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Abstract 

The experiment was conducted in the central farm of Sher-e-Bangla Agricultural 

University, Sher-e-Bangla Nagar, Dhaka during the period from November 2012 to 

February 2013 and to evaluate some botanicals against chickpea pod borer, 

Helicoverpa armigera Hubner. The result revealed that amongst botanicals T3 

(Neem oil @ 3ml/L of water at 7 days interval) treatment was the most effective in 

reducing pod infestation and larvae number (42.52% and 69.85%) followed by T1 

(39.30% and 64.17%) treated plot whereas T2 treated plot showed the lowest 

(12.23% and 32.09%) performance over control. T3 (Neem oil @ 3ml/L of water at 7 

days interval) treatment also the most effective in increasing pod number, seed 

number and yield (54.23/plant, 59.69/plant and 1.13 t/ha respectively) whereas T2 

(41.48/plant, 46.74/plant and 0.85 t/ha respectively) treated plot showed least 

performance over control. In terms of grain weight (g/plant) and 1000 seed weight 

(g), Neem Seed Kernel Extract @ 100 g/L of water was the most effective 

increasing grain weight (g/plant) and 1000 seed weight (10.72g and 0.14g) followed 

by Neem oil @ 3ml/L of water (10.48g and 0.14g) treatment over control whereas 

T4 treated plot showed least (6.92g and 0.13g) performance. Though, neem seed 

kernel extract increased the highest level of grain weight and 1000 seed weight 

followed by neem oil, conversely the yield was increased by neem oil followed by 

neem seed kernel extract, those are comparatively safe for managing chickpea pod 

borer.  
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Introduction 

Chickpea, Cicer arietinum L. is generally grown under 

rain fed or residual soil moisture conditions in rabi 

season after harvest of rice during October-March in 

Bangladesh. Among the major pulses grown in 

Bangladesh chickpea ranks fifth in area and production 

but second in consumption priority. It is a popular 

pulse crop in High Barind Tract (HBT) in the north-

west of Bangladesh (within 24°20'-25°15'N, 88°15'-

88°55'E).The area sown for chickpea in Bangladesh 

has reduced from >100,000 ha during 1980s to around 

7,800 ha in recent years (FAOSTAT 2013). This 

reduction is primarily attributed to the yield instability 

caused by pod borer (Rahman et al., 2000). Generally 

more than 20 insect pests attack during various growth 

stages of chickpea plant. The gram pod borer is one of 

the important among them. The annual losses due to 

the insect pests of pulse crops accounts to 15 to 20 per 

cent or rarely 2.0 to 2.5 million tonnes in India 

(Katiyar, 1988). Gram pod borer (Helicoverpa 

armigera Hubner) is a key pest of chickpea causing 

90-95% total damage (Saxena, 1996; Sachan and kathi, 

1994). 

The pod borers inflicted great crop losses from 

seedling to maturity. But the losses reached at its peak 

when the pods appeared (Mehta and Singh, 1983; 

Deka et al., 1989). Lal (1996) reported that the seed 

yield losses due to H. armigera were 75-90% and in 

some places the losses were up to 100%. In favourable 

conditions of pod borer may cause 90-95 per cent pod 

damage (Sachan and Katti, 1994). The young 

caterpillar of pod borer skeletonizes the leaves, while 

grown up caterpillar bores into the pods and feeds on 

the seeds. The losses can be reduced by the application 

of insecticides (Sinha et al., 1983; Singh et al., 1987; 

Rakesh et al., 1996; Balasubramanian et al., 2001). 

Indiscriminant use of synthetic insecticide created 

hazardous to environment and resulted resistance to 

insecticide on insects and killing natural enemies. Last 

few years endosulfan has been proved to be effective 

insecticide against gram pod borer, but studies from 

legume research (Suganthy et al., 2002) revealed that 

endosulfan affected dwelling natural enemies severely, 

resulting 40% reduction of natural enemies. Therefore, 

to overcome this unfavourable situation less hazardous 

insecticides Deltamethrin (Decis 2.5 EC) was selected 

and emphasis has been given other alternative 

methods. Botanical products/insecticides are easily 

made and these insecticides are environmentally safe. 

Farmers are used botanical such as neem (Azadirecta 

indica) oil against gram pod borer (H. armigera). 

