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INTRODUCTION 

India is a leading green gram cultivator, with 

up to 55% of the total world acreage and 45% 

of total production
1,2

.  The yield of any crop 

directly depends on its seed quality like 

viability, vigour and its structural soundness 

and are directly affected with the seed storage 

practices3
,4
. Seed storage pests have been 

considered as major quality deteriorating 

factors in a number of previous studies, 

suggesting a number of management practices 

which includes the use of chemical and bio-

chemical insecticides
5,6

. The use of chemicals 

are not only hazardous for the human 

consumption but also affect the physiology of 

seeds and thus ultimately leads to 

unrecoverable deterioration of seed quality and 

germination
7,8

. Henceforth, the present 

investigation was undertaken with the aim of 

understanding the effect of various bio and 

chemical insecticides on the storability of 

green gram seeds for a durable time period in 

addition of identification of a better bio-

insecticide in order to reduce or replace the 

present chemical insecticide, in use.   
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ABSTRACT 

The seeds of Vigna radiata var. PDM139 were treated with six bio-insecticides viz. eucalyptus oil 

(5 ml/kg seed), castor oil (5 ml /kg seed), neem leaf powder (5 and 10 g/kg seed), nemazol (2.5 

and 5 ml/kg seed), turmeric powder (5 and 10 g/kg seed), lantana leaf powder (5 and 10 g/kg 

seed) and one chemical insecticide namely deltamethrine (0.04 and 0.08 ml/kg seed), were stored 

for eight months under ambient conditions at seed warehouse. For maintaining highest 

germination, vigour and field emergence the seed treatments with deltamethrine @ 0.04 ml/kg 

was best. The nemazol @ 5 ml/kg seed may replace the use of deltamethrine, as it is not only eco-

friendly and non-hazardous but also significantly at par performance for field emergence 

(seedling length, seedling dry weight, test weight and seed volume) and stood on second place for 

germination (83.69%), seed vigour index–II (21.46) and seed density (1.06g/cc). Besides this, 

eucalyptus oil @ 5ml/kg seed may also be used for maintaining optimum germination (84.98%) 

and field emergence (77.39%). 
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MATERIAL AND METHODS 

The present investigation was carried on the 

seeds of green gram var. PDM-139 (Samrat) 

during August 2014 to April 2015 at 

CSAUA&T-Kanpur (U.P). The whole 

experiment was conducted in factorial 

completely randomized design (laboratory 

studies) and randomized block design (RBD) 

(field studies).  

The freshly harvested seeds of green gram var. 

PDM-139 (moisture content 9.7%)  were 

treated with deltamethrin (a.i. 2.8%) @ 0.04ml 

(T1) and 0.08 (T2)  and  bio-pesticides 

{nemazol (conc. 1.2%) @ 2.5ml (T3) and 5ml 

(T4); eucalyptus oil @ 5ml (T5); castor oil @ 

5ml (T6); turmeric powder @ 5g (T7) and 10g 

(T8); lantana leaf powder@ 5g (T9), and 10 g 

(T10), neem leaf powder @ 5g (T11) and 10g 

(T12) /kg seed}along with  untreated control 

(T0). for the  The observations for seed 

germination and  vigour traits were recorded 

pretreatment and at monthly interval  up to the 

April 2015 along with , the temperature (
o
C) 

and relative humidity (RH %). The seed testing 

during the experiment was done as per the 

guidelines of ISTA Rules (ISTA 2014). 

 

Table 1:  Average temperature (
0
C) and R.H. (%) during storage period 

Month 

Aug  

‘14 

Sept 

‘14 

Oct  

‘14 

Nov  

‘14 

Dec  

‘14 

Jan 

‘15 

Feb 

‘15 

Mar 

‘15 

Apr 

‘15 

O
C 28.72 26.68 23.14 19.56 13.49 12.53 17.92 23.26 29.87 

RH % 80.46 75.18 62.13 66.78 72.17 76.61 72.17 61.43 44.29 

 

 

RESULTS AND DISCUSSION 

The pesticide treatments, storage period and 

their interaction showed significant on 

differences on the seed germination and vigour 

parameters of green gram seeds during storage 

period. In general, the seed germination and 

other vigour traits except the one electric 

conductivity (EC) continuously declined 

throughout the experiment with the increase in 

storing period in  a differential rate, depending 

on the treatment and its interaction with month 

(T×M). 

