INTERNATIONAL JOURNAL OF PLANT PROTECTION | VOLUME 7 | ISSUE 1 | APRIL, 2014 | 132-136
e ISSN-0976-6855 | www.researchjournal.co.in | Open Access

RESEARCH ARTICLE |JPP

Studies on management of Helicoverpa armigera (Hub.) in
chickpea (Cicer arietinum L.)

B O.M. CHOUDHARY?, R. ANWALA?* AND M.M. SHARMA!

Department of Entomology, College of Agriculture, BIKANER (RAJASTHAN) INDIA
2Department of Soil Science and Agriculture Chemistry, College of Agriculture, BIKANER (RAJASTHAN) INDIA

ARITCLE INFO ABSTRACT
Received : 14.12.2013 Investigationson management of H. armigera (Hub.) on chickpeawere conducted at Experimental
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] found most effective in crop protection. Endosulfan (0.07%), acephate (0.05%), cartap
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Management, Chickpea, Helicoverpa reducing pod borer population. Azadirchtin (0.15% and NSK E (5.0%) wereleast effective. The
armgera minimum pod damage (4.72%) was recorded treatment lambda cyhalothrin followed by

profenophos treatment (4.98%). The maximum pod damage of 11.73 per cent was in NSKE
treatment, while it was 26.03 per cent in control. The maximum yield was obtained in the
treatment of lambda cyhalothrin (15.37 q hat), while minimum yield with NSKE (12.35 q hat)
treatment. The yield in untreated control was 10.27 g ha™.
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INTRODUCTION supplement to the diet of the predominately vegetarian human
population, besidesit contributesto the national income. Itis
also considered to have medicinal valuefor blood purification
and is beneficial for diabetic patients. Amongst the several
as thr()”ugh(_)ut the world, chickpea is consi‘(‘jered as “king of ggnritgajstntisma;‘)foerc;tégg tz;ycl)ﬁlg ,tlhnse\(/:;rpi)gsutz \;vr:arseecrte%c;gs?lszi?
pulses”. It is also known as Bengal gram, “Chana” or gram, chickpea, the gram pod borer, Helicover pa armigera (Hubner)

origi nated from South W&_stern Asa _It isa Rabi SESON CTOP 5 the most biotic constraint (Srivastavaand Srivastava, 1990).
cultivated throughout India. The main gram growing states H. armigera is widely distributed species occurring in the

32?{' aggaPradgﬂF\; Uﬁ: Plradesh, Raj as;h;g Bil’;1ar, Haryanz middleeast Asia, India, Australiaand Africa. It assumed major
arashtra and Punjab. It occupies 7.28 m ha area an pest status across number of crops because of its high
productionis5.77 mHhontonn%annuallyv_wth theprodu_ctl\_/lty fecundity, migratory behaviour, high adaptation to various
.Of 79.2 kghat (Anonymo_us 2004). The maorgromng districts i matic conditions and devel opment of resistance to arange
i]r;IRa;astr;g_arJe Kota,;:gan&m(?gar, ChlBtt_(I)(rgarh, (A:\Lwar, -gi)l?k' of insecticides. Although it attacks chickpea throughout the

(;;u;/_'ar, . alp::r, A aivio 02385 ! C?wr']elz urd, 'at: crop growth, the damage caused during the flowering and
and Hanumangar .( nonymouss, 0)' ICkpea 1S a ric pod formation stages result in substantial yield loss.
source of nutrientsi.e. protein (17-21%), carbohydrate (61- Helicoverpa (Heliothis) armigera commonly called as gram

6_3%) _and fat (4'_5%) i It also contqj ns calcium, iron, niaci_n, pod borer, tomato fruit borer, cotton boll worm or American
vitamin B and vitamin C. It provides the valuable protein

Chickpeaor gram (Cicer arietinumL.) isone of the most
important pulse crops grown in the world. Although al the
pulses occupy a unique position in Indian agriculture as well
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bollworm, is a typical polyphagous pest of sporadic nature,
damaging more than 150 plant species, among which are the
important crops like pulses, vegetables, cereals, oilseeds,
cotton and wild plants (Jayraj, 1982). Chickpea is the most
preferred host of H. armigera, which suffers losses to the
tune of 25t0 75 per cent (Tripathi and Sharma, 1984).

