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Abstract

The field experiment was conducted in Kharif season of 2018-19 at Department of Agricultural
Entomology, V.N.M.K.V. Parbhani (M.S.), India to evaluate proper crop stage and insecticide for
management of pink bollworm on cotton. The experiment was laid out using spilt plot design with 3
replications. The main plots were crop stages viz. Square formation (A1), Flower formation (Az) Boll
formation (As) and Boll development (A4) whereas, sub plots were insecticides viz. Azadirachtin 3000
ppm (B1), Profenophos 50 EC (B:), Lambda-cyhalothrin 5 EC (B3), Chlorantraniliprole 18.5 SC (Ba),
Profenofos 40 + Cypermethrin 4 EC (Bs). The data on rosette flowers, green boll damage, open boll
damage, locule damage and seed cotton yield revealed that the most effective insecticide against pink
bollworm was lambda-cyhalothrin 5 EC and followed by profenofos 40 + cypermethrin 4 EC, profenofos
50 EC and chlorantraniliprole 18.5 SC. The proper crop stage for spraying was boll formation followed
by flower formation, square formation and boll development stage.

Keywords: Pink bollworm (Pectinophora gossypiella), crop stage, insecticides

Introduction

Planting of genetically modified cotton that produce insecticidal proteins derived from the
bacterium Bacillus thuringiensis (Bt) continues to increase rapidly. The evolution of resistance
by insect pests threatens the continued success of this technology. The pink bollworm
Pectinophora gossypiella (Saund.) (Lepidoptera: Gelechiidae) is one of the most important
pests of cotton and is distributed throughout the world’s cotton-growing areas (Pearson, 1958)
Bl Pink bollworm has developed resistance to Cryl1Ac and Cry2Ab (or Bollgard-I1)- the two
biotech solutions currently available in India to tackle pink bollworm. Virulent attack of the
pest is destroying the fibre crop on lakhs of acres across the country, particularly in the West,
Central and Southern parts (Dhurua and Gujar, 2011; Vakudavath, 2018) I €1, Pink bollworm
lays eggs on squares, flowers or green bolls. Its destructive larval stage is usually buried within
the cotton’s fruiting bodies, unreachable by insecticidal sprays. Larvae feed on squares,
flowers and bolls, including the seeds within bolls. Larvae immediately begin to bore into
squares or bolls after hatching. Hence it is necessary to apply insecticide sprays at proper time.
Considering these points, the present investigations were carried out to evaluate proper crop
stage and insecticide for management of pink bollworm on cotton.

Materials and Methods

An experiment was conducted at Department of Agricultural Entomology, College of
Agriculture, Vasantrao Naik Marathwada Krishi Vidyapeeth, Parbhani (M.S., India) during
Kharif 2018-19. Sowing of Bt cotton was done at spacing 120 cm x 45 cm. The experiment
was laid out using spilt plot design with 3 replications. The main plots were crop stages viz.
Square formation (A1), Flower formation (A;) Boll formation (As) and Boll development (As)
whereas, sub plots were insecticides viz. Azadirachtin 3000 ppm (B:), Profenophos 50
EC (B>), Lambda-cyhalothrin 5 EC (Bs), Chlorantraniliprole 18.5 SC (B4), Profenofos 40 +
Cypermethrin 4 EC (Bs). Two sprayings were given of each insecticide. The first spraying was
giventhe particular crop stage i.e.Square formation (A1),Flower formation (A2), Boll formation
(As) and Boll development (A4) and the second spraying after 30 days of first spraying.

The observations on rosette flowers (75 and 90 DAS), green boll damage (90, 105, 120, 135
and 150 DAS), open boll damage (120 and 150 DAS), locule damage (after harvesting) and

~1131~



Journal of Entomology and Zoology Studies

yield were recorded. The percentage damage was subjected to
angular transformations. The transformed data was subjected
to ANOVA using OPSTAT software package and result were
interpreted.

