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INTRODUCTION
Cotton is the world’s most important fibre crop and plays

a vital role in social and economical affairs of the world. Insect-
pests are among the various constraints for successful cotton
cultivation and bollworms are the most important of them.
The different bollworm include American bollworn
Hellcoverpa armigera (Hubner), spotted bollworm, Earias
vitiella (Fabricius) and pink bollworm, Pectinophora
gossypiella (Saunders) which cause considerable damage to
the crop. Dhawan et al. (1998) reported 44.5 per cent avoidable
losses due to bollworm in Punjab. The use of insecticides’
played a major role in increasing cotton productivity for the
last two decades as a best component of integrated pest
management (IPM). However, the indiscriminate use of
insecticides has led to many problems including resurgence
of sucking pest and development of resistance bollworm,
Helicoverpa armigera (Hubner) against several insecticides
(Kranti et al., 2002). Hence, there is need to explore the
possibility of usesing new molecules and decrease the
dependence on conventional insecticide. In the present
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studied, a new insecticide Emamectin Benzoate 5% WSG was
evaluated for the control of bollworm comples on cotton.

MATERIAL AND METHODS
A field experiment was conducted at the J.N. Krishi

Vishwa Vidhyalaya, Cotton Research Station, Khandwa M.P.
during 2005-06 – 2006-07 to evaluate the efficacy and
economics of six insecticides against the cotton bollworms.
The american cotton variety JK-4 was sown on 27th June and
28th June during 2005 and 2006, respectively at a spacing of
60×60 cm in the plot size 6×4.8 sqm. Normal agronomic
practices recommended for the region, were followed for
raising the crop. The experiment was laid out in Randomized
Block Design (RBD) with eleven treatments including
untreated control. The treatments were imposed three times
at 14 days interval commencing from 48th day after sowing. A
high volume hand compression Knapsack sprayer was used
for application of insecticides at their respective doses. The
sprayer was calibrated to deliver the required quantity of spray
solution per plot. Applications were done during morning in
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such a way to give uniform coverage on foliage and to avoid
drift and photo oxidation of the insecticides.

The observations were recorded on five randomly
selected tagged plants from each plot. Post treatment
observations were recorded two, five and seven days after
treatment. Pretreatment observation was recorded one day
before the spray of insecticide. The per cent damage caused
by bollworms was recorded by counting total number of
damaged and healthy intact fruiting body viz., squares. green
boll, open boll and locule per plant. Shaded fruiting bodies
were also collected from these plants and dissected to record
bollworms damage. At each picking, all the pickable bolls on
these plants were removed and dissected to examine the
bollworm damage. The observation on the population of
American bollworm, H. armigera (larva), lady bird beetle, C.
septumpuctata (adults and larva) and green lacewing, C.
cornea (stalked egg) recorded separately, on per plant bases.
The seed cotton yield was recorded at each picking and was
extrapolated to give the value of kg/ha. To evaluate the
economics of treatment, current market rates of insecticides
were obtained and the expenditure on treatment per plot was
calculated based on the doses/concentration dissolved in the
required quantity of water for the treatment. The date for each
season and the pooled data for the two seasons were
transformed as suggested by Gomez and Gomez (1984) for
statistical analysis and analysis of variance was carried out
by Randomized Block Design.

RESULTS AND DISCUSSION
The result obtained from the present investigation are

presented below :

Effect of insecticides on bollworm complex in cotton :
The pooled average data of two years 2005-06 and 2006-

07 are presented in Table 1, which clearly indicate that all the
insecticides treatments were significantly superior in
suppressing incidence of bollworm as compared to untreated
control. Significantly lowest 7.14%, 8.38% and 9.45 square
damage in 2,5 and 7 days after spraying (DAS), respectively
was found in plots treated with Emamectin benzoated 5 WSG
@ 9.8 g ai/ha followed by significantly suppressed the
incidence of bollworm by Spinosad 45 SC @ 100 g ai/ha and
Lamadacyhalothrin 5 EC @ 25 g ai/ha but were at par with
each other, however they were significantly superior from rest
of the treatement.In green boll and open boll damage,
Emamectin benzoated 5 WSG @ 9.8 g ai/ha significantly
suppressed the incidence of bollworm which was followed by
Spinosad 45 SC @ 100 g ai/ha and Lamadacyhalothrin 5 EC @
25 g ai/ha.

The observations recorded on the population of
American bollworm also showed that Emamectin benzoate @
9.8 g ai/ha was significantly superior over all the treatments

where the population of American bollworm was found to be
significantly lowest which was followed by Spinosad 45 SC
@ 100 g ai/ha and Lamadacyhalothrin 5 EC @ 25 g ai/ha,
respectively.

