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 ABSTRACT  
Pulses are the cheap and best source of protein. Pulses are third important group of crop in Indian agriculture after 
cereals and oilseed. Various constraints are responsible for deterioration of chickpea seed quality during storage, among 
them bruchid (Callosobruchus chinensis) infestation play an important role, which is managed by using botanicals  seed 
protectants. Use of protectants as seed treatment is rapid and effective method for destroying life of insects during seed 
storage. In view of this facts bio-efficacy ( infestation, and weight loss) of eight se ed protectants (Neem leaf powder @ 
(5g kg -1), Nimbecidine @ (5 ml kg-1 ), Karanj oil @ (5 ml kg-1), Custard apple leaf powder @ (5g kg -1), Castor oil @ (5ml  
kg -1), Eucalyptus oil @ (5ml kg -1),  Gorakhmundi @ (5g kg -1) and Deltamethrin  2.8 EC @ (0.04 ml kg -1 ) was studied . 
Among tested seed protectants besides chemicals, Nimbecidine @ 5 ml kg-1 seed followed by karanj oil@ 5 ml kg-1 seed  
botanicals were most effective  in respect to less  insect infestation  per cent and percent weight loss upto 6 month of  
storage periods. 
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INTRODUCTION 
Chickpea (Cicer arietnum L.), is not only a rich source of proteins, carbohydrate and other essential 
constituents of human diet  but also improve soil health by fixing nitrogen in soil through symbiotic 
nitrogen fixation process. According to an estimate, 60 per cent of whole production that produced is 
destroyed by insect pests in which storage insect-pest play an important role. The insect causing damage 
in storage are pulse beetle (Callosobruchus chinensis), Khapra beetle (Trogoderma granarium ) and lesser 
grain borer ( Rhizopertha dominica ). Among these, the pulse beetle is most important damaging insect 
which cause infestation to pulse both in field as well as in ambient storage. This pest was first of all 
described in china in the year 1758 where the beetle gets its species name (Thembhare, 2007). Pulse 
beetle is primary pest of stored pulses. Adult is harmless, having   short life span. Only grub causes 
damage to stored pulses. The grubs cause damage by eating out the entire internal content of the grain, 
leaving only the shell behind. The losses caused by this pest to the pulses have been estimated to the tune 
of 40 to 50 per cent in storage (Mathur and Upadhyay, 2014). The bruchids are most degraded stored 
grain pest, causing nearly 10-90 per cent loss of in pulses (Rathore and Sharma, 2002). 
 
MATERIALS AND METHODS 
Effect of botanicals on chickpea seed infestation (damage) by C. chanensis: 
From each sample of each replication hundred seed will be randomly selected carefully to short out 
healthy and unhealthy seed with the help of magnifying lens (10x). The observation will be recorded at 90 
and 180 days after treatment. The data thus obtained will be used for computing per cent damage seed by 
using above formula.

 
100 x 

samplein  seed ofnumber  Total
samplein  seed bored of No.

seed) (bored damage seedcent Per   
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Determination of percentage weight loss of seed: 
To calculate the per cent weight loss of seed, 100 seed will be taken. From each replication of different 
treatment and carefully examined with the help of magnifying lens (10x) to separated out the bored seed. 
The observations were recorded at the end of experiment (180 days). The data thus obtained will be used 
for computing weight loss per cent by using above formula (Dawae, 2008) 

100 x 
samplein   seed of weight Total

 sample of seed damage ofWeight 
seedin  losst cent weighPer 

 
 
