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Introduction 
 

The onion seed being small in size requires 

due cares for sowing in nursery. The 

unavailability/ scanty supply of fresh seed, 

force farmers to use aged seed for sowing in 

nursery of which germination is low because 

of decline in viability. The establishment of 

seedling is an important factor in bulb 

production and largely depends on the seed 

germination and vigour. The pre-sowing seed 

treatment has been demonstrated to give 

better seedling under stress conditions like 

very high or low temperature. To overcome 

the situation, seed priming is the best option. 

It is controlled hydration process followed by 

redrying that permits all metabolic processes 

but prevent radicle protrusion. Seed priming 
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An experiment was laid out in a factorial RBD with three replications involving two lots 

i.e. fresh and one year old onion seeds and eight seed priming treatments. The seeds were 

primed with zinc (0.5 and 0.75%), magnesium (0.5 and 0.75%), calcium (0.5 and 0.75%) 

and GA3 (50 and 100ppm) for 6 hours before laboratory germination and untreated control. 

The enzyme activity for acid phosphatase and -amylase at 6hr priming of seed, 3
rd

 day to 

germination, 6
th

 day to germination, 9
th

 day to germination and 12
th

 day to germination was 

carried out in laboratory. All the treatments in fresh seed lot showed higher acid 

phosphatase activity upto 3
rd

 day of germination than old seed lot. However, old seed lot 

treatments surpassed fresh seed lot treatments on 6
th

 day analysis. Positive and non 

significant correlation up to 6 days of germination was observed in old seed lot for 

germination. In the case of fresh seed lot positive and non significant correlation was 

observed for germination. In the present investigation -amylase activity in old untreated 

seed was more (0.90) as compared to fresh untreated seed (0.34). After 6 h seed priming 

-amylase activity was more in old seed lot treatments than fresh seed lot treatments. In 

the case of old seed lot treatments -amylase activity increased upto 6
th

 day except in old 

untreated seed wherein it increased upto 9
th 

day. In the case of old seed lot positive 

significant correlation for  - amylase up to 6 days of germination was found. In fresh seed 

lot significant correlation for  -amylase was found except at 9 days to germination. 
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appears to reverse the detrimental effects of 

seed deterioration. During priming repair of 

DNA, RNA, protein, membranes and 

enzymes occurs. Oxygen is also increased, 

suggesting that respiratory activity is an 

essential component of repair. Priming 

increases enzyme activity such as α - amylase 

activity which breakdown starch stored in 

seeds to be utilized by growing embryos 

during germination. Acid phosphatase is 

believed to be important for phosphorus 

scavenging and remobilization in plants.  

 

Enzyme helps for many physiological 

processes, including regulation of phosphorus 

efficiency. - amylase plays an important role 

in hydrolyzing the endosperm starch into 

sugars, which provide the energy for the 

growth of roots and shoots (Kaneko et al., 

2002). -amylase hydrolyzes -1, 4 linkage 

of starch in a random manner playing an 

important role in starch metabolism in 

germinating seed.  

 

Materials and Methods 

 

The specific activity of α-amylase and acid 

phosphatase enzymes after priming of seed 

for 6 hours, 3 day old sprouted seed, 6 day old 

seedling, 9 day old seedling and 12 day old 

seedling was carried out in laboratory as per 

the standard methods of Biochemical 

Analysis (Thimmaiah, 2009). 

 

100 seeds in four replications from each 

treatment were kept for germination at 20
O
C 

temperature for 12 days. The seedlings were 

categorized into normal, abnormal seedlings 

and dead seeds. Accordingly germination 

percentage was computed on normal seedling. 

(Anonymous, 1985). 

 

Results and Discussion 

 

Activities of several enzymes associated with 

the germination process have been proven to 

change in response to seed priming. These 

include increases in the activities of acid 

phosphatase and esterase in lettuce (Khan et 

al., 1978), α-amylase in rice (Farooq et al., 

2006) and antioxidant enzymes in wheat 

(Afzal et al., 2006). Several enzymes are 

activated during seed germination including 

acid phosphatase implicated in the 

remobilization of phosphorus reserves 

(Biswas and Cundiff, 1991). Acid 

phosphatase is believed to be important for 

phosphorus scavenging and remobilization in 

plants, also plays important role in many 

physiological processes, including regulation 

of phosphorus efficiency. 