In all, newer insecticide of Avermectin group, Emamectin
benzoate @ 9.8 g ai/ha was found most effective. Its recorded
minimum bollworm population, minimum per cent bollworm
damage to square, bolls and locules with highest seed cotton
yield and also was found to be economical. This avermectin
derivative acts on GABA receptor affecting the diversity of
insects such as mites, lepidopterans and thrips (Ishaaya et al.,
2001). These findings confirm the results of Udikeri et al. (2004),
Gupta. et al. (2005), Mallah and Korejo (2005) who also reported
that Emamectin benzoate effectively protected the cotton crop
against bollworm of cotton. It is an analog of abamectin,
produced by fermenation of metabolites of Streptomyces
avermitilis having wide range spectrum activity against
nematodes, arthropods and mites. It is both stomach and contact
insecticides used primarily for control of caterpillars. It is
inhibiting signal transmission at neuromuscular junction. Shortly
after exposure, larva stops feeding and becomes irreversibly
paralyzed, dying 3-4 days (Patil and Rajanikanta 2004) A
Spinosyn class biorational insecticides, Spinosad 45SC @ 100
g ai/ha was found to be next affective insecticide. Toxicity of
this biorational may be attributed to its novel mode of action,
which acts primarily at the nicotinic acetylcholine receptor in
the nerve synapse (Ishaaya et al., 2001). These finding also
confirm the observations of Peterson et al. (1996) who reported
the use of Tracer (spinocid) effectivelly controlled budworms
(Heliothis virescens) and bollworm (Helicoverpa zea) in cotton
and reduced square damage, with conserved beneficial
arthropods, minimized secondary insect pests, increased spray
intervals and provided maximum yield. This biorational
insecticide acts on both acetylcholine and GABA receptors
affecting diversity of insect species (Ishaaya et al., 2001). Some
other workers Pan-Deng Ming. et al. (2000). Ahmed et al.
(2004) also recorded similar observations. Oregano
phosphates group insecticide, Lamadacyhalothrin 5 EC @ 25
g ai/ha and Oxadiazines group of insecticide, Indoxacarb 14.5
SC @ 1000 g ai/ha were also found to be significantly better
over conventional insecticides Cypermethrin and
Profenophos. These results are in accordance to the findings
of Cheema (2004) and Mallah and Korejo (2005) who also
reported that Steward 150 EC (indoxacarb; 175 m1/a) provided
excellent control against bollworm of cotton. However,
Fennimore et al. (1988) recorded that the synthetic
pyrethroid, Karate 1E (Iambda-cyhalothrin) gave effective
control of the noctuids Heliothis spp.

Impact of insecticides on the predators of cotton pest :
The pooled average data of two years 2005-06 – 2006-07

presented in Table 2 clearly reveled that the maximum population
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of Coccinelids, lady bird beetle and Chrysopids, green
lacewing recorded in untreated control plots. However among
the treatments significantly highest  population was recorded
in plot treated with Emamectin benzoate @ 8 g ai/ha followed
by Emamectin benzoate @ 9.8 g ai/ha Spinosad 45 SC @ 75 g
ai/ha and Spinosad 45 SC @ 100 g ai/ha. An, insecticide of
Avermectine class, Emamectin benzoate was found safest
against predator of cotton pest Coccinelids, Lady bird beetle
and Chrysopids, green lacewing among the tested insecticides.
It is a biological insecticide and it is highly selective nature in
comparison to other chemical insecticides. The present study
also revealed that, Spinosad was, the next safer insecticide to
natureal enemies. This is probably due to its unique property.
It is a mixture of tetracyclic-macrolide compound produced
by a soil actinomycete and has been classified as a biological
insecticide. It is highly active against Lepidoptera but is
reported to be practically nontoxic to insect natural enemies

(Cisneros et al. 2002). Similar finding have been reported by
Medina et al., 2001. Udikeri et al., 2004 Mallah and Korejo,
2005 abnd Xu-JianJun et al., 2005. The organophosphate,
Lamada cyhalothrin was found effective to resricted the
bollworm infestation and gave highest cost; benefit ratio but
was found to be highly toxic to the predators.