Results and Discussion
The data on the effect of different insecticides at different
crop stage on incidence of pink bollworm and seed cotton
yield are presented in Table 1.
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Table 1: Effect of different insecticides at different crop stages on incidence of pink bollworm and yield of Bt cotton

Rosette flowers (%0) Green boll damage (%) Open boll damage (%) |Locule Yield g/ha
st nd
Treatment 25 has | 90 DAS 90 DAS|105 DAS[120 DAS|135 DAS|150 DAS| 120 DAS | 150 DAs d2mage I ™ otal
(%) | picking | picking
000 | 981 | 167 | 2167 | 4500 | 7667 | 96.00 | 18.97 35.22
AIBL 1 000y« | (18.20) | (4:30) | (27.51) | (42.10) | (61.20) | (78.43) | (2552) |74145970)|(363)| 413 | 333|746
000 | 337 | 000 | 1667 | 2500 | 56.67 | 83.33 | 12.22 25.08
AIBZ 1 500y | (10.44) | (0.00) | (23.84) | (29.91) | (48.85) | (66.12) | (2031) |24B2 (47 86)|(500g)| 487 | 395 882
000 | 310 | 000 | 333 | 1500 | 4500 | 76.67 20.19
AIB3 1 000) | (097) | (000)| (861) | (22559) | (42.10) | (61.21) |28 (10N)|42.73(40.79)| 56 ggy| 580 | 413 19.93
000 | 367 | 000 | 1500 | 2667 | 60.00 | 8500 | 1167 29.62
AIBA 1 500) | (10.99) | (0.00) | (22.59) | 30.28) | (51.12) | (67.38) | (19.76) |°7%* (4932)|(30.9p)| 481 | 382 1863
000 | 485 | 000 | 1333 | 18.33 | 4867 | 80.00 | 847 21.50
AIBS 1 00y | (12.71) | (0.00) | (2074) | 24.80) | (44.22) | (63.90) | (16.91) |*421(4166)|(575y| 518 | 419 19.38
295 | 1667 | 833 | 1500 | 3500 | 70.00 | 9567 | 13.69 33.60
AZBL 1 9gg) | (24.00) |(16.20)| (21.86) | (36.22) | (56.98) | (78.03) | (21.70) |07 726)|(3540)| 475 | 345 |820
173 | 7.78 | 333 | 667 | 2033 | 5133 | 76.67 | 7.8 20.40
AZB2 | 755y | (16.17) | (8.61) | (14.75) | (26.68) | (45.74) | (61.15) | (1a.87) |**48 (4L78)|ogg)| 530 | 413|944
067 | 669 | 000 | 333 | 1667 | 4133 | 68.67 17.50
AZB3 1 38y | (14.98) | (0.00) | (8:61) | (23.35) | (39.95) | (55.96) |89 O78)|27.76 (37.33)| 53| 580 | 444 11024
181 | 801 | 500 | 833 | 2500 | 5333 | 7867 | 1035 24.25
AZBA 1 27y | (16.43) |(10.45)| (16559) | (29.79) | (46.93) | (62.49) | (1866) |*79° (438D)|(2gag)| 506 | 413 919
100 | 833 | 000 | 500 | 1833 | 4500 | 7333 | 7.52 20.29
AZBS | saay | (1672) | (0.00) | (12.92) | (24.37) | (42.07) | 58.91) | (15.86) 3620 B7-37)|og7ay| 530 | 438 |9.68
585 | 1204 | 6.67 | 1333 | 2333 | 5333 | 71.33 | 10.8 25.14
ASBL | 1397y | (2011) |(14.75)| (2133) | (2822) | (46.90) | (57.61) | (1852) |P167 (459)|(30005)| 00 | 364 [864
417 | 508 | 333 | 667 | 1167 | 3133 | 6333 | 639 16.29
A3BZ | (1175) | (12.95) | (861) | (14.75) | (19.88) | (34.02) | (52.78) | (14.54) |33*2 352N o3 gp)| 543 | 401 944
751 | 477 | 000 | 333 | 667 | 2667 | 56.67 13.60
A3B3 | 1589) | (12.61) | (0.00)| (8:61) | (14.75) | (30.98) | (48.83) |1:7® (442)|27.79 (BL58)| 51 gqy| 604 | 555 1160
608 | 510 | 333 | 667 | 1500 | 3333 | 68.33 | 6.78 18.75
A3BA | 1401y | (13.08) | (861) | (14.75) | (22.59) | (35.15) | (55.75) | (14.95) |37 72 (789|055 587 | 456 [9.93
334 | 485 | 000 | 333 | 1167 | 3000 | 58.67 16.25