 

As per table. 1 and Fig 1 the acid phosphatase 

activity was found to be higher in fresh 

untreated seed (0.107) than old untreated seed 

(0.088). All the treatments in fresh seed lot 

showed higher activity upto 3
rd

 day of 

germination than old seed lot. However old 

seed lot treatments surpassed fresh seed lot 

treatments on 6
th

 day analysis. In old seed lot 

treatments the activity increased upto 9
th

 day 

except in seed priming treatment with Mg 

0.75%. In fresh seed lot treatments the 

activity increased in Zn 0.5%, Ca 0.75%, GA 

50ppm and untreated fresh seed upto 9
th

 day. 

In rest of the treatments of fresh lot, the 

activity showed increased trend upto 12
th

 day 

except in GA 100 ppm in which the activity 

was same on both days. 

 

The stimulation of phosphatases activities 

appears to maintain higher cell metabolic 

status by providing a higher rate of phosphate 

release and active transport and biosynthetic 

events in growing embryo axes (Dubey and 

Sharma, 1990). Nasri et al., (2011) showed 

that there was significant improvement in acid 

phosphatase and phytase activities in roots, 

shoots and cotyledons due to osmopriming 

treatment. These enzymes activities were 

greater in primed seeds than in non-primed 

seeds in saline conditions. 
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Table.1 Effect of seed lots and seed priming treatments on specific activity for acid phosphatase ( moles of p-nitrophenol formed 

min
-1

 mg
-1

 protein) of six hour primed seed, 3 day germinated seed, 6 day and 9 day old seedling 

 

 

Treatments  

Sp. act of 6 hr primed seeds Sp. act of 3 day germinated 

seed 

Sp. act of 6 day old seedling Sp. act of 9 day old seedling Sp. act of 12 day germinated seed 

Seed Lot Mean 

 

Seed Lot Mean 

 

Seed Lot Mean 

 

Seed Lot Mean 

 

Seed Lot Mean 

 L1 

(Old) 

L2 

(Fresh) 

L1 

(Old) 

L2 

(Fresh) 

L1 

(Old) 

L2 

(Fresh) 

L1 

(Old) 

L2 

(Fresh) 

L1 

(Old) 

L2 

(Fresh) 

T1(Zinc- 0.5%) 0.101 0.112 0.107 0.171 0.218 0.194 0.80 0.74 0.77 0.86 0.91 0.89 0.83 0.82 0.83 

T2 (Zinc - 0.75%) 0.094 0.120 0.107 0.172 0.235 0.203 0.83 0.73 0.78 0.85 0.88 0.86 0.79 0.89 0.84 

T3 (Mg- 0.5%) 0.098 0.118 0.108 0.181 0.228 0.205 0.77 0.73 0.75 0.83 0.83 0.83 0.81 0.91 0.86 

T4 (Mg-. 75%) 0.114 0.124 0.119 0.188 0.220 0.204 0.77 0.72 0.74 0.82 0.82 0.82 0.86 0.84 0.85 

T5 (Ca - 0.5%) 0.107 0.128 0.118 0.177 0.210 0.194 0.81 0.70 0.75 0.87 0.80 0.83 0.84 0.85 0.84 

T6 (Ca - 0.75%) 0.129 0.132 0.131 0.197 0.212 0.205 0.79 0.71 0.75 0.87 0.83 0.85 0.80 0.76 0.78 

T7 (GA3 -50 ppm) 0.128 0.121 0.124 0.187 0.211 0.199 0.82 0.72 0.77 0.91 0.84 0.87 0.79 0.79 0.79 

T8 (GA3 -100 

ppm) 

0.139 0.138 0.138 0.181 0.216 0.199 0.86 0.70 0.78 0.89 0.86 0.87 0.76 0.86 0.81 

T9 (Control) 0.088 0.107 0.100 0.179 0.201 0.190 0.63 0.58 0.60 0.91 0.86 0.88 0.89 0.75 0.82 

