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ABSTRACT

A field study was carried out to evaluate the efficacy of biorational insecticides against pigeonpea pod
borer Maruca vitrata (F.) at the Sardar Vallabhbhai Patel University of Agriculture and Technology,
Meerut, Uttar Pradesh during kharif, 2016 and 2017. From the cumulative mean data, it was found that
among the ten biorationals evaluated, spinosad 45SC @ 0.4 ml/ 1 led to the maximum % larval incidence
reduction (90.32 and 93.61% during 2016 and 2017, respectively) and also led to maximum reduction
in % pod infestation (65.31 and 65.29%) with maximum % increase in yield (77.63 and 77.37%). This
treatment also gave a C:B ratio of 1:3.36 and 1:3.74. Comparably, the next best was emamectin benzoate
5SG @ 0.3 g/ 1, with 86.93 and 90.89% reduction in larval incidence and 62.52 and 62.63% reduction in
pod infestation, with 76.38 and 75.49% increase in yield with a C:B ratio of 1:9.80 and 1:10.34.
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Pigeonpea [Cajanus cajan (L.) Millsp.] is an
important legume crop cultivated extensively in
semiarid, tropical and subtropical areas of the world.
Many abiotic and biotic factors are responsible for
its low productivity, and of the biotic factors, insect
pests result in low yield and heavy loss. Amongst the
insect pests, pod borer Maruca vitrata and Helicoverpa
armigera are the key insect pests causing 80-90% of
yield loss. Conventional pest management includes
insecticide treatments that could lead to undesirable
side effects, on non-target organisms, pesticide resistant
and residue concerns (Draganova and Simova, 2010),
outbreak of secondary pests (David et al., 1991), pest
resurgence (Mitra et al., 1999), dermal toxicity to the
labour exposed in the field (Kuttalam and Regupathy,
1995), environmental pollution through accumulation
of pesticides in soil, water and air (Buttu et al., 1999).
During the past three decades, there is great demand
for safer and more selective insecticides that spare
non-target organisms. Many conventional pesticides
have been replaced by newer biorational or “low risk”
insecticides. According to Hara (2000), biorational
or “reduced risk” insecticides are synthetic or natural
compounds that effectively control insect pests, but have
low toxicity to non-target organisms (such as humans,
animals and natural enemies) and the environment.
This study evaluates some of these against M. vitrata
in pirgeonpea.

MATERIALS AND METHODS

The present study was conducted at the Crop
Research Center (CRC), Sardar Vallabhbhai Patel
University of Agriculture and Technology, Meerut,
Uttar Pradesh (29°08°29.8”N, 77°40°52.9”E) during
kharif, 2016 and 2017. The experiment was conducted
in a randomized block design with ten treatments
and three replications and the plot size was 5.0x 5.0
m. The sowing of variety UPS-120 was done during
June 2016 and 2017. The row to row distance 60 cm
and plant to plant distance 30 cm was maintained.
Ten treatments viz, diflubenzuron 25WP @ 0.6g/ 1,
novaluron 10EC @ 1.3 ml/ I, spinosad 45SC @ 0.4
ml/ 1, emamectin benzoate 5SG @ 0.3 g/ I, NSKE
5%, neem oil 1500 ppm @ 2.5 ml/ 1, achook 0.03% @
5 ml/ I, Bacillus thuringiensis (Bt) kurstaki @ 2.5 g/
I, quinalphos 25EC @ 2.5ml/ | was used as standard
check, along with untreated check. The field trials were
conducted in randomised block design (RBD) with
three replications. All the treatments were allocated
randomly to plots in each of the three blocks in kharif,
2016 and 2017 season. The insecticides were applied
as foliar spray using knapsack sprayer, with two sprays
commencing first spray at pod initiation stage and
second at 20 days after first spray. Pretreatment count
of larvae/ plant and % pod infestation were recorded
before imposing the treatments. The post treatment



333

Evaluation of biorational insecticides against pigeonpea pod borer

Visvash Vaibhav et al.

G0'T 8eT ITT €T 0gT 6T %AD
v210°0 22200 €810 25500 816%°0 G8G0°0 %G e dd
£800°0 G0T00 - 98020 SN - €9200 SN - 69520 «SN - 6,200 *SN Fp3s
(25°0) (€5°0) (859°82) (82'%) (€€'62) (rv'v) (pareanun)

- - 0L - - or'e - 88'2C 8.6 - €e'8T  L9TT - 66'€C  £€TT - G/'6T 19T [0J3U0D

1/lWGz O

»(80°T) (S0°T) o(91°6T) (96°T) o(26°6T) W22 (08yD) 0352

GZ'6:T 0689 06'TT 09'8T  9¢69 OT'TT 8’1 OT'TT U6 TT'6L €8¢ €17 6£TS 99°TT 888 89%. 00 0027  soydreund
1/6G5C®©

prelsany ('1'g)

(18°0) (62°0) y(L1'52) (Sz°€) 4(9T1°92) (29°€) sisualbutinyy

0£2T L0Ey 059 STZT  9Zvy  0T9 8T'6T 6v'8T IT6 222 8S0T L90T 96'8T ¥v6T  TITT LL€E 8OET €£TT sn|jioeg
6 [/lWs©