A3BS | 1052) | (12.71) | (0.00) | (8:61) | (19.30) | (33.16) | (49.98) |12 (6843358 (35:34)| 5575y 592 | 510 11102
646 | 2500 | 1333 | 2667 | 4167 | 6333 | 8L33 | 3035 3171
ABL | 1a70) | (20.99) |(21.33)] (31.06) | (40.18) | (52.73) | (64.43) | (32.95) |B°B6 O44D)| (34 ps)| 302 | 364 16.66
543 | 2444 |1500 | 2167 | 3333 | 4333 | 70.00 | 1859 17.54
AUBZ 1 31y | (29.45) |(22.59)| (27.20) | (35.20) | (41.14) | (56.82) | (2a.04) |324°(3649)| 047y 419 | 456|876
358 | 2333 |15.00 | 1500 | 20.00 | 3500 | 6133 | 5.75 15.66
A4B3 | 10.00) | (28.84) |(22.77)] (22.08) | (26.44) | (36.26) | (51.54) | (13.62) |3%%7 34| (o3 1g)| 549 | 469 1018
435 | 2167 |13.33| 2000 | 3167 | 4500 | 7133 | 18.16 18.15
ABA | o 00y | (27.70) |(21.33)] (26.13) | (34.23) | 42.10) | (57.65) | (25.00) |37 10 (B749)| 05 1g)| 418 | 450 1864
414 | 2889 |1333| 1500 | 2167 | 3867 | 6500 | 590 16.13
A4BS 11173y | (32.35) |(21.33)] (22.59) | (2751) | (38.43) | (53.74) | (13.68) |*321(4103)| 5366y 549 | 463 11011
Main (Crop stage
000 | 399 | 033 | 1400 | 2600 | 57.40 | 8380 | 10.72 26.34
AL | 000) | (12.46) | (0.86) | (20.66) | (29.94) | (a950) | (67.41) | @7.92) P48 (4782 (3970)| 496 | 389 884
163 | 949 | 333 | 767 | 2307 | 5220 | 78.60 | 835 23.21
A | (g7a) | a7.68) | (7.05) | (14.95) | (28.08) | (46.:33) | 63.31) | (16.17) |*02° (4239)|gag)| 524 | 411 935
530 | 636 | 267 | 667 | 1367 | 3493 | 6367 | 547 18.02
As | 1327y | 14a28) | (6.39) | (13.61) | (25.02) | (36.05) | (52.99) | (11.85) |3684(3720)| 54 9q)| 55 | 457 1012
479 | 2467 | 1400 1967 | 2067 | 4507 | 69.80 | 15.75 19.84
Av | (1256) | (2067) |(21.87)] (25.80) | (32.71) | (42.13) | (56.84) | (22.05) |*2 78 0TT)| (56 00y 446 | 440|887
SE+ | 030 | 064 | 104 ] 151 | 125 | 147 | 080 | 096 075 | 083 | 014 | 013 020
CDat5%| 105 | 225 | 368 | 534 | 442 | 520 | 2.83 | 337 265 | 2901 | 048 | 045 0.0
Sub (Insecticide)
381 | 1588 | 7.50 | 1917 | 3625 | 6583 | 8558 | 18.32 3142
Bi | (063) | (2390) |(14.15)| (25.45) | (36.68) | (54.45) | (69.63) | (24.67) |60 (5433)|(34qy| 422 | 351 774
283 | 1015 | 542 | 1202 | 2258 | 4567 | 73.33 | 11.12 19.83
Ba | (g18) | (17.25) | (0.95) | (20.14) | (27.92) | (42.44) | (59.22) | (18.67) |*200(4029) ogagy| 495 | 416 9.1l
294 | 947 | 375 625 | 1458 | 37.00 | 6583 16.76
Bs | (765 | (16.60) | (5.69) | (11.96) | (21.78) | (37.32) | (54.39) |316 (8.72)[32.63 (34.64)| 55 gg)| 578 | 470 11049
306 | 961 | 542 | 1250 | 2458 | 47.92 | 7583 | 1L.74 22,69
Ba | (g49) | 17.08) |(10.10)| (20.02) | (29.22) | (43.83) | (60.82) | (19.62) |*>08(4212)| 95 5q)| 484 | 426 9.0
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212 | 1173 | 333 | 947 | 1750 | 4058 | 69.25 | 6.00 18.56
Bs | (6.99) | (18.62) | (5.33) | (16.22) | (24.00) | (39.47) | (56.63) | (13.32) [3%47 3884|9540y 547 | 457 110.05
SE+ | 028 | 062 | 132 134 | 166 | 127 | 097 | 125 108 | 068 | 009 | 017 020
CDat5%| 083 | 179 | 383 | 388 | 448 | 367 | 280 | 361 313 | 1.96 | 027 | 051 058
Interaction (Main X Sub)
SE+ | 059 | 128 | 259 | 284 | 322 | 270 | 191 | 243 168 | 147 | 022 | 034 o4l
CDat5%| 181 | 390 | NS | NS | NS | NS | Ns NS NS NS | 068 NS | NS