Mean 0.111 0.122 0.097 0.181 0.217 0.199 0.79 0.70 0.75 0.87 0.85 0.86 0.82 0.83 0.82 

S. E. ± Lot Treat LxT Lot Treat LxT Lot Treat LxT Lot Treat LxT Lot Treat LxT 

 0.0004 0.0008 0.0012 0.0004 0.0009 0.0013 0.0031 0.0066 0.0093 0.0041 0.0088 0.0124 0.004 0.0085 0.012 

C. D.  0.0011 0.0023 0.0032 0.0012 0.0026 0.0037 0.0089 0.0189 0.0268 0.012 0.0252 0.0357 0.0115 0.0245 0.0346 
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Table.2 Effect of seed lots and seed priming treatments on specific activity for -amylase (g of maltose released min
-1

 mg
-1

 protein) 

of 6 hr primed seed, 3 day germinated seed, 6 day and 9 day old seedling 

 

 

Treatments  

Sp. act of 6 hr primed seeds Sp. act of 3 day germinated 

seed 

Sp. act of 6 day old seedling Sp. act of 9 day old seedling Sp. act of 12 day germinated 

seed 

Seed Lot Mean 

 

Seed Lot Mean 

 

Seed Lot Mean 

 

Seed Lot Mean 

 

Seed Lot Mean 

 L1 

(Old) 

L2 

(Fresh) 

L1 

(Old) 

L2 

(Fresh) 

L1 

(Old) 

L2 

(Fresh) 

L1 

(Old) 

L2 

(Fresh) 

L1 

(Old) 

L2 

(Fresh) 

T1(Zinc- 0.5%) 1.27 1.04 1.15 7.28 5.49 6.38 9.70 7.37 8.53 9.14 8.75 8.94 2.94 3.83 3.38 

T2 (Zinc - 0.75%) 1.00 0.88 0.94 7.08 5.46 6.27 9.57 7.27 8.42 9.08 8.63 8.85 3.21 3.05 3.13 

T3 (Mg- 0.5%) 1.10 0.87 0.98 7.70 5.37 6.56 11.28 7.88 9.58 10.05 8.47 9.26 3.07 3.48 3.27 

T4 (Mg-. 75%) 1.31 1.14 1.22 7.65 5.31 6.50 10.89 7.95 9.42 9.89 8.51 9.20 3.38 3.77 3.57 

T5 (Ca - 0.5%) 1.38 1.06 1.22 7.14 5.37 6.25 10.83 8.01 9.42 9.67 8.85 9.26 3.16 4.44 3.80 

T6 (Ca - 0.75%) 1.25 1.11 1.18 7.66 5.44 6.55 10.60 7.95 9.28 9.66 9.03 9.34 3.53 4.38 3.96 

T7 (GA3 -50 ppm) 1.25 1.09 1.17 7.58 5.36 6.47 9.92 8.21 9.06 9.38 8.74 9.06 3.64 4.64 4.14 

T8 (GA3 -100 ppm) 1.21 1.04 1.13 7.85 5.39 6.62 10.37 8.11 9.24 9.06 8.52 8.79 3.89 4.42 4.15 

T9 (Control) 0.90 0.34 0.62 4.91 4.37 4.64 6.18 6.95 6.57 9.77 8.43 9.10 4.66 3.12 3.89 

Mean 1.19 0.95 1.07 7.23 5.28 6.25 9.93 7.74 8.84 9.52 8.66 9.09 3.50 3.90 3.70 

S. E. ± Lot Treat LxT Lot Treat LxT Lot Treat LxT Lot Treat LxT Lot Treat LxT 

 0.005 0.0108 0.0152 0.0267 0.0567 0.0802 0.0171 0.0364 0.0514 0.0109 0.0233 0.033 0.0109 0.023 0.0326 

C. D.  0.0145 0.0309 0.0438 0.0768 0.1629 0.2304 0.0493 0.105 0.1478 0.0316 0.067 0.0948 0.0312 0.0662 0.0934 
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Table.3 Initial and final germination (%), seedling vigour index and field emergence (%) as influenced by seed lots and seed priming 

treatments 

 