Chemical insecticides are generally used in pod borer 

control due to their effectiveness and easily 

availability. Recently, H. armigera is reported to have 

developed resistance to many commonly used 

insecticides (Lande, 1992). In past, the best insecticide 
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was reported to be the cypermethrin (Gohokaret al., 

1985; Singh et al.,  1987; Khan et al., 1993; Jadhav 

and Suryawanshi, 1998) and endosulfan (Chaudaryet 

al., 1980; Rizvi et al., 1986). Phokelaet al., (1990) 

observed a tendency of increased resistance to 

cypermethrin in the population of H. armigera. 

Moderate to high levels of resistance to cypermethrin 

and moderate resistance to endosulfan were recorded 

in field populations of H. armigera (Ahmad et al., 

1995). In many trails lamdacyhalothrin performed well 

to control pod borer. Farmers generally sprayed 

insecticides at full podding or pod maturing stage 

when full-grown pod borer are visible on the plant 

with boring pods. As a result, the grown up pod borers 

are not killed moreover it creates environmental 

pollution, left residual toxicants, kill natural enemy, 

cause resurgence, upset etc. Botanicals degrade rapidly 

from sunlight, air, and proper moisture, which 

generally makes them less toxic to the environment, 

but may also require them to be applied more often, 

applied correctly, and with more precise timing. It also 

acts as antifeedent to insect pests and often cause 

immediate paralysis or cessation of feeding, but they 

may not cause the insect’s death for hours or days. 

Most botanicals have low to moderate toxicity to 

mammals, yet they are still poisons and pose a hazard 

to humans or to the environment. Most botanicals are 

not toxic to plants, except insecticidal soaps. Botanical 

plant products are less expensive, readily available, 

environmentally safe and less hazardous in comparison 

to chemical insecticides (Sexanaet al., 1980). The 

main advantages of botanicals are that they are easily 

produced and used by farmers in small scale industries. 

Materials and Methods 

The experiment was conducted considering five 

treatments and laid out in a Randomized Complete 

Block Design (RCBD). The treatments were T1 (Neem 

Seed Kernel Extract @ 100 g/L of water); T2 (Garlic 

extract @ 100gm/L of water); T3 (Neem oil @ 3ml/L 

of water); T4 (Chilli extract @ 10 g/L of water) and T5 

(untreated control). Each treatment was allocated 

randomly in four replications. Chickpea variety BARI 

Chola-5 was used as a test genotype. The unit plot size 

was 2 m ×2.5 m having 1 m space between the blocks 

and 0.75 m between the plots. Each plot contains two 

rows having 60 cm distance between the row and that 

between plants was 30 cm. The rate of germination 

was found more than 90%. The seeds were treated 

with Vitavax
®
 200 at the rate of 2 g per kg seed to 

protect seedlings against foot and root rot diseases. 

Harvesting was done when 90% of the seed became 

dark brown in color. The matured crops were 

harvested and tied than the pods were then dried in 

bright sunshine. Analysis of data was done by the use 

of Statistix 10 and comparison between means by use 

of Duncan’s Multiple Range Test (DMRT)  

The data recorded on different parameters were 

calculated using the following formula:      

                                       

% pod infestation = 100
pod of no. Total  

pod infested of No. 
  

100
MVTP

MVUTP-MVTP

controlover  decreaseor  increase of %





 

Note: MVTP=Mean value of treated plot and MVUTP= Mean value 

of untreated plot 

Results and Discussion 

Effects on pod infestation: The result presented in the 

table 1. Chickpea pod borer infestation started after 

flowering. So botanicals are sprayed at 90, 97 and 104 

DAS. The lowest percent pod infestation was recorded 

in T1 (1.74) treatment which is statistically similar to 

T3 (1.95) treatment and highest (2.45) infestation was 

recorded in control plot T5 treatment at 90 DAS.  

Table 1. Percent pod infestation throughout the growing period of chickpea 

Treatment % Pod infestation % decrease over 

control 90 DAS
*
 97 DAS 104 DAS Pool data 

T1 1.74c 1.49 c 1.44 b 1.56b 39.30 

T2 2.23ab 2.25 ab 2.37a 2.26a 12.23 

T3 1.95bc 1.31 c 1.17b 1.48b 42.52 

T4 2.27ab 2.04 b 2.37a 2.23a 13.47 

T5 (Control) 2.45 a 2.67 a 2.62a 2.57a - 

LSD(0.05) 0.33 0.48 0.63 0.53 - 

CV (%) 10.10 15.95 20.64 11.72 - 

* DAS= Days after sowing. In a column, means followed by the same letter(s) are not significantly different at 5% level of probability by 
Duncan’s Multiple Range Test (DMRT). 
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Again, the lowest (1.31) infestation was recorded in 

T3treatment followed by T1 (1.49) treatment has no 

significant difference and the highest (2.66) infestation 

was recorded in T5 untreated control plot at 97 DAS. 

