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Abstract—Proso millet is an important minor millet grown in India. 
Maintenance of germination and vigour at higher level during 
storage is very essential. Botanicals were found to be safe and 
suitable for long term seed storages. So, the study was conducted to 
investigate the influence of botanicals on Proso millet seed storage. 
The seeds obtained from field experiment were cleaned and graded 
using BSS 12×12 sieve and dried to moisture content of twelve per 
cent was used for storage studies. The graded seeds were treated with 
botanicals viz., Vitex negundo, Lippia nodiflora, Lantana camara, 
Clerodendron inerme and Azadirachta indica and stored in both 
cloth bag and polypropylene bag containers for a period of twelve 
months. The seed quality parameters (germination, seedling length, 
vigour index, dry matter production, moisture content) and 
biochemical parameters of seed leachate (protein content, EC, sugar, 
amino acid, dehydrogenase activity) were evaluated at bimonthly 
intervals. Among the different botanicals, seeds treated with 
Azadirachta indica and stored in polypropylene bag performed better 
in all seed quality and biochemical parameters. 

1. INTRODUCTION 

Minor millets are claimed to be the future foods for better 
health and nutrition security. Millets are important cereals 
which play a significant role in the food and nutritional 
security of developing countries in the semi-arid tropics of 
Asia, Africa. Thrust to grow millets is given due to their 
nutritional superiority as compared to the major cereals. Proso 
millet is important minor millet grown in India. The present 
study mainly focussed to identify the effect of storage 
potential in proso millet. Seed ageing is known to cause 
appreciable changes in viability, producing large number of 
changes in qualitative and quantitative characters and can be 
used on large scale with simple equipment for inducing 
variability [1]. Accelerated aging is an excellent predictor of 
seed storability. Natural ageing of seeds will also help in 
proper planning of storage or sowing.    

2. MATERIALS AND METHODS  

The field and laboratory experiments were conducted at Tamil 
Nadu Agricultural University, Tamil Nadu, India. The  seeds 
of proso millet cv. CO (PV) 5 obtained from field experiment 
were cleaned and graded using BSS 12×12 sieve and dried to 

moisture content of twelve per cent and used for storage 
studies. The graded seeds of proso millet treated with leaf 
powders of Vitex negundo (T2), Lippia nodiflora (T3), Lantana 
camara (T4), Clerodendron inerme (T5), Azadirachta indica 
(T6) at the concentration of 100g/kg of seed and Control (T1) 
under aerated condition at room temperature (26 ± 10C). The 
treated seeds were dried under shade and then stored in cloth 
bag (C1) and poly propylene bag (C2) for twelve months under 
ambient conditions. The stored seeds were evaluated at 
bimonthly intervals for assessing the following seed quality 
and biochemical parameters. The tests were conducted by 
adopting the following methods Germination test [2], Seedling 
vigour index [3], Seed moisture content [4], Electrical 
conductivity [5], Dehydrogenase activity [6], Leachate amino 
acid [7], Leachate sugars [8], Protein content [9] and the data 
obtained were analysed using methods described by [10]. 

3. RESULTS   

3.1. Germination (%) 

In general there was a decline in the germination percentage 
with increa  se in storage periods. Among the treatments, 
seeds treated with neem leaf powder (T6) recorded higher 
germination (91 %) and control (T1) seeds had minimum 
germination (85 %). Between containers, seed stored in 
polypropylene bags maintained the germination of 89 per cent 
when compared to the seed stored in cloth bag (88 %). (Table 
1)   

3.2. Dry matter production (g seedlings-10) 

The dry matter production was higher in polypropylene bag 
(0.048 g seedlings-10) than cloth bag (0.046 g seedlings-10) 
irrespective of containers and periods of storage. The dry 
matter production was more in neem leaf powder treated seeds 
(0.053 g seedlings-10) followed by notchi leaf powder (0.051 g 
seedlings-10). The control recorded minimum dry weight 
(0.040 g seedlings-10). The reduction in dry matter production 
over the period of storage was minimal. Within the periods the 
dry matter production reduced from 0 to 12 months of storage 
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irrespective of containers and seed treatments (0.056 to 0.037 
g seedlings-10). (Table 2) 