Treatments Germination (first 

count) on 6
th

 day (%) 

Final germination on 12
th

 

day (%) 

Seedling vigour index Field emergence 

Seed lot Mea

n 

Seed lot Mean Seed lot Mean Seed lot Mean 

L1 

(Old) 

L2 

(Fresh) 

L1 

(Old) 

L2 

(Fresh) 

L1 

(Old) 

L2 

(Fresh) 

L1 

(Old) 

L2 

(Fresh) 

T1 (Zinc - 0.5%) 72.67 78.67 75.67 80.33 86.67 83.50 1346.10 1357.40 1351.75 68.67 73.67 71.17 

T2 (Zinc - 0.75%) 72.33 79.67 76.00 80.33 86.00 83.17 1396.21 1301.72 1348.96 65.33 73.00 69.16 

T3 (Magnesium- 0.5%) 73.67 76.00 74.83 81.00 85.33 83.17 1335.62 1288.53 1312.07 71.67 76.00 73.83 

T4 (Magnesium- 0.75%) 74.67 79.00 76.83 80.33 86.67 83.50 1301.77 1326.45 1314.11 72.00 73.33 72.67 

T5 (Calcium - 0.5%) 71.33 75.33 73.33 80.67 86.33 83.50 1337.17 1327.05 1332.11 69.33 73.67 71.50 

T6 (Calcium - 0.75%) 70.67 77.67 74.17 81.33 85.33 83.33 1358.00 1304.03 1331.01 69.33 74.67 72.00 

T7 (GA3 -50 ppm) 73.67 78.67 76.17 81.00 85.67 83.33 1330.42 1333.89 1332.16 73.00 74.67 73.83 

T8 (GA3 -100 ppm) 70.67 78.67 74.67 81.33 85.67 83.50 1382.23 1340.04 1361.13 72.67 74.33 73.50 

T9 (Control) 63.33 76.33 69.83 77.00 84.33 80.67 1237.70 1284.00 1260.85 64.00 72.00 68.00 

Mean 71.44 77.78 74.61 80.37 85.78 83.07 1336.14 1318.12 1327.13 69.56 73.93 71.74 

S.E. Lot Treat LxT Lot Treat LxT Lot Treat LxT Lot Treat LxT 

 0.383 0.813 1.15 0.3155 0.6694 0.9466 7.301 15.488 21.903 0.629 1.334 1.886 
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Table.4 Correlation of old and fresh seed lot for acid phosphatase enzyme activity with 

germination, seedling vigour index and field emergence 

 

Sr. 

No. 

Old seed lot Fresh seed lot 

Particular Germi-

nation. 

S.V.I. Field 

emergence 

Germi-

nation 

S.V.I. Field 

emergence 

1. 6 hr. priming 0.619 - - 0.313 - - 

2. 3 Days 0.386 - - 0.692 - - 

3. 6 Days 0.758 - - 0.509 - - 

4. 9 Days -0.406 -0.578 -0.262 0.002 -0.199 -0.253 

5. 12 Days -0.947* -0.908* -0.922* 0.324 0.821 0.313 

 

Table.5 Correlation of old and fresh seed lot for -amylase enzyme activity with germination, 

seedling vigour index and field emergence 

 

Sr. 

No. 

Old seed lot Fresh seed lot 

Particular Germi-

nation 

S.V.I. Field 

emergence 

Germi-

nation 

S.V.I. Field 

emergence 

1. 6 hr. priming 0.879* - - 0.935** - - 

2. 3 Days 0.904* - - 0.868* - - 

3. 6 Days 0.888* - - 0.896* - - 

4. 9 Days -0.637 -0.663 -0.836 0.533 0.484 0.192 

5. 12 Days -0.668 -0.707 -0.524 0.915* 0.878 0.874 

 

Fig.1 Acid phosphatase enzyme activity as influenced by seed lots and seed priming treatments 
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Fig.2 α-amylase enzyme activity as influenced by seed lots and seed priming treatments 

 

 
 

Starch is the principal storage polysaccharide 

in plant cells. It is made up of about 10-20% 

of amylose and about 80-90% of amylopectin. 