RESULT AND DISCUSSION 
The results (Table-1, Fig.1&Table-2, Fig.2) showed variation in seed infestation and seed weight loss in 
chickpea up to experimental storage periods. All the Seed protectants at 3 and 6 month were given 
significantly superior results over control in respect to both seed infestation and seed weight loss. 
The insect damaged was ranged from 0.33to 3.33 per cent at 3 month and 1.67 to 6.00 per cent at 6 
month of ambient storage. 
At 3 months of storage period the minimum seed infestation 0.33% was observed in Deltamethrin 2.8 EC 
@ 0.04 ml kg -1 followed by Nimbecidine @ 5 ml kg-1 with 0.67 per cent and Karanj oil @ 5 ml kg-1 with 1.0 
per cent damage. 
At 6 months of storage period the minimum seed infestation 1.67 per cent was observed in Deltamethrin 
2.8 EC @ 0.04 ml kg -1, followed by Nimbecidine @ 5 ml kg-1with2.33 per cent and Karanj oil @ 5 ml kg-1  
with 3.33 per cent damage. All treatment was significantly superior then the untreated control that have 
maximum insect damage (9.0%) at 6 month of storage period. Insect infestation percent was increased in 
all the treatments with period increased in storage and nature of protectants. 
These results were also supported by Singal and Bhanot (2007) in greengram, Mishra et al. (2008), Lal 
and Raj (2012) in pigeonpea, and Mendali and Raddy(2014) in pigeonpea.  
The result showed that all the seed protectants showed better performance in respect to per cent weight 
loss with significant level over control at different storage periods. 
At 3 month of storage, the weight loss due to feeding of seed was ranged 9.33-2.67 per cent.The minimum 
weight loss observed  in Deltamethrin 2.8 EC @ 0.04 ml  kg -1 2.67 per cent followed by Nimbecidine @ 5 
ml kg-1 with 4.333 per cent, Neem leaf powder @ 5g kg -1 with 4.76 per cent, Karanj oil @ 5 ml  kg-1 with  
6.33 per cent and Custard apple leaf powder  @ 5g kg -1 with 7.76 per cent. The weight in control was 
higher in compare to treatment and was 10.75 per cent . 
At 6 month of storage, the weight loss was ranged 14.8-6.33 per cent.The minimum weight loss was in 
Deltamethrin  2.8 EC @ 0.04 ml kg -1 6.33 per cent followed by Nimbecidine @ 5 ml kg-1 with 9.51 per 
cent, Neem leaf powder @ 5g kg -1 with 9.76 per cent, and Karanj oil @ 5 ml kg-1 with  10.15 per cent. The 
weight in control was 18.8 per cent significantly higher than all control. 
Similar findings have been reportd by several workers, Tripathi et al. (2006), pandey et al. (2013) in 
pigeonpea, Gawade et al. (2009) in cowpea, Tabu et al. in chickpea.  
 
Table 1: Effect of treatment (Seed protectants) on insect infestation by pulse beetle in chickpea at 

different storage period 
 
Treatment 

Seed protectant 
(Insecticide/Botanical) 

Dose 
(kg - 1 Seed) 

Mean Percent Infestation 

Storage Month After Treatment 

3 6 
T1 Neem  leaf  powder 5 g 1.33(6.53) 3.33(10.49) 
T2 Nimbecidine 5 ml 0.67 (3.82) 2.33(8.74) 
T3 Karanj oil 5 ml 1(5.73) 3.33(10.49) 
T4 Custard apple leaves powder 5g 1.67(7.33) 3.66(11.01) 
T5 Castor oil 5ml 2.67(9.35) 5.33(13.33) 
T6 Eucalyptus oil 5ml 3.33(10.94) 6.00(14.14) 
T7 Gorakhmundi 5g 3(9.97) 5.00(12.87) 
T8 Deltamethrin  (2.8EC ) 0.04ml 0.33(1.92) 1.67(7.33) 
T9 Control Untreated 5(12.87) 9.00(17.43) 

S.E  
 1.044 0.615 

C.D. (5%)  3.17 1.84 

         Initial infestation 0.33 
The figures given in parenthesis are Angular Transformed values 
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Table 2: Effect of treatment (Seed Protectants) on seed weight loss (%) in chickpea at different 
storage period. 
 
Treatment 

Seed protectant 
(Insecticide/Botanical) 

Dose 
(kg-1 
Seed) 

Mean Seed weight loss (%) at different storage 
period 

3 Month 6 Month 
T1 Neem  leaf  powder 5 g 4.76(12.59) 9.76(18.17) 
T2 Nimbecidine 5 ml 4.33(11.99) 9.51(1796) 

T3 Karanj oil 5 ml 6.33(14.57) 10.15( 18.57) 
T4 Custard apple leaves 

powder 
5g 

7.76(16.17) 13.0(21.10) 

T5 Castor oil 5ml 8.33(16.75) 13.8  (21.80) 
T6 Eucalyptus oil 5ml 9.33(17.78) 14.8(22.64) 
T7 Gorakhmundi 5g 8.67(17.10) 13.5(21.56) 
T8 Deltamethrin  (2.8EC ) 0.04ml 2.67((9.37) 6.33(14.57) 
T9 Control Untreated 10.75(18.93) 18.8(25.71) 

S.E  
 0.341 0.314 

C.D. (5%)  1.021 0.94 

The figures given in parenthesis are Angular transformed value. 
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