MATERIAL ANDMETHODS

The experiment was laid out in a Randomized Block
Design with 10 varieties/genotypes including RSG-44 with
threereplications. The plot size was kept 2 x 3 m? and row to
row and plant to plant distance was maintained as 30 cm and
10 cm. The crop was sown in third week of October, 2005.
Population of H. armigera (Hub.) was recorded at weekly
intervals on chickpea crop during morning hours between
8.00 A.M. to 10.00 A.M. without disturbing the pest. The
observations on theincidence of H. armigera (Hub.) infesting
chickpea were recorded on five randomly selected tagged
plants in each plot by counting the larval population. The
varieties/genotypes were allowed to have anatural infestation.
The observations of larval population of the gram pod borer
were recorded soon after the appearance of the pod borer.
Weekly observationswere recorded till harvesting of the crop.
Observation of grain yield was also recorded at harvest.

RESULTS AND DISCUSS ON

The findings of the present study as well as relevant
discussion have been presented under following heads :

Effect of insecticidal treatments on reduction of larval
population:

An experiment with an aim to test bioefficacy of nine
insecticides against gram pod borer, effect on pod damage

and grain yield in chickpea was carried out at Experimental
Farm, College of Agriculture, Bikaner during Rabi season 2005-
06. Ten treatments using five chemical insecticides and four
biopesticides with an untreated control were tested on
chickpeavariety RSG-44. Two sprays of each treatment were
given as described in materials and methods. The pod borer
larval population was recorded one day prior to treatment
application (pre-spraying) and after 1, 3, 7 and 15 days of
spraying. Theresults have been presented in Table 1, 2 and 3.

First insecticidal application (first spray) :
After appearance of the pest, first spray was given.

Larval population prior to application of insecticides:

The mean data of larval population of H. armigera one
day prior to treatment (pre spraying) are presented in Table 1,
which revealed that it ranged from 1.33to 1.67 larvae per five
plants. Therewas non-significant difference observedinlarval
population among all the treatments.

Larval population one day after the application of insecticides:

The data presented in Table 1 it reveal that al the
insecticidal treatmentsat one day interval proved significantly
superior over control in reducing the pod borer population.
One day after the treatments of profenophos (0.05%) and
lambda cyhal othrin (0.005%) brought 87.83 and 84.72 per cent
larval reduction, respectively. Both were statistically at par to
each other. These treatments proved significantly better over
rest of the treatments in reducing the larval population of H.
armigera. The next effective treatments were endosulfan
(0.07%) and acephate (0.05%) which resulted in 78.31 and
75.33 per cent larval population reduction, respectively and
were observed at par to each other in their efficacy. The
treatment of cartap hydrochloride (0.05%) was found

Table1: Comparative bioefficacy of insecticides against gram pod borer, H. armigera (Hub.) in chickpea during Rabi-2005-06 (first spray)

Trestments Conc. (%/LE") Pret‘r)ecz)itm;?g Inarval Per (;e|l1|t3 r:dsuction inlarval pop;l gti:)g* m days after ;pgiyss

1. Endosulfan 0.07 147 78.31%* (62.45) 83.73 (66.22) 78.07 (62.12)
2. Acephate 0.05 1.60 75.33 (60.25) 82.18 (65.09) 76.77 (61.27)
3. Lambdacyclothrin 0.005 167 84.72 (67.04) 88.84 (70.50) 84.48 (66.91)
4. Cartap hydrochloride 0.05 147 60.51 (51.08) 71.96 (58.10) 78.26 (62.21)
5. Profenophos 0.05 1.60 87.83(69.62) 85.84 (67.95) 82.59 (65.36)
6.  Azadirachtin 0.15 1.34 18.79 (25.69) 29.28 (32.76) 39.47 (38.92)
7. NSKE 5.0 1.33 16.21 (23.72) 21.76 (27.81) 32.75 (34.90)
8. NPV 350 1.40 21.43 (27.56) 30.56 (33.56) 53.31 (46.90)
9. Bt 0.03 1.34 18.25 (25.28) 29.19 (32.63) 51.97 (46.13)
10. Control - 153 0.00 0.00 0.00
SEm+ NS 1.16 1.27 1.29
C.D. (P=0.05) 35 38 3.87