-amylase is the hydrolytic enzyme which 

hydrolyze starch. -amylase hydrolyzes -1, 

4 linkage of starch in a random manner 

playing an important role in starch 

metabolism in germinating seed.  

 

-amylase activity in old untreated seed was 

more (0.90) as compared to fresh untreated 

seed (0.34). After 6 h seed priming -amylase 

activity was more in old seed lot treatments 

than fresh seed lot treatments. In the case of 

old seed lot treatments -amylase activity 

increased upto 6
th

 day except in old untreated 

seed wherein it increased upto 9
th 

day. Later 

on the activity decreased. -Amylase activity 

was greater in old seed lot treatments upto 9
th

 

day as compared to fresh seed lot treatments. 

In old seed lot treatments, seed priming 

treatments with magnesium (0.5% & 0.75%) 

and calcium (0.5% & 0.75%) recorded 

comparatively higher -amylase activity than 

other treatments (Table 2 & Fig 2). During the 

germination process, gibberellic acid is 

released from the embryo and activates some 

responsible genes of -amylase mRNA 

transcription (Taiz and Zeiger, 1998). - 

amylase plays an important role in 

hydrolyzing the endosperm starch into sugars, 

which provide the energy for the growth of 

roots and shoots (Kaneko et al., 2002). 

 

Farooq et al., (2012) showed that seed 

priming in rice improved germination and 

emergence, allometry, kernel yield, and its 

quality. The results suggest that physiological 

changes produced by osmohardening 

enhanced the starch hydrolysis and made 

more sugars available for embryo growth, 

vigourous seedling production and, later on, 

improved allometric, kernel yield and quality 

attributes. 

 

The data presented showed significantly 

better germination for seed priming with 

magnesium (0.75%) (76.83%) at first count 

on 6
th

 day followed by GA3 (50ppm) 

(76.17%). The differences in germination 

percentage of seeds appeared to be 

significantly influenced due to seed treatment 

(Table 3). The results of present study are in 

agreements with observations of Basra et 

al.(1989). 

 

In the case of final germination it was 

observed that fresh seed lot was significantly 

superior than old seed lot. The seed priming 

treatments were non significant. The 

interaction was also found non-significant. 

http://scialert.net/fulltext/?doi=rjss.2012.51.62&org=10#78868_b
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Treatment zinc (0.5%) and magnesium 

(0.75%) showed highest germination of 

86.67% while minimum germination of 

77.0% was observed in control. It was noticed 

that due to seed priming treatments, 

germination of old seed lot was improved as 

compared to old control. Priming stimulates 

many of the metabolic processes involved 

with the early phases of germination. As part 

of the germination process have been initiated 

due to priming, seedlings from primed seed 

grow faster, grow more vigourously, and 

perform better in adverse conditions (Basker 

and Hatton, 1987; Desai et al., 1997). 

 

The highest seedling vigour index of 1396.21 

was observed in zinc (0.75%) while the 

lowest seedling vigour index in control 

(1237.70). The differences for seedling vigour 

index were non significant for L1 and L2 seed 

lot, while the seed priming treatments 

significantly differed. The seedling vigour 

was highest for treatment T8 GA3 (100ppm). 

Corbineau et al., (2000) observed that 

imbibitions of tomato seeds in PEG results in 

sharp increases in adenosine triphosphatate 

(ATP), energy charge (EC) and ATP/ADP 

(adenosine diphosphatase) ratio. These remain 

higher in primed seeds even after drying than 

in unprimed seeds. Positive and non 

significant correlation up to 6 days of 

germination was observed in old seed lot for 

germination. In the case of fresh seed lot 

positive and non significant correlation was 

observed for germination. 

 

In the case of old seed lot positive significant 

correlation for  - amylase up to 6 days of 

germination was found. In fresh seed lot, 

significant correlation were observed for  -

amylase except at 9 days to germination. 
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