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Abstract

The field experiment was conducted during kharif 2016-17 to evaluation of botanical insecticides against
pod borer on cowpea. Two rounds of insecticides were sprayed at fifteen days interval. The most
effective treatment evaluated against pod borer was chlorpyriphos 20 EC@ 300g a.i. ha™* during first
spray (1.97, 1.74 and 1.53 larvae /m? at 3, 5, and 7 days after spray, respectively) and second spray (1.51,
1.54 and 1.93 larvae /m? at 3, 5 and 7days after spray, respectively) followed by neem oil @ 2 % first
spray (4.30, 4.08 and 3.52 larvae /m?) second spray (3.00, 2.85 and 3.28 larvae /m? ) and NSKE @ 5 %
during first spray (4.62, 4.18 and 3.81 larvae /m? ) second spray (3.12, 3.09 and 3.37 larvae /m? )
respectively. The maximum larval population was found in untreated plot. The highest green pod yield of
cowpea was recorded in Chlorpyriphos 20 EC@300g a.i. ha* (53.12 gha* followed by neem oil @ 2%
(43.53 gha!) and NSKE @ 5% (42.11 gha*) while lowest yield recorded in untreated control plot (32.16
gha®).
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Introduction

Cowpea (Vigna unguiculata) is important legume crops belong to family Leguminaceae.
Cowpea is known as vegetable meat due to high amount of protein in the grain with better
biological value on dry weight basis. The grain contains 26.61 % protein, 3.99 % lipid, 56.24
% carbohydrates, 8.60 % moisture, 3.84 % ash, 1.38% crude fiber, 1.51 % gross energy, and
54.85% nitrogen free extract (Owolabi et.al. 2012) 81, The pod borer complex posing serious
threat to cowpea cultivation includes Maruca vitrata (Fabricius), Lampides boeticus (L.),
Helicoverpa armigera (Hubner), Etiella zinckenella Treitsche, Adisura atkinsoni Moore and
Exelastis atomosa (Walsingham). Application of highly toxic chemical insecticides at short
intervals against insect pests has resulted in many deleterious effects such as residual toxicity,
insecticide resistance, pest resurgence, destruction of natural enemies and environmental
pollution. In this context, the relevance of the use of botanicals, newer chemicals for managing
pod borer complex assumes greater significance. Azadirachtin containing formulations are
effective in reducing the larval population of pod borers and contribute to a higher yield (Singh
and Yadav, 2006) [°1. The major constraint in the cultivation of cowpea is insect pest attack
which has been observed to have caused up to 70 % grain yield loss (Adipala et al., 2005) (4,
Among the insecticides, the botanical insecticides are naturally occurring, often slow-acting
crop protectant and minimal residual effects. Therefore the plant pesticides have been
recommended ever more as a suitable alternative of plant protection with minimum negative
risks (Isman, 2006) [€]. So that the present study were undertaken to the evaluation and efficacy
of botanical insecticides against spotted pod borer on Cowpea (Vignha unguiculata).

Materials and methods

The field experiment was conducted at the farm of the college of agriculture and research
station, Boirdadar, Raigarh during Kharif 2016-17. The experiment was laid out in randomized
block design (RBD) with eight treatments (Table -1) and three replications. The plot size was
5x4 meter (m) and the seeds of cowpea were sown at 45x30 centimeter (cm) spacing during
the last week of July. Cowpea variety Gomti is used for experiment. All agronomic practices
except plant protection were followed as and when required. The spraying of botanical and
conventional insecticides was applied at the initial incidence of pod borer and two sprays were
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given. All the spraying was done by using knapsack sprayer at
15 days intervals. The one m? area randomly selected plants
were marked to count the number of pod borer larvae before
spray, 3, 5 and 7 days after each spray. The green pod yield
was recorded from per plot and converted into quintal per
hectare. The calculated data of pod borer larvae were

transformed into square root values vx + 0.5 as per the

standard requisites (Gomez and Gomez, 1984) B,

Per cent reduction in larval population over control was
calculated by using following modified given formula given
by Henderson and Tilton, 1955 [,

Per cent reduction over control =

Table 1: Treatment Details

Treatment Treatment Details
T1 Neem Oil @ 2%
T2 NSKE @ 5%
LE Karanj Oil @ 2%
T4 Karanj Seed Powder @ 30kg/ha
Ts Chilli + Garlic Solution @ 9kg/ha
Te Chilli Solution @ 10kg/ha
T7 Chlorpyriphos 20EC @ 2ml/lit.
Ts Untreated Control —Plain water spray

Result and Discussion

The result presented in Table-2 revealed that the larval
population of pod borer in cowpea was significantly reduced
in treated plants as compared to untreated plants after each of
the first and second application. There was no significant
difference was observed in pre-treatment count of larvae of
pod borer the data ranged from before first spray and second
spray.

After first spray, among the different botanical and
conventional insecticides the minimum number of larval
population of pod borer in cowpea was found in
chloropyriphos 20 EC @ 2 ml litre™* water i.e. 1.97, 1.74 and
1.53 larvae /m? at 3,5 and 7 days after spray (DAS),
respectively followed by botanical insecticide neem oil @ 2%
i.e. 4.30, 4.08 and 3.52 larvae /m? and NSKE @ 5% i.e. 4.62,
4.18 and 3.81 larvae /m? at 3, 5 and 7 DAS, respectively. The
maximum larval population of 8.11, 9.39 and 9.53 larvae /m?
at 3, 5 and 7 DAS was recorded in control untreated plots.
The overall per cent reduction over control treatment was
highest in chloropyriphos 20 EC @ 2 ml litre? water i.e.
80.84% (1.75 larvae /m?) followed by neem OQil @ 2 % i.e.
54.0 % (3.97 larvae /m?) and NSKE @ 5% i.e. 53.54 % (4.20
larvae /m?).