* Average of three replications, NS = Non-significant
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significantly superior over thetreatmentsof NPV (350 LE/ha),
azadirachtin (0.15%), Bt (0.03%) and NSKE (5.0%). The
treatment of NSKE was observed |east effective in reducing
only 16.21 per cent of larvae. However, NSK E was observed
significantly inferior among all the treatments except Bt The
order of effectiveness, one day after insecticidal spray were
found to be profenophos (0.05%) > lambda cyhalothrin
(0.005%) > endosulfan (0.07%) > acephate (0.05%) > cartap
hydrochloride (0.05%) >NPV (350 LE/ha) > azadirachtin (0.15%)
> Bt (0.03%) > NSKE solution (5.0%).

Larval populationthreedaysafter theapplication of insecticides:

The figures of larval population presented in Table 1
reveal that all insecticidal treatmentswere significantly superior
over the untreated control. The most effective insecticide was
lambda cyhal othrin followed by profenophos which resulted
in88.84 and 85.84 per cent reduction of pod borer, respectively.
Both the treatmentswere at par. Thetreatments of endosulfan,
acephate, cartap hydrochloride, NPV, azadirachtin and Bt
registered larval reductionin between 83.73 per cent t0 29.19
per cent. The minimum reduction was observed in the
treatment of NSK E (21.76%) which was significantly inferior
among all the treatments. The order of effectiveness of
insecticides, third day after insecticidal spray was found to
be lambda cyhalothrin (0.005%) > profenophos (0.05%) >
endosulfan (0.07%) > acephate (0.05%) > cartap hydrochloride
(0.05%) >NPV (350 LE/ha) > Bt (0.03%) > azadirachtin (0.15%)
> NSKE solution (5.0%).

Larval population reduction seven days after insecticidal
application :

At seven days interval also, the treatment of lambda
cyhalothrin (84.48%) was found most effective followed by
profenophos (82.59%) (Table 1). Both the treatments were
comparable to each other. The treatment of cartap

hydrochloride, endosulfan, acephate provided 78.26, 78.07 and
76.77 per cent larval reduction, respectively and ranked in
next best group of insecticides. All these treatments were
found at par. The treatments of NSKE proved least effective
(32.75%). The azadirachtin, Bt and NPV proved significantly
superior to NSKE with a reduction per cent population as
39.47, 51.97 and 53.31. The order of effectiveness of these
treatments, seven days after the application was observed to
be lambda cyhalothrin (0.005%) > profenophos (0.05%) >
cartap hydrochloride (0.05%) >endosulfan (0.07%) > acephate
(0.05%) > NPV (350 LE/ha) > Bt (0.03%) > azadirachtin (0.15%)
> NSKE solution (5.0%).

Second spray :
All the treatments were better than control. The second
spray was given after fortnight of the first spray.

Larval population prior to application of insecticides:

The pre-treatment number of larvae of gram pod borer H.
armigera was recorded one day prior to second spray. It
ranged from 1.00 to 1.80 per five plants. The mean gram pod
borer population exhibited non-significant difference among
al thetreatments (Table 2).

Larval population one day after the insecticidal spray :

The data presented in Table 2 indicate that all the
insecticides proved significantly better in reducing the larval
population at one day interval than control. However,
significant difference existed among the treatments. The
treatment of lambda cyhalothrin proved most effective
followed by profenophos and endosulfan. The treatment of
lambda cyhalothrin, profenophos and endosulfan were
comparable to each other and resulted in 84.22, 82.36 and
80.27 per cent larval reduction one day after application of
insecticides. The treatment of acephate, cartap hydrochloride