Figures in parentheses are Angular transformed values.

Rosette flowers

75 days after sowing: At 75 days after sowing, the first
spraying of insecticides was applied in the plots of square
formation (A;) and flower formation (Az). The results
indicated that the significant differences were noticed among
different crop stages. The plots treated with insecticides at
square formation recorded nil rosette flowers. The next
significantly minimum population was noticed in plots treated
at flower formation stage (1.63 per cent). Boll formation and
boll development stages were at par with each other as these
were not treated with any insecticides up to 75 DAS.

At 75 days after sowing, profenofos 40 + cypermethrin 4 EC
(2.12 per cent) recorded significantly lowest rosette flowers
among all insecticides except lambda-cyhalothrin 5EC (2.94
per cent). These were followed by profenofos 50EC and
chlorantraniliprole 18.5SC. The highest rosette flowers were
noticed in the plots treated with Azadirachtin 3000 ppm (3.81
per cent).

The interaction showed that profenofos 40 + cypermethrin 4
EC spraying at square formation was significantly superior.

90 Days after sowing: Up to 90 days after sowing, the plots
at square formation (A;) applied second spraying and the
plots at boll formation stage (As) sprayed first time with
different insecticides. The plots treated at square formation
recorded lowest rosette flowers (6.36 per cent) which was at
par with plots treated at boll formation stage (8.52 per cent).
These were followed by plots treated at flower formation. The
remaining plots recorded significantly highest (24.67 per cent)
rosette flowers as these were untreated because these should
be sprayed at boll development stage.

Among insecticides, lambda-cyhalothrin 5 EC recorded
minimum rosette flowers (9.47 per cent) which were at par
with chlorantraniliprole 185 SC (9.61 per cent) and
profenofos 50 EC (10.15 per cent). These were followed by
profenofos 40 + cypermethrin 4 EC. The rosette flowers were
significantly highest in Azadirachtin 3000 ppm treated plots.
The interaction effect at 90 DAS indicated that lambda-
cyhalothrin treated plots at square formation (3.10 per cent)
and boll formation stage (4.77 per cent) were significantly
superior recording minimum rosette flowers.

Green boll damage

To record green boll damage, 20 green bolls were randomly
collected from each plot. These bolls were dissected and
recorded healthy and damaged bolls.

90 Days after sowing: Up to 90 DAS, two sprayings were
given in plots at square formation (A1), one spraying in plots
at flower formation (A;) and boll formation stage (As). As
bolls were not developed at this stage, the plots at boll
development stage (A4) were unsprayed.

The results indicated that the plots sprayed at square
formation recorded significantly lowest green boll damage
(0.86 per cent). It was followed by boll formation (2.67 per
cent) and flower formation stage (3.33 per cent) which were

at par with each other. The unsprayed plots which were to be
sprayed at boll development recorded significantly highest
green boll damage (14.00 per cent).

