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ABSTRACT

In 2009, seed priming by soaking seed in water was conducted to extend rice seed storability in
three rice cultivars; Chainat 1(CNT1), Prachinburi 2 (PCR 2) and Lebnokpatani(LNP) at Prachin Buri Rice
Research Center and Nakhon Si Thammarat Rice Research Center. Seed aged 2, 4 and 6 months after
harvesting, which were sun dried after harvest immediately, 1 days after harvest and 2 days after harvest,
were soaked in water for 5 durations (0, 3, 6, 9 and 12 hour) at room temperature. After soaking, seeds were
sun dried to 12% moisture content and stored in a warehouse. All treatments were sampled every month for
germination test until less than 80% germination. The results revealed that seed storability extending
depended on rice variety, seed age and seed drying. Primed seed for 3 and 6 hour of seed aged 6 months
can extend seed storability longer than unprimed seed from 1-4 months.

Keywords: seed priming, seed hydration-dehydration, storage, germination, rice
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Table 1 The analysis of variance (ANOV) for germination (%) of rice seed aged 2, 4 and 6 months which were primed by soaking in water for 0, 3, 6, 9 and 12

hour at Prachin Buri Rice Research Center(PCR) and Nakhon Si Thammarat Rice Research Center (NSR) in 2009.

Statistic significant (P)

CNT1 PCR2 Lebnok
PCR NSR
Source of variation
Aged Aged Aged Aged Aged Aged Aged Aged Aged Aged Aged Aged
2 4 6 2 4 6 2 4 6 2 4 6

month month month month month month month month month month month month

Seed drying (D) * ns ns * * *x ns ns ns * ns ns
Soaking duration(S) ns o * % ns ok * ok ok x *x *ok
Storage tlme (M) *% *% *% *% *% *% *% *% *% *% *% *%
DxS ns ** * ns ns ** * ns ns * * ns
DxM ns * *x * ns * *x ns *k *x *x ns
SxM *k ok *k *k ok ok *k *k ok *k *k ok
DxSxM ns * * ns ns * > ns ns * * ns

ns: not significant different * significant different at the 0.05 level of probability ** significant different at the 0.01 level of probability
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Table 2 Effect of seed drying (day after harvest) and soaking duration on rice seed storability cv. Chainat 1

aged 2, 4 and 6 months during storage at Prachin Buri Rice Research warehouse in 2009.

Seed Drying Soaking % Germination after harvest (month)

(day) (hour)

Aged 2 months

0 0 9a 95a 95a 97a 96a 91a 60a -
3 9a 96a 97a 96a 96a 95a 64a -
6 93a 97a 98a 97a 96a 94a 55ab -
9 96a 97a 98a 97a 94a 90a 39bc -
12 94a 98a 96a 97a 95a 91a 28c -
1 0 87a 95a 96a 96a 95a 93a 86a -
3 9a 97a 94a 96a 95a 93a 79ab -
6 92a 95a 97a 95a 94a 93a 68b -
9 92a 95a 96a 96a 92a 83a 15¢ -
12 93a 95a 96a 96a 92a 78a 12c -
2 0 84a 96a 95a 95a 91a 93a 65ab -
3 88a 96a 96a 96a 94a 91ab 78a -
6 90a 94a 81a 97a 95a 89ab 57b -
9 90a 97a 96a 97a 95a 88ab 30c -
12 90a 97a 95a 97a 93a 77b 27¢ -
CV(a)= 4.50 CV(b)= 3.55 CV(c) = 3.64
Aged 4 months
0 0 - 9a 96a 97a 92a 85ab 30b -
3 - 97a 96a 96a 95a 95a 76a -
6 - 97a 97a 98a 95a 91ab 33b -
9 - 96a 96a 96a 95a 80b 5c -
12 - 96a 97a 95a 90a 35¢ 5c -
1 0 - 95a 96a 95a 93a 92a 77a -
3 - 96a 95a 96a 94a 92a 78a -
6 - 95a 96a 96a 93a 87ab 55b -
9 - 96a 96a 95a 92a 77b 18c -
12 - 96a 97a 94a 88a 43c 7c -
2 0 - 95a 92a 96a 92a 87a 50b -
3 - 95a 97a 97a 94a 90a 81a -
6 - 95a 96a 94a 95a 86a 49b -
9 - 96a 97a 94a 93a 61b 18c -
12 - 95a 97a 92a 90a 20c 5d -

CV(a) = 945 CV(b)= 7.12 CV(c) = 7.22
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Table 2 (Continued) Effect of seed drying (day after harvest) and soaking duration on rice seed storability cv.
Chainat1 aged 2, 4 and 6 months during storage at Prachin Buri Rice Research

warehouse in 2009.

