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Effect of Immersion Temperatures and Times on Moisture
Absorption and Germination of Cryptomeria japonica Seeds

Chung Ho Choi*, Kyung Jin Cho and Woo Sik Tak
Department of Forest Genetic Resources, Korea Forest Research Institute, Suwon 441-350, Korea

Abstract - This study was carried out to enhance germination of the seed by different immersion temperatures (15, 20,
25, 30 and 35%C) and times (1, 6, 12, 18, 24, 36 and 48 hours) in Cryptomeria japonica that is a major plantation species
in the southern Korea. Optimum germination temperature was between 20°C and 25C, and the lowest germination was
observed at 35°C Moisture absorption increased with increasing immersion time as a whole and was high at 30T and 35
. Initial moisture absorption rate was highest at 30°C whereas was lowest at 15°C Moisture absorption rate constant
was also high at 30°C and 35°C, however, it was relatively low at 15°C and 20°C Germination was the highest when the
seeds were immersed for 48 hours at 30°C. In mean germination time (MGT) the seeds immersed for 48 hours at 30C
did not differ from non-treatment, while the others showed higher values than non-treatment. Consequently, germination
could be enhanced and MGT was kept by optimum immersion temperature and time.
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Fig. 1. Percent of germination of Cryptomeria japonica seeds at different
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Fig. 2. Change of moisture absorption of C. japonica seeds by
immersion times at different temperatures.
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Table 1. Result of ANOVA showing effects of immersion temperature and time on moisture absorption rate in C. japonica seeds

Source of variation df Mean-square F-value P
Temperature (7e) 4 76.29 12.53 <0.001
Time (Ti) 8 243.86 40.05 <0.001
Te*Ti 32 1.87 031 0.9998
Error 80 6.09
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Fig. 3. Initial moisture absorption rate (IMAR) of C. japonica seeds at
different temperatures.
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Fig. 4. Percent of germination of C. japonica seeds by immersion times
at different temperatures.
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Table 2. Moisture absorption rate constant of C. japonica seeds by different immersion times at different temperatures

Immersion Temperature (C)
time (hr) 15C 20C 25C 30T 35C
| 0.0086 £0.0052 0.0094 +0.0028 0.0098 +0.0008 0.0151£0.0059 0.0128 £0.0082
6 0.0189 +0.0059 0.0213+0.0031 0.0229+0.0143 0.0308 +0.0064 0.03124+0.0099
12 0.0234 +£0.0052 0.0251 £0.0029 0.0259 +0.0164 0.0353-+£0.0084 0.04061+0.0116
18 0.0321 £0.0049 0.0321 +0.0031 0.0357 £0.0074 0.0456 +0.0067 0.0476+0.0129
24 0.03561+0.0043 0.0346 £0.0020 0.0389 £0.0073 0.0461+£0.0073 0.0489 +0.0122
30 0.0383 £0.0034 0.0363 +£0.0014 0.0409 £0.0065 0.0487 £0.0070 0.0503 +0.0107
36 0.0411+0.0038 0.0395 +£0.0019 0.0453 £0.0048 0.0503 £0.0085 0.0508 +0.0100
48 0.0468 £0.0031 0.0436+0.0023 0.0473 +0.0049 0.0514+0.0079 0.0517+0.0077
60 0.0469 £0.0031 0.0438 +0.0066 0.0477+0.0068 0.0515+0.0058 0.0470+0.0108
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Table 3. Result of ANOVA showing effects of immersion temperature and time on percent of germination in C. japonica seeds

Source of variation df Mean-square F-value P
Temperature (Te) 4 1878.13 39.32 <0.001
Time (T7) 7 950.25 19.89 <0.001
Te*Ti 28 91.58 192 0.0128
Error 80 41.71
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immersion times at different temperatures.
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