Table 2: Efficacy of botanical insecticides against larval population of pod borer in Cowpea during Kharif 2016

Pre- Larval population at different DAS during Larval population at different DAS during

treatment first spray (larvae /m?) Pre- first spray (larvae /m?)
Treatment (Iarvae treatment

¢ | 3DAs | 5DAS | 7DAS | Mean | PROC | (larvae/m?) | 3DAS | SDAS | 7DAS | Mean | PROC
16.61 430 | 408 | 352 | 397 300 | 285 | 328 | 304

T @12) | 219 | @14) | @oo) | @11y | 3400 | 1314@69) | gy | (183) | (1.94) | (188) | 208
17.40 462 | 418 | 381 | 420 312 | 300 | 337 | 319

T2 323) | 226) | 216) | 208) | @17) | 335° | BBAGIO) | 190 | (100) | (1o7) | (192) | %70
20.76 567 | 516 | 514 | 532 353 | 347 | 397 | 366

Ts @59) | (2.49) | (2.38) | (237) | a1y | 2068 | 124359 | 55y | (199) | (211) | 04y | 4830
17.87 525 | 502 | 490 | 506 347 | 336 | 383 | 355

Ta @08) | 240) | @35) | @232) | @36) | #>5 | 138G | 199 | (196) | (208) | 2o1) | >
18.79 494 | 470 | 424 | 463 327 | 322 | 345 | 331

Ts 438) | (233) | 228) | (218) | (2.26) | 9%%8 | B8BCID | 194 | (193) | (199) | os) | 6V
20.70 597 | 556 | 573 | 575 364 | 363 | 417 | 381

Ts @.60) | (254) | (2.46) | (250) | (250) | 64 | 1395(80) | 504y | 203) | (216) | 208) | %29°
17.58 197 | 174 | 153 | 175 151 | 154 | 1.93 | 166

T7 @24y | @s57) | @s0) | 43) | @m0y | 8084 | 1426384 | oy | (1a3) | (as6) | (1a7) | 7%
17.34 811 | 939 | 953 | 9.01 615 | 80L | 918 | 7.78

Ts 422) | 294 | 313) | 3.16) | (3.08) 1366 (3.76) | 58y | (201) | (311) | (286) | -

Sem - 004 | 008 | 005 | 0.06 : 0.04 | 005 | 006 | 0.05
CD at 5% NS 011 | 025 | 014 | 017 NS 013 | 0.16 | 017 | 015

Note: Figure in parenthesis is square root transformed value,
DAT: Days after Spraying,
PROC: Percent Reduction over Control

In second spray, the minimum larval population was found in
chloropyriphos 20 EC@ 2 ml litre’* water i.e. 1.51, 1.54 and
1.93 larvae /m? at 3, 5 and 7 DAS followed by Neem Oil @ 2
% (3.00, 2.85 and 3.28 at 3, 5 and 7 DAS, respectively) and
NSKE @ 5% (3.12, 3.09 and 3.37 at 3, 5 and 7 DAS,
respectively). The overall per cent reduction over control
treatment was highest in chloropyriphos 20 EC @ 2 ml litre™?
water i.e. 79.56% (1.66 larvae /m?) followed by neem Qil @ 2
% i.e. 59.38% (3.04 larvae /m?) and NSKE @ 5% i.e. 57.6.%
(3.19 larvae /m?). The chloropyriphos 20 EC @ 2 ml litre?
water was effective to minimize larval population of in
cowpea. In the present study the botanical insecticide

performs well to reduce the larval population of pod borer in
cowpea The result has been reported that (lrulandi and
Balasubramaniam, 2000) ! the effectiveness of NSKE against
M. testulalis infesting green gram and H. armigera infesting
green pod of Indian bean (Dalwadi et al., 2008) ! all these
reports are similar with the present results. The neem based
extract reduce pod borer and protect the cowpea plants. It
might have been absorbed by the flowers/pods through
osmotic pressure causing the insect to stop feeding (Oparaeke
et al., 2005) ["],
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Table 3: Botanicals insecticidal impact on total green pod yield of cowpea

Treatment | Green pod Yield (g/ha) | Increased yield over control (g/ha)
T1 43.53 11.37
T2 42.11 9.95
Ts 40.08 7.92
T4 41.44 9.28
Ts 41.86 9.70
Te 38.59 6.43
Tz 53.12 20.96
Ts 32.16 -
Sem 1.37

CD at 5% 4.15

The data presented in Table 3 indicated that with the pigeonpea. Indian Journal of Entomology. 2006;

application of treatment the green pod yield of cowpea was
significantly increased in all the treatments as compare to
untreated control. The highest green pod yield was recorded
in chloropyriphos treatment (53.12 g ha) followed by neem
0il @ 2 % (43.53 g hat) and NSKE @ 5% (42.11 g hal). The
lowest yield was recorded in untreated plot (32.16 q ha)
followed by chilli solution 10 kg ha(38.59 q ha). These
findings are closely with the result of in Indian bean
(Subhasree and Mathew, 2014) (2],
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