Effect of months: On perusal of table 2 we 

observed that with the advance in seed storage 

period there was  gradual diminution in all 

seed quality parameters, supporting to a fact 

that natural ageing is inevitable in all the 

species as well as seeds
9,10

. With the 

advancement in storing period (i.e., 0
th
 to 8

th
 

month) the seed germination and vigour 

parameters except the electric conductivity 

(EC) which unexceptionally shows a negative 

correlation with studied parameters, wilted 

with an exponential rate. The sudden decline 

in seed germination and seed vigour were 

recorded (except EC) after first month of 

storage (August) as compare to this the 

minimum reduction in the seed quality was 

recorded in the 4
th
 (November) and 5

th
 

(December) month of storage. On correlating 

the experimental results it is observed that the 

higher temperature (28.72ºC) and relative 
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humidity (80.46%) in compare to 4
th
 

(19.56/66.78%) and 5
th
 (13.49ºC/72.17%) 

months could be the most appropriate reason 

for the sudden decline in the seed germination 

and vigour parameters in the very first month. 

Influence of month of storage was significant 

on all parameters (hard seeds, seedling length, 

dry weight of seedlings, seed vigour index-I, 

seed vigour index-II, EC value, test weight, 

seed volume and seed density). The 

diminishing in germination was highly 

correlated with the aging period. Further, table 

2 reveals the mean effect of months on all the 

studied parameters. Interestingly, the EC 

values (table 2) increased significantly with 

the deteriorating seed vigour, advocating a 

significantly negative correlation between EC 

and rest of the tested parameters.  

Effect of treatments:  Table 2 describes 

significant influence of seed treatment with 

chemical (deltamethrine) and bio insecticides 

on all tested seed quality parameters. 

Significantly higher germination, seedling 

length, dry weight of seedling, seed vigour 

index-I, seed vigour index-II, test weight, seed 

volume, seed density, field emergence and 

lowest hard seeds were recorded when seeds 

were treated with deltamethrine @ 0.08 ml/kg 

(T2). Lowest EC value (0.07 dSm
-1

) was 

recorded when seeds were treated with 

deltamethrine @0.04 ml/kg (T1) after 8 months 

of storage. These results are supported with the 

earlier studies [11, 12, 13, and 14]. Whereas, 

for germination and seedling length minimum 

percentage reduction after 8 months of storage 

was reported when seeds were treated with 

eucalyptus oil @5 ml/kg (T5) and nemazol @ 

5 ml/kg (T4), respectively. 

Among the bio-insecticides, seed 

treated with eucalyptus oil @ 5 ml/kg (T5) was 

significantly at par performance to 

deltamethrine @ 0.08ml/kg (T2) for 

germination whereas, seed treated with 

nemazol @ 5 ml/kg (T4) showed significantly 

at par performance to deltamethrine @ 0.08 

ml/kg (T2) for other seed quality parameters 

such as seedling length, seedling dry weight, 

test weight, seed volume. Significantly at par 

performance to deltamethrine @ 0.08 ml/kg 

(T2) for field emergence was also reported 

when seeds were treated with another dose of 

deltamethrine @ 0.04 ml/kg, nemazol @ 2.5 

ml/kg, nemazol @ 5 ml/kg and eucalyptus oil 

@ 5 ml/kg. Some of the bio-insecticides such 

as turmeric powder @ 5 g/kg (T7) and 10 g/kg 

(T8), neem leaf powder @ 5 g/kg (T11) also 

showed good performance regarding 

germination percentage but not performed well 

in other seed quality parameters such as 

seedling length, seed vigour index-I, seed 

vigour index-II and percent field emergence. 