Treatments Conc. (%/LE") Pre-treatment larval populati on P celn[t)fcéuctlon mn Iarvgl gipsulan o days7athirSspray
Endosulfan 0.07 1.27 80.27 (63.63)* * 85.72 (67.81) 82.50 (65.64)
Acephate 0.05 1.47 77.22 (61.59) 83.76 (63.33) 79.58 (63.16)
Lambda cyhalothrin 0.005 1.33 84.82 (67.09) 92.53 (74.25) 86.97 (68.98)
Cartap hydrochlori de 0.05 1.13 63.31 (52.74) 73.26 (58.87) 78.98 (62.71)
Profenophos 0.05 1.40 82.36 (65.17) 87.03 (68.90) 88.19 (69.92)
Azadirachtin 0.15 1.00 18.47 (25.41) 33.49 (35.28) 4512 (42.20)
NSKE 5.0 1.07 18.15 (25.19) 32.73 (34.87) 4364 (41.34)
NPV 3501 1.20 27.21 (31.43) 34.78 (36.13) 58.46 (49.87)
Bt 0.03 1.06 22.76 (28.42) 33.71 (35.47) 56.2448.59)
Control 1.80 0.00 0.00 0.00
SE. + NS 1.24 149 153
C.D.(P=0.05) 3.72 448 459

* Average of three replications, NS = Non-significant, ** Figuresin parenthesis are angularly transformed values
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and NPV recorded 27.21to 77.22 per cent larval reduction. All
thesetreatmentswere significantly different inreducing larval
population. The treatment of NSKE (18.15%) proved least
effectivefollowed by azadirachtin (18.47%) and Bt (22.76%).
The treatment of NSKE solution, azadirachtin and Bt were at
par and significantly superior than control. The order of
effectiveness of these treatments one day after the spray was
found to be lambda cyhalothrin (0.005%) > profenophos
(0.05%) > endosulfan (0.07%) > acephate (0.05%) > cartap
hydrochloride (0.05%) > NPV (350 LE/ha) > Bt (0.03%) >
azadirachtin (0.15%) > NSKE solution (5.0%).

Population of pod borer three days after application of
insecticides :

Three day after application of insecticidal treatments,
it was observed that the effectiveness of insecticides in
reducing the larval population wasin sametrends (Table 2).
The maximum larval reduction was recorded in lambda
cyhalothrin (92.33%) which wasfound significantly superior
over rest of the treatments. The next effective treatments
were profenophos, endosulfan and acephate which provided
87.03, 85.72 and 83.76 per cent larval reduction, respectively
in third days after insecticidal sprays. These were at par to
each other. The treatments of cartap hydrochloride provided
73.26 per cent larval reduction and ranged as less effective
insecticide. However, significant difference existed among
all treatment. Thetreatments of NPV (34.78), Bt (33.71), NSKE
(32.73) and azadirachtin (33.49) per cent reduction proved
least effective, and were significantly at par. The treatments
in decreasing order of efficacy were lambda cyhalothrin
(0.005%) > profenophos (0.05%) > endosulfan (0.07%) >
acephate (0.05%) > cartap hydrochloride (0.05%) > NPV (350
LE) > Bt (0.03%) > azadirachtin (0.15%) > NSKE solution
(5.0%).

Larval population of gram pod borer seven days after spray
of treatment :

At seven daysinterval, the treatment of profenphos was
found most effective followed by lambda cyhalothrin and
endosulfan (Table 2). However, former two treatments were
comparabl e to each other and registered 88.19 and 86.97 per
cent larval reduction, respectively seven days after insecticidal
spray. Similarly later two treatments were also at par to each
other. The treatments of acephate and cartap hydrochloride
existed in next best group of treatments by providing 79.58
and 78.98 per cent larval reduction. The treatments of NPV
(58.46%) and Bt (56.24%) existed in less effective group of
insecticides. Thetreatments of NSKE and azadirachtin proved
least effective insecticides by providing 43.64 and 45.12 per
cent larval reduction and were comparable to each other.
However, both these treatments were observed significantly
better than control. The order of theseinsecticides after seven
days was found to be profenophos (0.05%) >lambda
cyhalothrin (0.005%) > endosulfan (0.07%) > acephate (0.05%)
> cartap hydrochloride (0.05%) > NPV (350 LE/ha) > Bt (0.03%)
> azadirachtin (0.15%) > NSKE solution (5.0%).