Seed Priming % Germination after harvest (month)
Drying(day) (hour) 3 A 5 5 . 8 9 10
Aged 6 month
0 0 - - - 96a 96a 92a 46b 28c
3 - - - 95a 97a 96a 91a 85a
6 - - - 96a 96a 96a 87a 62ab
9 - - - 97a 95a 95a 78a 41bc
12 - - - 97a 96a 94a 88a 68ab
1 0 - - - 96a 93a 94a 87a 56b
3 - - - 95a 94a 94a 92a 90*a
6 - - - 96a 96a 93a 92a 84a
9 - - - 95a 96a 96a 91a 74ab
12 - - - 97a 95a 95a 88a 57b
2 0 - - - 94ab 91ab 91ab 53c 7c
3 - - - 95ab 95ab 96a 90ab 86a
6 - - - 96a 96a 94ab 90a 83ab
9 - - - 94ab 94ab 95ab 88ab 62b
12 - - - 75b 76b 76b 66bc 18c
CV(a) = 9.05 CV(b)= 15.7 CV(c)=10.7

In a column under each D, means followed by a common letter are not significantly different at the 5% level by

DMRT.
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Table 3 Effect of seed drying (day after harvest) and soaking duration on storability of rice cv. Chainat1 aged

2,4 and 6 months during storage at Nakhon Si Thammarat Rice Research warehouse in 2009.

Seed Drying Priming % Germination after harvest (month)
(day) (hour)
3 4 5 6 7 8 9* 10*
Aged 2 months
0 0 97a 99a 96a 96a 94a 86b - -
3 97a 99a 97a 94ab 91a 90ab - -
6 97a 99a 97a 97a 95a 93a - -
9 97a 99a 97a 96a 94a 88ab - -
12 97a 99a 97a 89b 89a 66¢C - -
1 0 98a 96a 97a 97a 90ab 92a - -
3 97a 99a 97a 97a 95a 93a - -
6 97a 99a 97a 95a 96a 94a - -
9 96a 97a 97a 97a 86b 82b - -
12 96a 98a 97a 96a 90ab 73b - -
2 0 96a 99%ab 96a 94a 82bc 85a - -
3 997a 99ab 97a 96a 92a 88a - -
6 97a 99ab 97a 95a 94a 91a - -
9 96a 100a 97a 94a 89ab 74b - -
12 96a 98b 95a 96a 77c 63c - -
CV(@a)= 212 CV(b)= 5.04 CV(c) =4.99
Aged 4 months
0 0 - 98a 93a 93a 93a 81ab 79 84
3 - 98a 96a 92a 95a 87ab 80 71
6 - 99a 97a 93a 93a 64c - -
9 - 99a 94a 94a 95a 79b 83 69
12 - 98a 95a 95a 93a 88a 72 -
1 0 - 99a 96a 95a 96a 88ab 89 83
3 - 99a 97a 95a 96a 82bc 91 73
6 - 99a 97a 96a 96a 75¢C - -
9 - 99a 97a 96a 96a 92a 82 84
12 - 99a 96a 95a 94a 92a 77 -
2 0 - 98a 92a 93a 91a 81a 47 -
3 - 99a 95a 92a 93a 84a 86 71
6 - 99a 9a 95a 93a 81a 35 -
9 - 99a 9a 93a 95a 86a 84 66
12 - 98a 94a 96a 93a 80a 68 -
CV(a)= 3.07 CV(b) = 5.20 CV(c) = 4.56
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Table 3 (Continued) Effect of seed drying (day after harvest) and soaking duration on rice seed storability cv.
Chainat1 aged 2, 4 and 6 months during storage at Nakhon Si Thammarat Rice Research

warehouse in 2009.