5(68°0) 5(28°0) J(sveT) 6o(LL72) (60%2) s(0T°€) (eze %¢£0°0)

1221 9826 S8'L 60C:T  9SVS  Sb'L 180 £8'GT 6§, ST'8S  L9L 006 GS0€ 999T G566  6V'TS 896  L9TT 00Uy

1/lWGZ O
,(€6°0) ,(06°0) ,(G0€2) ,(892) 02°€2) (€0€) (wdd 00sT)

05'S:T ¥'96 098  PITST  §US 00'8 66'2¢ €££'GT v#/'8 8809 9TZ  00TT €926 9T9T TITT 29€S 9T6  L9ET 110 WasN
4(58°0) 4(¥8°0) s(#0'¥72) W28 s(LY'12) uW(Sz'€)

€9'G:T 88’y 0OT'L LL'ST 980§ 269 vv'iz 0997 198 667S G628 196 /¥8C 9TLT 998 E€¥9y 8S0T E€CE€T %S TISN

1/6€0®©
«8T'T) 4(9T'T) «(002T) «(62°7) o«S7'LT) «19°7) DS 21e0ZUq
ve0T'T  6¥'S. OT'ST 0861  889L OFl €979 9’8 Ll'l 6806 99T  €£0T 2929 668 728 €698 857 00Tl unoswew3
[ /1w
«(12'T) «(8T'T) «(£97T) «(80°T) (92°97) «(8€T) 7’0 ®OSSY
v2e1 L€/ SE9T  98'€T  €9.L 0ZGT 6259 ¥6'L UL 19¢€6  LTT  000T T€S9 2€8 008 2€06 16T €€ pesoulds
| /1w
J0T'T) (80°T) (06'8T) (28°1) (2y'6T) «(80°2) €T ©® D30T
LTET 98'0, 02T 68T ZVIL 06°TT ST¥S  6V°0T 278 €878 €€t 000T €6€S SOTT L6 L08L €€v  19CT uoinjeAoN
/6
«(10T) (66°0) «(8T'12) (5£2) «(82'12) 2(99'7) 9°0 @ dMST
(A 079  0S0T JT¥T 0£S9 086 96’2y SO'ET 998 66'69 0SS /90T 092y LL€T  220T GST'¥9 80°L  €L€T uomzudqnplq
29Yd NREITR] 1041u02 |0J1u0d 1043u02 1043U02
pareasun paleaun 18N0 JBA0 J1BA0 J1BA0
13N0 Jano uon uon uon uon
ones  aseasoul  (ey/b) oner  aseasour  (eysb) -onpay Junod  -onpay JUN09d  -onpay JUnod  -onpay B (glon}
g0 % PIBIA €D % PIBIA % ues|\  -aud % ues|N  -ald % ues|N  -aid % ues|N  -aid
(%) (swerd ((%) (swed
uonelsajul spod ueay) 0T /29UspIoul UeaA) uonelsajul spod uea) 0T /29UspIoul Uea)
1702 9702 1702 9702 SjusWIeal |

ead uoabid u1 ereIA |\ IsureSe sopIo1oAsUI [eUONRION] JO A0BOTFH " 9[qeL



334 Indian Journal of Entomology 84(2) 2022

counts were recorded on 3 and 9" days after each
spray. The data collected was statistically analyzed as
suggested by Gomez and Gomez (1984) using AGRES
software and the yield and cost: nenefit economics was
also calculated.

RESULTS AND DISCUSSION

The cumulative mean data revealed that spinosad
45SC @ 0.4 ml/ | led to the maximum % larval
incidence reduction of M. vitrata (90.32 and 93.61%)
and also maximum reduction in % pod infestation
(65.31 and 65.29%) with maximum increase in yield
(77.63 and 77.37%) and with C:B ratio of 1:3.36
and 1:3.74 (Table 1). Comparably, the next best was
emamectin benzoate 5SG @ 0.3 g/ 1, with 86.93 and
90.89% reduction in larval incidence, and also recorded
62.52 and 62.63% reduction in pod infestation with
76.38 and 75.49% increase in yield; and with C:B
ratio of 1:9.80 and 1:10.34 during 2016 and 2017,
respectively. The results obtained from the present
study is in conformity with the findings of Bairwa and
Singh (2015), Singh and Singh (2017) and Kumar
and Pavviya (2018), who reported that the spinosad
followed by emamectin benzoate was most effective
in reducing the larvae of M. vitrata. These findings
also corroborate with those of Randhawa and Saini
(2015) on spinosad 45SC. The present finding also
supported by Sreekanth and Seshamahalakshmi
(2012), Singh et al. (2008), Khorasiya et al. (2014) on
spinosad, emamectin benzoate, novaluron, quinalphos,
and diflubenzuron as highly effective with more grain
yield and C: B ratio. The superiority of spinosad 45SC
and emamectin benzoate 5SG is due to their novel
mode of action. Emamectin benzoate (avermectins)
binds to multiple sites of chloride channels including
gamma amino butyric acid and glutamate in insects.
Emamectin benzoate is also found to be less toxic to
most of the beneficial arthropods insects like honey
bees, parasitoids, predators (Lasota and Dybas, 1991).
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