Similar results found at 104 DAS and pool data .The 

highest (42.52%) percent reduction of pod infestation 

was recorded in T3 treated plots followed by T1 

(39.30%), T4 (13.47%) and T2 (12.23%) treated plots, 

respectively during cropping season. 

From the above findings it was revealed that neem oil 

@ 3ml/L of water at 7 days intervals performed as the 

best treatment (42.52%) in decreasing pod infestation 

during the management of chickpea pod borer 

followed by Neem Seed Kernel Extract @ 100 g/L of 

water at 7 days intervals (33.24%). As a result, the 

trend of results in terms of decreasing the percent pod 

infestation is T3>T1>T4>T2. 

From the table 2 in case of incidence of larvae, the 

lowest (1.25) incidence of larvae was recorded in T3 

treated plot followed by T1 (1.50) treatment has no 

significant difference. On the other hand, the highest 

(4.00) incidence of larvae was recorded in T5 control 

plot followed by T4 (2.75) and T2 (3.00) treatments has 

statistically significant difference at 90 DAS. Similar 

result was found in 97 DAS, 104 DAS and pool data. 

But the highest incidence of larvae results, all data are 

similar except 104 DAS data. Both T1 and T5 

treatments showed highest incidence of larvae. The  

highest (69.85%) percent reduction of incidence of 

larvae on pods was recorded in T3 treated plots 

followed by T1 (64.17%), T4 (32.09%) and T2 

(32.09%) treated plots, respectively during pod 

development stage of chickpea. From the above 

findings it was revealed that neem oil @ 3ml/L of 

water at 7 days intervals performed as the best 

treatment (69.85%) in decreasing pod infestation 

during the management of chickpea pod borer 

followed by Neem Seed Kernel Extract @ 100 g/L of 

water at 7 days intervals (64.17%). The trend of results 

in terms of decreasing the percent incidence of larvae 

is T3>T1>T4 and T2. 

From the table 3, it was observed that the comparative 

effectiveness of various treatments on number of bore 

per ten infested pod has been evaluated. The data 

indicated that the lowest (11.00) bore number was 

obtained in T1 treated plot followed by T2 (12.25), T3 

(14.25) and T4 (13.25) treated plots, respectively 

having significant difference among them the 

treatments. On the other hand, the highest (15.75) bore 

number was obtained in T5untreated control plot which 

has significant difference among all treatment at 90 

DAS. Similar results were found at 97 DAS, 104 DAS 

and pool data. The highest (29.68%) reduction of 

number of bore per ten infested pod was recorded in T1 

treated plots followed by T2 (22.91%), T3 (21.36%) 

and T4 (16.15%) treated plots, respectively during pod 

developing period of chickpea.  

Table 2. Incidence of larvae on pods throughout the pod development stage of Chickpea 

Treatment Incidence of larvae 

(No./10 infested pod) 

% decrease over 

control 

90 DAS
*
 97 DAS 104 DAS Pool data 

T1 1.50c 1.50c 4.50a 1.58c 64.17 

T2 3.00b 3.25 b 2.75b 3.00b 32.09 

T3 1.25c 1.50c 1.25c 1.33c 69.85 

T4 2.75b 3.50 b 2.75b 3.00b 32.09 

T5 (Control) 4.00a 4.75 a 4.50a 4.42a - 

LSD(0.05) 0.83 0.83 0.74 0.41 - 

CV (%) 21.60 18.62 18.58 10.10 - 

Table 3. Incidence of bore on pods throughout the pod developing period of chickpea 

Treatment No. of bore per ten infested pod % decrease over 

control 90 DAS
*
 97 DAS 104 DAS Pool data 

T1 11.00d 11.25 c 11.50b 11.25c 29.68 

T2 12.25cd 12.25bc 12.50b 12.33bc 22.91 

T3 12.75c 13.00bc 12.00b 12.58bc 21.36 

T4 14.25b 13.25 b 12.75b 13.41b 16.15 

T5 (Control) 15.75a 15.50a 16.75a 16.00a - 

LSD(0.05) 1.42 1.79 2.373 1.41 - 

CV (%) 6.98 8.93 11.76 6.97 - 

* DAS= Days after sowing. In a column, means followed by the same letter(s) are not significantly different at 5% level of probability by 

Duncan’s Multiple Range Test (DMRT). 
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From the above findings it was revealed that Neem 

Seed Kernel Extract @ 100 g/L of water at 7 days 

intervals performed as the best treatment (29.68%) in 

decreasing number of bore per ten infested pod 

followed by Garlic Extract @ 100 g/L of water at 7 

days intervals (22.91%). The trend of results in terms 

of decreasing the percent incidence of larvae is 

T1>T2>T3>T4. 