Seed Priming %Germination after harvest (month)
Drying(day) (hour) 3 A 5 6 , . . »
Aged 6 month
0 0 - - - 98a 91a 76b -
3 - - - 99a 90a 91a 88 94
6 - - - 99a 93a 90a 86 90
9 - - - 98a 93a 85a 86 64
12 - - - 99a 92a 91a 83 40
1 0 - - - 97a 93a 85b 67 -
3 - - - 98a 93a 92ab 65 -
6 - - - 99a 93a 91ab 91 88
9 - - - 99a 93a 92a 83 83
12 - - - 98a 93a 90ab 87 73
2 0 - - - 99a 86a 60c - -
3 - - - 99a 89a 81b 82 85
6 - - - 99a 90a 88a 80 85
9 - - - 99a 89a 88a 82 73
12 - - - 99a 90a 85ab 85 -
CV(a) = 2.61 CV(b) = 4.53 CV(c) = 4.28

In a column under each D, means followed by a common letter were not significantly different at the 5% level
by DMRT

In a column under each D, means without letter could not do a statistical analysis due to incomplete data
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Table 4 Effect of seed drying (day after harvest) and soaking duration on rice seed storability cv. Prachinburi 2

aged 2, 4 and 6 months during storage at Prachin Buri Rice Research Center warehouse in 2009.

Seed Priming %Germination after harvest (month)
Drying(day) (hour) ) 3 A c 6 ; 8 o
Aged 2 months
0 0 95a 97a 94a 95a 86a 90 88 -
3 96a 96a 97a 95a 80a 71 - -
6 96a 97a 95a 93a 83a 54 - -
9 97a 97a 95a 87a 44b - - -
12 97a 97a 96a 93a 20c - - -
1 0 97a 96a 96a 9a 92a 85 89 -
3 97a 97a 93a 94a 84a 51 - -
6 96a 97a 97a 95a 80ab 47 - -
9 90a 96a 97a 92a 67b - - -
12 88a 96a 95a 92a 42¢ - - -
2 0 96a 9a 95a 95a 90a 87 - -
3 95a 9a 93a 93a 83a 90 - -
6 93a 96a 96a 90a 85a 51 - -
9 89a 96a 94a 86a 30b - - -
12 90a 95a 95a 92a 35b - - -
CV(a) = 5.47 CV(b)= 5.13 CV(c) =2.32
Aged 4 months
0 0 - - 96a 95a 91a 90b 85a 53
3 - - 96a 97a 92a 93ab 90a 68
6 - - 97a 95a 95a 92ab 92a 84
9 - - 95a 97a 94a 95a 90a 65
12 - - 95a 96a 93a 85b 60b -
1 0 - - 97a 96a 94a 91ab 91a 76
3 - - 96a 97a 92a 92a 94a 82
6 - - 95a 97a 90a 88ab 93a 76
9 - - 96a 95a 91a 93a 91a 62
12 - - 96a 96a 93a 83b 60b -
2 0 - - 95a 96a 89b 89a 87a 55
3 - - 96a 94a 94a 91a 89a 72
6 - - 94a 97a 92ab 94a 83a 56
9 - - 95a 96a 9a 9a 89a 62
12 - - 95a 96a 91ab 79b 51b -
CV(a)= 7.39 CV(b) = 6.48 CV(c) = 4.57
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Table 4 (Continued) Effect of seed drying (day after harvest) and soaking duration on rice seed storability cv.
Prachinburi2 aged 2, 4 and 6 months during storage at Prachin Buri Rice Research

Center warehouse in 2009.

Seed Priming %Germination after harvest (month)
Drying(day)st (hour) 3 A 5 . , . .
Aged 6 months
0 0 - - - - 95a 92a 88ab 56c¢
3 - - - - 94a 93a 91a 82a
6 - - - - 93a 94a 92a 81a
9 - - - - 95a 93a 90ab 72b
12 - - - - 95a 92a 85b 59c¢
1 0 - - - - 95a 89a 92a 74b
3 - - - - 92a 87a 91a 88a
6 - - - - 93a 9a 93a 86a
9 - - - - 94a 91a 90ab 74b
12 - - - - 95a 90a 85a 56¢
2 0 - - - - 94a 91a 87bc 66C
3 - - - - 9a 92a 92ab 85a
6 - - - - 95a 92a 90b 75b
9 - - - - 93a 93a 94a 74b
12 - - - - 94a 91a 83c 60c
CV(a)= 4.24 CV(b) = 4.23 CV(c) = 4.06

In a column under each D, means followed by a common letter are not significantly different at the 5% level by

DMRT.

In a column under each D, means without letter could not do a statistical analysis due to incomplete data.
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Table 5 Effect of seed drying (day after harvest) and soaking duration on rice seed storability cv. Lebnokpatani

aged 2, 4 and 6 months during storage at Nakhon Si Thammarat Rice Research warehouse in 2009.