At 90 DAS, the lowest green boll damage was recorded in the
plots treated with profenofos 40 + cypermethrin 4 EC (3.33
per cent) which was at par with lambda-cyhalothrin (3.75 per
cent) and profenofos 50 EC (5.42 per cent). These were
followed by chlorantraniliprole 18.5 SC (5.42 per cent). The
green boll damage was significantly highest in Azadirachtin
3000 ppm (7.50 per cent).

105 days after sowing: Up to 105, DAS the plots of A;
(square formation) and A, (flower formation) received two
sprayings. Whereas, the plots of Az (boll formation) and A4
(boll development) received one spraying. There was
significant difference between different crop stages and
insecticides. But the interaction was non-significant. The plots
sprayed at boll formation (As) recorded lowest green boll
damage which was at par with at flower formation (A;). In
plots treated at boll development (A4) the green boll damage
was highest. However, it was at par with square formation
stage (A1).

At 105 DAS, the treatment Azadirachtin 3000 ppm noticed
significantly highest green boll damage (19.17 per cent) than
any other insecticides. The green boll damage was
significantly lowest in the plots sprayed with lambda-
cyhalothrin 5 EC (6.25 per cent). The next effective
insecticide was profenofos 40 + cypermethrin 4 EC (9.17 per
cent) which was at par with chlorantraniliprole 18.5 SC
(12.50 per cent). These were followed by profenofos 50 EC
(12.92 per cent).

120 Days after sowing: The data indicated that the green boll
damage in different insecticides at different crop stages was
significant. The interaction was non-significant. Up to 120
DAS, the plots of A; (square formation stage), A, (flower
formation stage) and As (boll formation stage) received two
sprayings of insecticides. Whereas the plots of A4 (boll
development stage) received one spraying.

Among the different crop stages, the green boll damage was
significantly minimum in the plots treated at (Ai) square
formation stage (13.67 per cent). It was followed by (Ay)
flower formation stage (23.07 per cent) and (As) boll
formation stage (26.00 per cent). The maximum green boll
damage was noticed at (As) boll development stage (29.67 per
cent).

At 120 DAS, significantly lowest green boll damage recorded
in the plots treated with lambda-cyhalothrin 5 EC (14.58 per
cent) which was at par with profenofos 40 + cypermethrin 4
EC (17.50 per cent). The next best insecticides were
profenofos 50 EC (22.58 per cent) and chlorantraniliprole
18.05 SC (24.58 per cent). The treatment Azadirachtin 3000
ppm recorded significantly highest green boll damage (36.25
per cent).
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135 Days after sowing: Up to 135 days after sowing, all plots
were applied two spraying of insecticides at different crop
stages. The results revealed that different crop stages and
different insecticides showed significant variation in green
boll damage. However, interaction effect was non-significant.
At 135 DAS, the green boll damage ranged from 34.93 to
57.40 per cent. The highest green boll damage was observed
in plots sprayed at A: (square formation stage) which was at
par with A, (flower formation stage). The next effective
treatment was boll formation and followed by boll
development.

The green boll damage at 135 DAS due to spraying of
different insecticides ranged from 37.00 to 65.83 percent.
Lambda-cyhalothrin 5 EC showed minimum green boll
damage which was at par with profenofos 40 + cypermethrin
4 EC. These were followed by profenofos 50 EC and
chlorantraniliprole 18.5 SC which were at par with each other.
The plots sprayed with NSE registered significantly highest
green boll damage. The result at 135 DAS indicated that the
green boll damage was lowest when lambda-cyhalothrin 5 EC
sprayed at Az (Boll formation stage), While the highest when
Azadirachtin 3000 ppm sprayed at A; (square formation
stage).

150 Days after sowing: At 150 DAS, the green boll damage
drastically increased. It was ranged from 63.67 to 83.80
percent in different crop stages and from 65.83 to 85.58
percent in different insecticides. The green boll damage was
significantly lowest when insecticides applied at boll
formation stage (63.67 per cent). It was followed by A, (boll
development stage) and A, (flower formation stage). The
highest green boll damage noticed when insecticides sprayed
at square formation stage.