Similarly, castor oil @ 5 ml/kg (T6), lantana 

leaf powder @ 5 g/kg (T9) and 10 g/kg (T10) 

were not found effective to maintain 

germination during storage of 8 months 

because they showed significantly inferior 

performance than control (T0). Likewise, seed 

vigour index – II significantly reduced than 

control (T0) when seeds were treated with 

lantana leaf powder @ 5 and 10 g/kg seed.The 

results of the study thus amply suggested that 

castor oil @ 5 ml/kg (T6), lantana leaf powder 

@ 5 and 10 g/kg should not be used for 

maintaining longevity & vigour in green gram 

seeds var. PDM-139 during storage of 8 

months because these treatments showed 

deleterious impact on germination perecentage 

and seed vigour index–II. 
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Effect of treatments × months: Effect of 

interaction was found significant for all seed 

quality parameters except test weight (Table 

2). Seed treated with deltamethrine @ 0.08 

ml/kg (T2) performed well for dry weight of 

seedling, hard seeds, seed vigour index-I, EC 

value, test weight, seed volume and seed 

density in 1
st
 and 8

th
 month of storage. In 

compare to this deltamethrine @ 0.04 ml/kg 

(T1) also exhibited at par performance to 

another dose of deltamethrine i.e. 0.08 ml/kg 

for most of the vigour parameters in similar 

months. 

After one month of storage, bio insecticide 

nemazol @ 5 ml/kg (T4), showed similar 

performance to deltamethrine @ 0.04 (T1) and 

0.08 ml/kg (T2) for seedling dry weight, EC 

value, seed volume and seed density and after 

8 months of storage seed vigour index-II, seed 

volume and seed density. Another bio 

insecticide, eucalyptus oil @ 5 ml/kg showed 

similar performance to deltamethrine @ 0.04 

(T1) and 0.08 ml/kg (T2) for maintaining 

germination after 8 months of storage.  
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Table 2: Mean Effects of Treatments and Months on the Seeds Storage 

M = Mean values over eight months        R% =Reduction over eight months in initial values    E = Filed emergence in April 2015 

tr = treatments m = months tr x m =  interaction between treatment and months 

Treatment Germination% 
Hard Seed 

% 

Seedling 

Length (cm) 

Seedling Dry 

Weight 

(mg/10 

seedlings) 

SVI-I SVI-II 

EC 

(dS/m) 

 

Test Weight 

(gm) 

Seed 

Volume 

(cc/100 

seeds) 

Seed Density 

(g/cc) 

Field 

Emergence 

(%) 

 Doses M R% M R% M R% M R% M R% M R% M R% M R% M R% M R% E R% 

Control - 80.77 15.69 1.58 87.59 18.20 15.20 0.185 23.47 1815.21 12.38 20.59 21.51 0.13 250.00 37.18 3.95 4.12 4.25 1.04 13.91 71.82 15.16 

Initial values  89.75 2.66 20.32 0.213 1965.47 23.52 0.06 37.63 4.23 1.15 84.66 

Deltamethrine 

0.04ml 85.55 8.54 1.06 87.59 19.20 11.76 0.190 17.37 1874.00 9.31 21.33 15.00 0.07 216.66 37.30 1.78 4.15 3.30 1.09 10.43 80.24 5.22 

0.08ml 85.66 8.44 0.96 100.00 19.51 9.79 0.192 16.90 1880.96 8.49 21.62 14.49 0.08 116.66 37.35 1.59 4.17 2.83 1.10 8.69 81.63 3.5 

2.5ml 83.25 10.33 1.73 75.18 19.48 7.13 0.189 19.71 1858.80 9.75 21.41 14.83 0.12 233.33 37.33 1.64 4.15 3.78 1.06 12.17 78.34 7.46 

