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ABSTRACT The purpose of this study was to develop
the cost-effective and efficiency seed longevity prediction
method of rice (Oryza sativa L.) germplasm for viability
monitoring. To find an optimum predicting method for rice
seed longevity at genebank, an accelerated ageing (AA)
test, a controlled deterioration (CD) test and a dry-heat
treatment (DHT) were conducted to the four groups of rice
germplasm based on ecotype, such as Indica, Japonica,
Javanica and Tongil type. Among the three artificial aging
treatments, the dry-heat treatment of 36 hours at 90C is
suggested as a routine predictive test method of rice germplasm
longevity at a genebank. The distribution of germination rate
on 3,066 accessions which conserved 26.5 years at 4C showed
similar trend with the result of distribution by dry-heat
treatment at 90°C on 36 hours using 106 accessions of rice
selected samples which composed four ecotype groups. The
results show that the dry-heat treatment affect not only
predicting the rice seed longevity but also determining effective
interval for monitoring germination of rice germplasm in
genebanks.
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Fig. 1. Changes of germination percentage of different rice
ecotypes according to accelerated aging at 41°C, 98%
RH. Vertical bars represent standard errors of the means.
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Table 1. Changes in seed moisture content (%, wb) of rice
germplasms after imbibition at 25°C, 98% RH.

Imbibition time (hours)
0 6 12 18 24 48
Indica 9.7 150 17.8° 195" 205° 234"
Japonica 103" 14.8" 17.8° 19.8° 21.2* 250
Javanica  9.8° 144" 172* 19.1° 20.1* 23.8%
Tongil  9.8° 145" 17.4* 193" 209* 24.9°

"In a column, means followed by a same letter are not significantly
different at 5% level by Duncan's Multiple Range Test.

Ecotype
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Fig. 2. Changes in germination percentage after controlled deterioration treatment. The seed moisture contents treated during
1, 3 and 6 hours imbibition were 11.3+£0.2%, 12.5+0.3%, 14.4+0.5% respectively. Vertical bars represent standard errors
of the means.
100 Table 2. Estimating seed longevity (Psy) and seed germination
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Table 3. Changes in seed moisture content (%, wb) of rice
germplasm accessions after dry-heat treatment (90C,

24 hours).
Ecotype aclj::)s.si(z)fns Initial After dry-heat treatment
Indica 26 10.2 2.120.1"
Japonica 48 10.3 2.1+£0.2
Javanica 23 10.2 2.1+£0.2
Tongil 10 10.4 2.1+£0.2

"meantstandard deviation.
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Fig. 4. Changes of germination percentage of different rice
ecotypes after dry-heat treatment (90°C) for various
period. Vertical bars represent standard errors of the
means.

Table 4. Estimating seed longevity (Pso) and seed germination
percentage of rice germplasm accessions through
dry-heat treatment (90C) using multiple regression

analysis.
Ecotype Dry-heat treatment time (hours) Pso
12 24 36 (hours)
Indica 94+3.3"" 9245.7° 8749.7° 85+13.9° 139
Japonica 89+7.0° 74+14.2° 52+19.9° 40+23.3° 27
Javanica 92+5.8% 88+8.4" 78+14.7° 70+18.0° 57
Tongil 88+7.7° 90+6.9" 84+13.6° 83+11.3" 80

"meantstandard deviation. In a column, means followed by a
same letter are not significantly different at 5% level by
Duncan's Multiple Range Test.
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Fig. 5. Groups of rice germplasm based on germination percentage after dry-heat treatment (90°C, 36 hours). Groups divided
by quartile of final germination; Group I (3~38%), Group II (39~65%), Grouplll(66~85%), GroupIV(86~98%).
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Fig. 6. Groups of rice germplasm based on germination percentage of seeds stored at 4C, 30% RH for 26.5 years. Groups
divided by quartile of final germination; Group I (0~12%), Group II (13~42%), Grouplll(43~86%), GroupIV(87~100%).
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Fig. 7. Change of germination percentage of rice germplasm
accessions grouped after dry-heat treatment (907C).
Vertical bars represent standard errors of the means.
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Table 6. Estimating seed longevity (Psp) and seed germination
percentage of rice germplasm accessions through dry-
heat treatment (90°C) using multiple regression analysis.

Dry-heat treatment time (hours) Pso
Group
0 12 24 36 (hours)
I 87+7.9°"  68+13.7% 39+14.7° 22+10.4° 20
i 89+6.0"  81+7.9° 64+12.1° 54+£9.2° 39
M 93+4.0° 90+4.6° 82+6.0° 78+54° 100
v 95+3.5"  95+£3.2% 92440 9243.6" 411

"meantstandard deviation. In a column, means followed by
a same letter are not significantly different at 5% level by
Duncan's Multiple Range Test.

Table 7. Estimating seed longevity (Psp) and optimal time
(Pss) for monitoring of viability in seeds stored at
4°C, 30% RH through dry-heat treatment (90C, 36
hours).

Germination percentage Storage at 4C
after dry-heat treatment Pso Pgs
at 90°C for 36 hours (years) (years)

I 3~38 21.1 14.8
I 39~65 23.6 17.5
I 66~85 30.0 20.7
Y 86~98 75.7 45.6
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