At 150 DAS, the plants treated with lambda-cyhalothrin 5 EC
(65.83 per cent) recorded significantly lowest green boll
damage than other insecticides except profenofos 40 +
cypermethrin 4 EC (69.25 per cent). These were followed by
profenofos 50 EC and chlorantraniliprole 18.5 SC which were
at par with each other. The green boll damage was
significantly highest in plots treated with Azadirachtin 3000
ppm (85.58 per cent).

The interaction was non-significant. However, the lowest
green boll damage was noticed when lambda-cyhalothrin 5
EC was applied at boll formation (As) stage.

Open boll damage

Based on number of bad opened bolls, the per cent open boll
damage was calculated. At the time of each picking, total
number of good open bolls and bad open bolls were counted
on five randomly selected plants.

120 Days after sowing: The result showed significant
differences at various crop stages and in various insecticides.
However, the differences were non-significant in interaction.
The open boll damage was significantly lowest when sprayed
at (A3) boll formation stage (5.47 per cent). The next best
stages were (A2) flower formation stage (8.35 per cent) and
(A1) square formation stage (10.72 per cent) which were at
par with each other. The open boll damage was significantly
highest when spraying was taken at boll development (15.75
per cent).

Among the insecticides, Azadirachtin 3000 ppm was less
effective recording significantly highest open boll damage
(18.32 per cent). The most effective insecticide was lambda-
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cyhalothrin 5EC which recorded significantly lowest damage
(3.16 per cent). The next effective insecticides were
profenofos 40 + cypermethrin 4 EC (6.00 per cent),
profenofos 50 EC (11.12 per cent) and chlorantraniliprole
18.5 SC (11.74 per cent).

At 120 DAS, the results indicated that the lowest open boll
damage was registered when lambda-cyhalothrin 5 EC
sprayed at (A3) boll formation stage.

150 Days after sowing: The observations presented on open
boll damage at 150 DAS due to spraying of different
insecticides at different stages revealed that the significant
differences were noticed at crop stages as well as in different
insecticides. However, the interaction was not significant. The
open boll damage was more as compared to 120 DAS.

Among the crop stages, spraying of insecticides at boll
formation stage (As) was most effective which recorded
significantly lowest open boll damage (36.84 per cent). It was
followed by boll development stage (As) and flower
formation stage (A») which were at par with each other. The
open boll damage was significantly maximum when sprayed
at square formation stage (A1).

At 150 DAS, the plots treated with Azadirachtin 3000 ppm
recorded significantly highest open boll damage. The plots
sprayed with lambda-cyhalothrin 5 EC showed lowest open
boll damage. It was followed by profenofos 40 +
cypermethrin 4 EC, profenofos 50 EC and chlorantraniliprole
18.5 SC.

The data indicated that when crop was sprayed at flower
formation stage (A:) and boll formation stage (A3) with
lambda-cyhalothrin5 EC was most effective as the open boll
damage was minimum than any other treatment combinations.

Locule damage

The locule damage varied from 18.02 to 26.34 per cent at
different crop stages. The lowest locule damage was observed
when sprayed at boll formation stage (18.02 per cent) which
was at par with boll development stage (19.84 per cent).
These were followed by flower formation stage (23.21 per
cent) and square formation stage (26.34 per cent) which were
at par with each other.

Among the insecticides, the highest locule damage was
noticed in Azadirachtin 3000 ppm (31.42 per cent). The
locule damage was lowest in lambda-cyhalothrin 5 EC (16.76
per cent) which was at par with profenofos 40 + cypermethrin
4 EC (18.56 per cent). The next effective insecticides were
profenofos 50 EC and chlorantraniliprole 18.5 SC which were
at par with each other.

The interaction was non-significant. However, when lambda-
cyhalothrin 5 EC was sprayed at boll formation stage (As), the
locule damage was lowest.

Seed cotton yield

First picking: The results indicated that there were
significant differences in various crop stages and various
insecticides. The interaction effect was also significant.

At first picking, the highest seed cotton yield was recorded
when spraying was done at (As) boll formation stage
(5.55g/ha). However, it was at par with (A,) flower formation
stage (5.24 g/ha) and (A;) square formation stage (4.96 g/ha).
The lowest yield was noticed when insecticides were applied
at (A4) boll development stage (4.46 g/ha).