Nemazol 5ml 83.69 9.59 1.44 87.59 19.50 7.03 0.191 19.24 1863.99 9.51 21.46 14.54 0.13 283.33 37.31 1.67 4.17 3.07 1.06 11.30 78.71 7.02 

Eucalyptus oil 5ml 84.98 7.75 1.62 62.40 19.24 8.90 0.186 20.65 1847.24 10.73 21.21 15.98 0.14 333.33 37.26 1.86 4.15 3.54 1.04 13.91 77.39 8.58 

Castor Oil 5ml 79.34 15.66 2.18 50.00 19.28 8.36 0.187 21.59 1842.14 11.05 20.98 16.75 0.15 316.66 37.21 2.12 4.13 4.01 1.03 12.17 72.45 14.42 

Turmeric 

Powder 

5g 81.49 12.67 1.44 75.18 19.29 8.16 0.188 19.24 1856.34 10.00 21.23 15.68 0.12 250.00 37.25 1.88 4.14 4.25 1.05 13.04 75.12 11.26 

10g 82.28 11.86 1.17 87.59 19.36 7.57 0.190 18.30 1861.50 9.64 21.05 18.87 0.10 233.33 37.26 1.83 4.13 4.49 1.06 12.17 75.81 10.45 

Lantana Leaf 

Powder 

5g 78.93 15.76 1.62 87.59 19.19 9.49 0.184 21.12 1840.11 10.81 19.79 22.57 0.18 400.00 37.23 2.15 4.10 5.43 1.05 14.78 73.49 13.19 

10g 79.27 15.25 1.77 62.40 19.26 7.62 0.187 19.24 1842.46 11.84 19.94 21.08 0.17 366.66 37.24 1.86 4.13 4.49 1.05 12.17 73.86 12.75 

Neem Leaf 

Powder 

5g 83.09 11.79 1.36 75.18 19.28 7.52 0.188 18.30 1861.01 10.02 21.23 15.94 0.11 233.33 37.30 1.70 4.13 4.49 1.06 11.30 76.54 9.59 

10g 83.40 10.61 1.81 62.40 19.34 7.33 0.191 17.84 1863.39 9.64 21.34 15.09 0.10 216.66 37.29 1.75 4.15 3.54 1.07 9.56 76.38 9.78 

SE(d) +/- 

tr 0.16 0.02 0.05 0.003 1.14 0.07 0.004 0.06 0.014 0.006 1.65 

m 0.13 0.01 0.04 0.002 0.90 0.06 0.003 0.05 0.006 0.004 - 

tr x m 0.47 0.05 0.15 0.008 3.32 0.21 0.012 0.17 0.023 0.016 - 

CD (5%) 

tr 0.32 0.04 0.10 0.006 2.30 0.15 0.008 0.12 0.028 0.011 3.34 

m 0.25 0.03 0.08 0.004 1.80 0.11 0.006 0.09 0.009 0.009 - 

tr x m 0.93 0.11 0.30 0.016 6.52 0.42 0.023 N.S. 0.045 0.032 - 
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CONCLUSION 

The seed quality in terms of germination 

percentage and seed vigour traits significantly 

drops with the increase in seed storage period 

except the EC value, since this value 

negatively correlates with the seed vigour 

parameters. For maintaining highest 

germination, vigour and field emergence of 

green gram seeds var.PDM-139, it is advisable 

to give seed treatment with chemical 

insecticide deltamethrine @ 0.04 ml/kg. 

However, on the basis of our experimental 

findings e use of bio-insecticide nemazol @ 5 

ml/kg seed is good alternative to deltamethrine 

as both showed significantly at par 

performance for all the studied parameters, 

when stored for eight months in packaging of 

cloth bag Beside above insecticides, 

eucalyptus oil @ 5ml/kg seed can also be used 

for maintaining germination and field 

emergence. Furthermore, we strongly 

supports, advises and encourage the use of bio-

insecticides over chemo-pesticides for the sake 

of abetment of the hazardous effects of chemo-

pesticides on both human as well as 

environment.  
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