.79) | (12.44) (12.84)(12.00)| (11.67) | (12.14) [(10.61)(10.22)| (7.78)| %8
Untreated control 6.22 646 | 6.65 | 6.78 | 6.96 | 8.02 | 954 |10.24|12.62|1526
- (14.44) | (14.73) |(14.94)|(15.00)((15.30)| (16.45) | (17.99) |(18.66)|(20.81)|(22.99)
SEM(2) NS 0.09 | 011 | 013|022 | 031 | 0.25 | 0.35 | 0.38 | 0.55 -
CD at 5% NS 028 | 036 | 041 | 0.69 | 0.96 | 0.79 | 1.11 | 1.19 | 1.71 -

DAS - Days after spraying. *Figures in the parentheses are Angular transformed values.

Table 4: Effect of different doses of Novaluron 5.25% + Emamectin benzoate 0.9% SC on grain yield of rice during kharif 2015 and
boro(Rabi), 2016 - 17

. Yield (Q/Ha)
Treatments Dose g or ml/ha | Formulation dose (g or ml)/ha Kharif 2015 | boro, 2016 - 17

Novaluron 5.25% + Emamectin benzoate 0.9% SC | (65.62 + 11.25) 1250 35.56 (6.00) 36.62(6.09)
Novaluron 5.25% + Emamectin benzoate 0.9% SC | (78.75 + 13.50) 1500 47.34 (6.92) 48.50 (7.00)
Novaluron 5.25% + Emamectin benzoate 0.9% SC | (91.87 + 15.75) 1750 49.35 (7.06) 50.14 (7.11)
Novaluron 10% EC 100 1000 35.99 (6.04) 36.72 (6.10)
Emamectin benzoate 5% SG 11 220 36.09 (6.05) 36.93 (6.12)
Fipronil 5% SC 75 1500 34.75(5.93) | 35.95 (6.03)
Untreated control - - 29.17 (5.45) 30.20 (5.54)

SEM(z) - - 0.06 0.05

CD at 5% - - 0.21 0.17

SEM - Standard Error of Mean; CD — Critical Difference.

Table 5: Cost benefit ratio (C: B ratio) of Novaluron 5.25% + Emamectin benzoate 0.9% SC and other insecticides on rice during Kharif, 2105

and Rabi, 2016-17.

Yield (g/ha) | Cost of inputs Extra yield over
Formulation (Cost of untreated control (yield| Value of additional Cost
Treatments dose (g or kharif| rabi insecticide/ha + | in treatment - yield in yield (Rs.) Benefit Ratio
ml)/ha Cost of labour for| untreated control)
spraying/ha) kharif rabi kharif rabi kharif | rabi
No"a'“b”’” 5.25% + Emamectin | ;550 | 3556 | 36,62 12150 6.39 642 | 1150320 | 11556.00 | 1:0.95 |1:0.95
enzoate 0.9% SC
Novaluron 5.25% + Emamectin | 155, | 4734 | 48,50 14400 18.16 1830 | 3269340 | 32940.00 |1:2.27 |1:2.29
benzoate 0.9% SC
Nova'“bm” 5.25% + Emamectin | 4250 | 49 35| 50,14 16650 2018 1094 | 3632430 | 35892.00 | 1:2.18 |1:2.16
enzoate 0.9% SC
Novaluron 10% EC 1000 | 35.99 | 36.72 11538 6.81 652 | 12262.80 | 11736.00 | 1. 1.06 |1: 1.02
Emamectin benzoate 5% SG 220 | 36.09 | 36.93 57378 6.02 6.73 | 1245120 | 12114.00 | 1.2.17 |1 211
Fipronil 5% SC 1500 | 34.75 | 35.95 6165 5.58 5.75 | 10044.00 | 10350.00 | 1. 1.63 |1. 1.68
Untreated control - 29.17 30.20 - - -

Market rates: Novaluron 5.25% + Emamectin benzoate 0.9% SC- Rs. - 3000/litre; Market rate of rice per quintal- Rs. — 1800/-;Novaluron 10%
EC- Rs — 3546.litre; Emamectin benzoate 5% SG - Rs — 7330/Kg; Fipronil 5% SC- Rs - 1170/Litre; Labour charge for spray- Rs. 300/ha.
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Table 6: Effect of different doses of Novaluron 5.25% + Emamectin benzoate 0.9% SC on Natural enemies
of rice stem borer during Kharif — 2015 and Rabi — 2016-17.

Formulation Dragonfly Spiders
S. T 10 days after 10 days after
reatments dose Before spray Before spray
No (g or mlyha spray spray
kharif rabi kharif rabi kharif rabi kharif rabi
1 Novaluron 5.25% + Emamectin benzoate 1250 0.93 1.04 0.93 1.06 0.90 0.98 0.88 0.99
' 0.9% SC* (1.19) | (1.24) | (1.20) | (1.25) | (1.18) | (1.22) | (1.17) | (1.22)
2 Novaluron 5.25% + Emamectin benzoate 1500 0.83 1.06 0.85 1.04 0.85 0.96 0.92 0.96
' 0.9% SC* (1.14) | (1.25) | (1.16) | (1.24) | (1.16) | (1.21) | (1.19) | (1.21)
3 Novaluron 5.25% + Emamectin benzoate 1750 0.93 1.04 0.90 1.06 0.96 0.99 0.80 0.98
' 0.9% SC* (1.20) | (1.24) | (1.18) | (1.25) | (1.21) | (1.22) | (1.14) | (1.22)
0.90 1.02 0.83 1.03 0.88 0.97 0.87 0.99
4 Novaluron 10% EC 1000 18) | (123) | @1s) | (t24) | 18) | @21 | @1 | 122
. 0.94 1.05 0.87 1.06 0.92 0.96 0.93 0.97
5 Emamectin benzoate 5% SG 220 120) | 124y | @an | @25 | @19) | @21 | @20 | @2n
. . 0.94 1.06 0.85 1.04 0.91 0.98 0.91 0.96
6. Fipronil 5% SC 1500 120) | @25) | @16) | (1.24) | (119) | @22) | 18) | (121
7 Untreated control i 0.97 1.00 0.97 1.03 0.93 0.97 0.86 0.98
) (1.21) | (1.22) | (1.21) | (1.24) | (1.20) | (1.21) | (1.17) | (1.22)
SEM(%) NS NS NS NS NS NS NS NS NS
CD(P = 0.05) NS NS NS NS NS NS NS NS NS

SEM = Standard Error of Mean; CD = Critical Difference; NS = Non Significant.

4. Conclusion

It is evident from the present investigation that the yield in all
treatments was significantly higher than untreated control in
both the seasons. The plot treated with Novaluron 5.25% +
Emamectin Benzoate 0.9% SC @ 1750 ml/ha gave good
control of pest with high yields and The treatment Novaluron
5.25% + Emamectin Benzoate 0.9% SC @ 1500 ml/ha was
found to be at par with the Novaluron 5.25% + Emamectin
Benzoate 0.9% SC @ 1750 ml/ha in respect with control and
yields but has the highest cost-benefit ratio. Therefore,
Novaluron 5.25% + Emamectin Benzoate 0.9% SC @ 1500
ml/ha could be recommended for safe and economic use in
rice for effective control of yellow stem borer.
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