Among the insecticides, the seed cotton yield was highest in
the plots treated with lambda-cyhalothrin 5 EC (5.78 g/ha)
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which was at par with profenofos 40 + cypermethrin 4 EC
(5.47 g/ha). These were followed by profenofos 50 EC (4.95
g/ha) and chlorantraniliprole 18.5 SC (4.84 g/ha). The seed
cotton yield was significantly lowest in Azadirachtin 3000
ppm treated plots (4.22 g/ha).

The result revealed that the yield was significantly highest
when lambda cyhalothrin 5 EC was sprayed at boll formation
stage (6.04 g/ha), whereas the lowest yield was observed
when NSE was sprayed at boll development stage (3.02 g/ha).

Second picking: The data presented regarding second picking
of seed cotton in the plots treated with different insecticides at
different crop stages to manage pink bollworm on cotton
indicated that the significant differences were observed in
various crop stages and insecticides. However, the interaction
was non-significant.

Among the crop stages, the highest yield was recorded when
the spraying of insecticides was initiated at (As) boll
formation stage (4.57 g/ha). It was followed by (A4) boll
development stage (4.40 g/ha) and (Az) flower formation
stage (4.11 g/ha). The lowest seed cotton yield was noticed in
(A1) square development stage (3.89 g/ha).

In second picking, the plots sprayed with Azadirachtin 3000
ppm recorded significantly lowest yield (3.51 g/ha). The
highest yield was recorded in the plots treated with lambda-
cyhalothrin 5 EC (4.70 g/ha). It was followed by profenofos
40 + cypermethrin 4 EC (4.57 g/ha) and chlorantraniliprole
18.5 SC (4.26 g/ha).

Total seed cotton yield: The data on total seed cotton yield
indicated that the significant differences were observed in
various crop stages and insecticides. However, the interaction
was non-significant. Among the crop stages, the highest yield
was recorded when the insecticides were sprayed at (Asz) boll
formation stage (10.12 g/ha). It was followed by (A,) flower
formation stage (9.35 g/ha) and (A4) boll development stage
(8.87 g/ha). The lowest yield was registered in (A1) square
formation stage (8.84 g/ha).

Among the insecticides, the yield was significantly highest in
lambda- cyhalothrin 5 EC (10.49 g/ha). It was followed by
profenofos 40 + cypermethrin 4 EC (10.05 g/ ha),
profenofos50 EC (9.11 g/ ha) and chlorantraniliprole 18.5 SC
(9.10 qg/ha). The vyield was significantly lowest in
Azadirachtin 3000 ppm (7.74 g/ha).

The results indicated that the seed cotton yield was highest
when lambda- cyhalothrin 5 EC sprayed at boll formation
stage (11.60 g/ha), whereas the lowest yield was observed
when NSE was sprayed at boll development stage (6.66 g/ha).
The literature on effect of different insecticides at different
crop stages on pink bollworm is scanty. However, literature
on the efficacy of different insecticides against pink bollworm
is available. The present studies were discussed in accordance
with available literature. Ghure et al., (2008) [ reported that
lambda-cyhalothrin 5 EC, indoxacarb 14.5 SC, spinosad 45
SC and profenofos 50 EC were found highly effective against
cotton bollworms. Mourad et al., (1991) ™ reported that
Karate (lambda-cyhalothrin) was the most effective
pyrethroid and Fenval (fenvelarate) the least effective. Imran
et al., (2017) B! reported that polytrin C (Profenofos 40 +
Cypermethrin 4 EC) was effective on larvae of PBW in both
Bt. and non-Bt. varieties.

In the present studies, lamada-cyhalothrin 5 EC was most
effective against pink bollworm at different crop stages. It
was followed by profenofos 40 + cypermethrin 4 EC,
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profenofos 50 EC, Chlorantraniliprole 185 SC and
Azadirachtin 3000 ppm. The results are mostly in the
conformity of above research workers. The present studies
indicated that the spraying of lamada-cyhalothrin 5 EC at boll
formation stage was most effective to manage pink bollworm
on cotton.
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