Effects on yield attributes: Yield attributing data 

shown in table 4. In terms of number of pod per plant 

the highest (54.23/plant) was recorded in T3 treatment 

followed by T1(52.61/plant) treatment has no 

significance difference and the lowest number of pod 

per plant was recorded in T5 control plot followed by 

T2 treatment has no significant difference. In terms of 

number of seeds per plant, Grain weight (g/plant), 

1000 seed weight (g) and Yield(tha
-1

), the highest 

results was found in both T3 (59.69/plant, 10.48g, 

0.14g and 1.13 tha
-1 

respectively) and T1 (57.93/plant, 

10.72g, 0.14g and 1.03 tha
-1

 respectively) treatments 

has significantly different among all the treatments and 

the lowest results was found in T5 (37.64/plant, 

41.67/plant, 6.30g,  0.12g and 0.74 tha
-1

) control plot. 

From the above findings it was stated that Neem oil @ 

3ml/L of water at 7 days intervals performed as the  

 

best treatment of increasing the number of Pod/Plant, 

number of seeds/plant and Yield (tha
-1

) but Grain 

weight (g/plant) and 1000 seed weight (g) was 

increased under Neem Seed Kernel Extract @ 100 g/L 

of water at 7 days intervals treatment.  

Correlations 

Correlation study was done to establish a relationship 

between grain weight and % pod infestation. From the 

correlation it was found that significant correlation 

existed between the characters (Figure 1).  

A negative linear relationship was observed between 

grain weight per plant and % pod infestation. This 

suggests that pod borer population was depend on 

grain per plant and more than 62% (R
2
=0.62) of 

variation in the pod borer population can be explained 

by the variation of grain weight. So, it indicates that 

the pod borer infestation increase with the decreased 

grain weight per plant. 

Figure 2 shows a negative linear relationship was 

observed between yield (tha
-1

) and % pod infestation. 

This suggests that yield was depend on pod borer 

population and more than 39.80% (R
2
=0.398) of 

variation in yield can be explained by the variation of 

pod borer population. So, it indicates that the yield 

increase with the decreased pod borer infestation.  

Table 4. Yield attributing data under different treatment 

Treatment No of Pod/Plant No. of seeds/plant Grain weight 

(g/plant) 

1000 seed weight 

(g) 

Yield 

(tha
-1

) 

T1 52.608a 57.935a 10.718a 0.1385a 1.0265a 

T2 41.480bc 46.735b 7.385b 0.1253b 0.8510b 

T3 54.233a 59.695a 10.485a 0.1375a 1.1275a 

T4 44.030b 48.192b 6.918b 0.1265b 0.8580b 

T5 (Control) 37.640c 41.668b 6.303b 0.1168c 0.7485b 

LSD(0.05) 6.2014 7.4221 1.7760 0.0058 0.1192 

CV (%) 8.75 9.47 13.79 2.93 8.39 
In a column, means followed by the same letter(s) are not significantly different at 5% level of probability by Duncan’s Multiple Range Test 
(DMRT). 

 

Figure 1. Relationship between grain weight per plant and percent pod infestation 

y = -0.0937x + 2.75 
R² = 0.62 
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Figure 2. Relationship between yield (t/ha) and percent pod infestation 

 

Figure 3. Relationship between thousand seed weight and percent pod infestation 

Figure- 03 shows the relationship between thousand 

grain weight and % pod infestation. From the 

study it was revealed that significant correlation 

existed between the characters the regression 

equation y = 0.654x + 1.91 gave a good fit to 

the data and value of the co-efficient of 

determination (R
2 =

 -0.02). From this it can be 

concluded that the thousand grain weight per 

plant was decreased with the increase of number 

of infestation. 

CONCLUSION 

The following conclusions are drawn from 

experiments conducted under the study: 

 Based on the above findings of the study it can 

be concluded that recommended dose of Neem 

oil (3ml/L) was found on the effective treatment 

for the management of Chickpea pod borer 

(Helicoverpa armigera Hubner). 

 Neem oil (3ml/L) also increased number of 

Pod/Plant, number of seeds/plant and Yield. 

 Grain weight (g/plant) and 1000 seed weight (g) 

was increased in recommended dose of Neem 

Seed Kernel Extract @ 100 g/L. 
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