Seed cotton yield and economics of cotton :
The data presented in Table 3 clearly indicate that

maximum seed cotton yield was obtained from plots treated
with Emamectin benzoate @ 9.8 g ai/ha (1073.13kg/ha) followed
by Spinosad 45 SC @ 100 g ai/ha and Lamadacy halothrin 5
EC @ 25 g ai/ha. Highest percentage increase in yield over
untreated control (126.43%) and net profit (Rs. 1038737 /ha)
was also recorded in Emamectin benzoate @ 9.8 g ai/ha treated
plots. However, highest cost; benefit ratio 1:17:44 was
recorded in plot treateds ith Lamadacyhalothrin 5 EC @ 25 g

Table 2 : Effect of insecticide treatment on population of natural enemies of cotton bollworm (Pooled of two years)
Population of lady bird beetle par five plant Population of green lacewing par five plantTreatments Dose

gai/ha. PT* 2DAS** 5DAS** 7DAS** PT* 2DAS** 5DAS** 7DAS**

Emamectin benzoate 5

WSG

8 31.03

(5.61)

26.92

(5.23)

27.99

(5.34)

29.62

(5.49)

11.98

(3.52)

8.41

(2.98)

9.13

(3.09)

9.79

(3.20)

Emamectin benzoate 5

WSG

9.8 30.98

(5.61)

25.77

(5.12)

26.84

(5.23)

28.68

(5.40)

12.10

(3.55)

7.95

(2.90)

8.36

(2.97)

9.17

(3.11)

Spinosad 45 SC 75 30.84

(5.60)

25.89

(5.14)

26.96

(5.24)

27.58

(5.30)

10.99

(3.38)

7.98

(2.90)

8.49

(2.99)

9.18

(3.11)

Spinosad 45 SC 100 30.94

(5.61)

24.90

(5.04)

26.66

(5.21)

27.82

(5.32)

11.15

(3.41)

7.46

(2.81)

8.31

(2.96)

9.00

(3.08)

Lamada

Cyhalothrin 5 EC

20 29.93

(5.52)

24.75

(5.02)

25.73

(5.12)

26.82

(5.23)

11.22

(3.42)

7.17

(2.77)

8.12

(2.92)

8.38

(2.98)

Lamada

Cyhalothrin 5 EC

25 31.16

(5.63)

21.79

(4.72)

22.69

(4.81)

25.69

(5.12)

11.12

(3.41)

6.07

(2.56)

6.32

(2.61)

7.07

(2.75)

Indoxacarb 14.5 SC 75 32.15

(5.71)

24.83

(5.03)

25.99

(5.15)

27.39

(5.28)

12.06

(3.54)

7.34

(2.80)

8.33

(2.97)

9.02

(3.08)

Indoxacarb14.5 SC 100 31.30

(5.64)

23.89

(4.94)

24.85

(5.03)

26.59

(5.20)

12.22

(3.56)

7.21

(2.77)

7.50

(2.82)

8.31

(2.96)

Profenophos50EC 1000 30.27

(5.55)

24.75

(5.02)

25.91

(5.14)

26.90

(5.23)

11.12

(3.41)

7.32

(2.79)

8.28

(2.96)

8.35

(2.96)

Cypermethrine 10EC 75 32.03

(5.70)

19.92

(4.52)

20.88

(4.62)

22.48

(4.79)

12.03

(3.54)

5.10

(2.36)

5.39

(2.42)

6.08

(2.56)

Untreated control 30.32

(5.55)

31.74

(5.68)

33.63

(5.84)

31.54

(5.66)

11.02

(3.39)

11.11

(3.40)

11.30

(3.43)

10.43

(3.30)

Mean 30.99

(5.61)

25.01

(5.04)

26.19

(5.16)

27.37

(5.27)

11.54

(3.47)

7.56

(2.82)

8.14

(2.92)

8.61

(3.01)

S.Em. ± 0.08 0.09 0.08 0.07 0.11 0.14 0.14 0.12

S.Ed. ± 0.11 0.12 0.11 0.10 0.15 0.20 0.20 0.16

CD (P=0.05) NS 0.25 0.23 0.21 NS 0.42 0.40 0.33
()=Figures in parentheses are Arcsine-transformed value, DAS= Days after spraying, NS=Non–significant , *Mean based of 2 observations, ** Mean
based of  6 observations
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ai/ha, probably due its low market prize.
From the present study, it can be inferred that all the

insecticides tested were found to be significantly superior over
control, however newer insecticides of Avermectine class,
Emamectin benzoate @ 9.8 g ai/ha was found most effective in
its spray giving maximum reduction in population and registered
maximum increased in yield over control and net profit and
relatively safer against potent predator of cotton bollowrms.
However, Spinosad 45 SC @ 100 g ai/ha was found next
effective. Such compounds can be incorporated in the integrated
pest management strategy to achieve the desirecd control.
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