Seed Priming %Germination after harvest (month)
Drying(day) (hour) ) 3 . 5 5 ; 8 °
Aged 2 months
0 0 99a 99a 99a 99a 98a 97ab 96a 96
3 100a 98a 99a 99a 99a 98a 97a 95
6 100a 99a 97a 99a 97a 97ab 96a 92
9 100a 97a 98a 97ab 97a 96ab 90b 78
12 97b 96a 97a 96b 97a 94ab 80c 66
1 0 100a 98a 98a 98a 98a 98a 98a 94
3 98ab 98a 99a 99a 98a 97a 98a 97
6 98b 98a 99a 99a 98a 97a 94b 92
9 99ab 97a 98a 98a 98a 97a 96ab 91
12 93c 91b 90b 91b 93b 95a 84c 64
2 0 99a 99a 99a 100a 98ab 98a 99a 95
3 100a 98abc 99a 99a 98a 97a 95b 97
6 96bc 98ab 97b 94b 97bc 97a 86¢c 83
9 93c 94c 92c 93b 95bc 97a 84c 56
12 98b 95bc 96bc 96b 93c 95a 72d -
CV(a) = 3.31 CV(b)= 2.64 CV(c) = 2.58
Aged 4 months
0 0 - - 98b 99a 98a 97bc 97a 88
3 - - 99ab 99a 99a 99ab 96a 85
6 - - 99ab 99a 99a 96bc 88b 54
9 - - 100a 99a 98a 99a 98a 86
12 - - 99ab 98a 97a 94c 74c -
1 0 - - 99ab 99ab 98a 97a 98a 96
3 - - 100a 100a 99a 98a 97a 91
6 - - 98b 98b 99a 97a 94b 78
9 - - 98b 98b 98a 97a 97a 96
12 - - 98ab 98ab 97a 96a 87c 76
2 0 - - 99ab 99a 99a 98a 98a 96
3 - - 100ab 99a 98ab 99a 96a 83
6 - - 98b 98a 98ab 97ab 91b 59
9 - - 100a 99a 99ab 98a 97a 89
12 - - 99ab -
CV(a) = 2.7 CV(b) = 2.32 CV(c) =2.13
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Table 5 (Continued) Effect of seed drying (day after harvest) and soaking duration on rice seed storability cv.
Lebnokpatani aged 2, 4 and 6 months during storage at Nakhon Si Thammarat

Rice Research warehouse in 2009.

Seed Priming %Germination after harvest (month)
Drying(day) (hour) ) 3 . 5 5 ; 8 °
Aged 6 month
0 0 - - - - 99a 97a 96a 95a
3 - - - - 99a 96a 98a 97a
6 - - - - 99a 97a 98a 96a
9 - - - - 98a 99a 97a 99a
12 - - - - 98a 97a 98a 96a
1 0 - - - - 97a 97a 96a 95a
3 - - - - 98a 98a 97a 97a
6 - - - - 99a 97a 97a 97a
9 - - - - 99a 96a 96a 97a
12 - - - - 98a 98a 98a 95a
2 0 - - - - 99a 98a 97a 95a
3 - - - - 99a 98a 98a 97a
6 - - - - 99a 98a 97a 96a
9 - - - - 99a 97a 98a 98a
12 - - - - 99a 98a 97a 98a
CV(a) = 4.15 CV(b) = 5.33 CV(c) =5.40

In a column under each D, means followed by a common letter are not significantly different at the 5% level by

DMRT.

In a column under each D, means without letter could not do a statistical analysis due to incomplete data.
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Figure 1 Seed storability of rice seed cv. Chainat1 aged 2, 4 and 6 months, which were sun dried immediately, 1 day and 2 days after harvest, before priming

by soaking seed in water for 5 durations and storage at Prachin Buri Rice research center warehouse in 2009.
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Figure 2 Seed storability of rice seed cv. Chainat1 aged 2, 4 and 6 months, which were sun dried immediately, 1 day and 2 days after harvest, before priming by
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soaking seed in water for 5 durations and storage at Nakhon Si Thammarat Rice Research warehouse in 2009.
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Figure 3 Seed storability of rice seed cv. Prachinburi2 aged 2, 4 and 6 months, which were sun dried immediately, 1 day and 2 days after harvest, before priming

by soaking seed in water for 5 durations and storage at Prachin Buri Rice research center warehouse in 2009.
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Figure 4 Seed storability of rice seed cv. Lebnokpatani aged 2, 4 and 6 months, which were sun dried immediately, 1 day and 2 days after harvest, before

priming by soaking seed in water for 5 durations and storage at Nakhon Si Thammarat Rice Research warehouse in 2009
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