3.3. Vigour index 

Among the seed treatments neem leaf powder treated seeds 
recorded the maximum vigour index (2168), which was 
followed by notchi leaf powder (2095). However, the 
minimum vigour index was observed with control (1791). 
Among the containers polypropylene bags showed maximum 
vigour index (2022) of followed by cloth bag (1937). The 
vigour index of (2494) was recorded at the time of storage was 
found to decreased to (1479) at 12 months of storage. (Table 
3) 

3.4. Seed moisture content (%) 

Among the seed treatments neem leaf powder treated seeds 
recorded the minimum moisture content (12.6 %) followed by 
notchi and lippia leaf powder (12.7 %). The higher moisture 
content was observed with control (13.2 %). Between 
containers, seeds stored in polypropylene bags showed 
minimum increase in moisture content (12.8 %) when 
compared to seeds stored in cloth bag (12.9 %). As the storage 
period increased from 0 to 12 months, the moisture content 
also increased from 12.4 to 13.3 %. (Figure 1)   

3.5. Electrical conductivity (dSm-1) 

Electrical conductivity was significantly influenced by 
botanical seed treatments, containers, periods of storage and 
their interactions. Among the treatments, neem leaf powder 
recorded the lowest electrical conductivity (0.106 dSm-1) 
compared to other treatments. Between the containers, seeds 
stored in polypropylene bags maintained the electrical 
conductivity at lower level (0.133 dSm-1) than cloth bag 
(0.139 dSm-1). As the storage period advanced from 0 to 12 
months, the electrical conductivity also increased linearly 
from 0.094 to 0.175 dSm-1. (Table 4) 

3.6. Dehydrogenase activity (OD) 

Data on dehydrogenase activity showed significant due to 
botanical seed treatments, containers, periods of storage. 
Between the containers, seed stored in polypropylene bag 
maintained higher dehydrogenase activity (0.041) than cloth 
bag (0.040). Dehydrogenase activity declined from 0.054 to 
0.027 as the storage period increased from 0 to 12 months. 
Among the seed treatments notchi leaf powder treated seeds 
maintained higher dehydrogenase activity (0.048), which was 
followed by neem leaf powder (0.045). However, the lower 

dehydrogenase activity (0.033) was observed with control. 
(Table 5) 

3.7. Leachate amino acid (μg g-1) 

The leachate amino acids had an escalating trend at all periods 
of storage. The rate of increase was more in control (0.033 μg 
g-1) as compared to neem leaf powder treatment which was 
recorded lower values (0.018 μg g-1). Polypropylene bag was 
very effective (0.025 μg g-1) compared to cloth bag (0.026 μg 
g-1). After 12 months of  storage the leachate amino acids was 
less in neem leaf powder treated seeds which stored better in 
polypropylene bag (0.023 μg g-1) compared to control (0.053 
μg g-1). (Table 6) 

3.8. Leachate sugars (μg g-1) 

Leachate sugars had an increasing trend at periods of storage. 
Between the treatments, neem leaf powder treated seeds 
recorded the lowest leachate sugar content (0.092 μg g-1) when 
compared to other treatments. Among the containers, seeds 
stored in polypropylene bags maintained lower level leachate 
sugar (0.100 μg g-1) than cloth bag (0.101 μg g-1). As the 
storage period increased from initial to 12 months, the 
leachate sugar content also increased from 0.086 to 0.114 μg 
g-1 irrespective of the containers and seed treatments. (Table 7) 

3.9. Protein content (%) 

Significant differences were observed in protein content due to 
botanical seed treatments, containers, periods of storage and 
their interactions. Among the seed treatments neem leaf 
powder treated seeds recorded the maximum protein content 
(12.20 %) followed by lippia leaf powder treated seeds (11.90 
%). However the minimum protein content was observed in 
control (10.70 %). As the storage period increased from 0 to 
12 months, the protein content declined from 12.54 to 10.39 % 
irrespective of containers and seed treatments. Among the 
containers polypropylene bags showed maximum protein 
content of 11.49 % followed by cloth bag 11.40 %. (Figure 2) 

4. DISCUSSION  

Seed storage is an essential segment of seed industry. As the 
seed is hygroscopic in nature, seed quality deterioration during 
storage is mainly attributed to periods of storage, chemical 
composition, seed moisture content, seed treatment and 
storage containers [11]. Maintenance of germination and 
vigour at higher level during storage period is most important, 
in carryover of seed to next generation.  
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