Over al efficacy of insecticidal application :

On the basis of two spray given in the year 2005-06
against gram pod borer, H. armigera revealed that the
treatment of lambda cyhal othrin followed by profenophoswas
found most effective. The treatments of endosulphan,
acephate and cartap hydrochloride ranked in middle order of
efficacy in reducing the gram pod borer population. The
treatment of NSKE, followed by azadirachtin, Bt and NPV were
found least effective in the present investigation.

Effect of insecticides on pod damage :
The data presented in Table 3 reveal that all the

conc. (%/LE") Pod damage (%) Yield (gha”) Per cent yield increase over control

Endosulfan 0.07 6.65 (14.95** 14.70* 43.13
Acephate 0.05 7.29 (15.66) 14.50 41.18
Lambda cyhalothrin 0.005 472 (1247) 15.37 49.66
Cartap hydrochlori de 0.05 853 (16.98) 13.93 35.64
Profenophos 0.05 498 (12.89) 15.10 47.03
Azadirachtin 0.15 11.20 (19.54) 12.83 24.93
NSKE 5.0 11.73 (20.03) 12.35 20.25
NPV 350" 10.14 (1854) 13.33 29.80
Bt 0.03 10.72 (19.10) 13.00 26.58
Contrd 26.03 (30.67) 10.27

SE. 047 0.197

CD.(P=0.05) 140 0.58

* Average of three replications, ** Figures in parenthes s areangularly transformed values
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insecticides proved significantly better in lowering the pod
damage in comparison to control. The treatment of lambda
cyhalothrin recorded lowest pod damage (4.72%) followed by
profenophos (4.98%). However, both the treatments were
comparabl e to each other and significantly superior to rest of
the treatments. The treatment of endosulfan and acephate
registered 6.65 and 7.29 per cent pod damage, respectively
and both the treatments were superior to rest of the treatments
except lambda cyhalothrin and profenophos.

The treatment of cartap hydrochloride ranked next to
acephate and registered 8.53 per cent pod damage which was
significantly superior to NPV, Bt, azadirachtinand NSKE. The
treatments of NSKE and azadirachtinrecorded 11.73 and 11.20
per cent pod damage, respectively being at par to each other.
However, thesetreatmentswere significantly better inlowering
the pod damage in comparison to control (26.03%).The order
of effectiveness of insecticides for crop protection on the
basis of pod damage of chickpea was lambda cyhalothrin
(0.005%) > profenophos (0.05%) > endosulfan (0.07%) >
acephate (0.05%) > cartap hydrochloride (0.05%) > NPV (350
LE/ha) > Bt (0.03%) > azadirachtin (0.15%) > NSKE solution
(5.0%).

Effect of insecticidal treatments on yield of chickpea :

Itisevident from Table 3 that all the insecticides brought
higher yield of chickpeaas compare to control (10.27 g hat).
The maximum yield was obtained in the treatment of lambda
cyhalothrin (15.37 g ha?) followed by profenophos (15.10 q
hal). However, both the treatments were at par and emerged
as highly effective in increasing the yield. The next effective
insecticides which increased the yield were endosulfan
(0.07%) and acephate (0.05%) which resulted in 14.70 and
14.50 g ha! yield in the present investigation. The cartap
hydrochloride (0.05%), NPV (350 LE) and Bt (0.03%) brought
grainyieldin between 13.00t0 13.93 g ha™.

The minimum grain yield was obtained in the treatment
of NSKE (12.35 g ha?) followed by azadirachtin (12.83 g ha?).
Both the treatments were at par and significantly superior to
untreated control which registered 10.27 q ha? grain yield.
The order of effectiveness of insecticides for crop protection
on the basis of grain yield waslambda cyhal othrin (0.005%) >
profenophos (0.05%) > endosulfan (0.07%) > acephate (0.05%)
> cartap hydrochloride (0.05%) > NPV (350 LE) > Bt (0.03%) >
azadirachtin (0.15%) > NSKE solution (5.0%)> control.

The treatment of NPV was found most effective among

th

the bio-pesticides in the present findings but does not
corroborate with the findings of Odak et al. (1982), Ali et al.
(1993), and Kulat et al. (1999) who reported NPV as less
effective against gram pod borer as compared to Bt
Azadirachtin was found as less effective as reported by
Sharma (1998) al so.
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