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Effect of Temperature and Sodium Chloride on Seed
Germination of Thuja orientalis

Chung Ho Choi*, Woo Sik Tak and Tae Su Kim
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Abstract - This study was conducted to investigate effect of temperature and NaCl on the seed germination and water
absorption of Thuja orientalis. Seeds were treated with 0, 500, 1,000, 2,000 and 4,000ppm of NaCl and placed in
different chambers at 15, 20, 25 and 30T, respectively. And seed properties and relative water absorptions were
analyzed. Germination decreased with the increase of both temperature and NaCl concentration, and especially the
difference was obvious at 30°C. Dormancy and mortality increased with the increase of temperature in non-NaCl
treatment. Two-way analysis of variance showed significant effects of temperature, NaCl concentration and interaction
between temperature and NaCl concentration (p<0.001). Mean germination time increased with the increase of NaCl
concentration at 15, 20 and 25T but decreased at 30T because the seeds were mortal by NaCl high concentration.
Germination speed and germination performance index decreased with the increase of NaCl concentration. Those
represented decreasing tendency with NaCl concentration but high positive correlation with germination. Relative water
absorption decreased with the increase of NaCl concentration and represented high values at 157C, and showed high
positive correlations with germination, germination speed and germination performance index. It was reported that the
high temperature and salinity were inhibitive factors of seed germination of Thuja orientalis.
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Number of germinating seeds

Germination = x 100

Number of seeds initiated

Number of germinating seeds y

Relative Germination =
Number of viable seeds initiated

Number of ungerminated but viable seeds

N Dormancy = —— x 100
Faguy Number of seeds initiated
Table. 1. General characteristics of Thuja crientalis seeds.
Species Moisture contents(%) Weights of 1,000 seeds(g). Lengths of seeds(mm) Diameters of seeds(mm)
Thuja orientalis 92+02 2272162 556+0.79 2911+0.29
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Relative Dormancy = Number of ungerminated but viable seeds « 100

Number of viable seeds initiated
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Fig. 1. Germination properties of Thuja orientalis seeds at different temperatures. Different letters indicate significantly different at

p<0.01 by Duncan’ s multiple range test.
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Table 2. Germination, relative germination, dormancy, relative dormancy and mortality of Thuja orientalis seeds according to temperature

conditions in no-treatment. (unit : %)
Temperature Germination Relative germination Dormancy Relative Dormancy Mortality
15¢ 94.67a 98.10a 3.30d 342d 203b
20C 86.67b 89.81b 10.50c 10.92¢ 2.83b
25T 70.67¢c 7323c 26.30b 27.25b 3.03b
30C 8.33d 8.64d 76.20a 78.96a 1547a

Different letters indicate significantly different at p<0.01 by Duncan’ s multiple range test.
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Table 3. Result of ANOVA showing effects of temperature and
NaCl concentration on percent germination in Thuja orientalis seed.

df P
3 <0.001
4 <0.001
12 <0001
40
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Fig. 2. Germination properties of Thuja orientalis seeds according to temperature and NaCl concentration.
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Table 4. Correlation coefficient between NaCl concentration and
seed property and relative water absorption of Thuja orientalis.

PG MGT GS GP1 RWA
NC -0.189 0251 -0214 0234 -0.160
PG 0.130 0968 0977  0841™
MGT 0.053 0.040 0.091
GS 0992  0.814™
GPI 0.835™"

23]

means statistically significant at p<0.001. NC: NaCl
concentration; PG: percent germination; MGT: mean
germination time; GS: germination speed; GPI: germination
performance index; RWA: relative water absorption.
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Table 5. Recovery percent in Thuja orientalis seeds according to temperature and NaCl concentrations.
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(unit : %)
NaCl concentration(ppm)
500 1,000 2000 4,000
15C Initial 8967+4.16 84.33+603 8400557 8333+£5.69
Recovery 0.00+0.00 21.33+231 43.11+11.65 1944+585
Final 89.67+4.16 87.50+2.50 90.83+3.82 36.67+2.89
20T Initial 60.67+£6.03 93.33+£252 8533+4.04 65.33+4.73
Recovery 0.00+£0.00 0.00£0.00 0.00+£0.00 33.73+8.94
Final 60.67 +6.03 9333+25 85331404 76.67+1443
25T Initial 36.00+5.00 31.67x£5.77 18.33+3.51 11.67+2.52
Recovery 000000 801+308 1595+11.94 1.90+0.68
Final 36.00+5.00 3667+404 31671764 1333+5.77
30T Initial 5.00+1.00 4.67+2.08 1.67+£0.58 0.00+0.00
Recovery 0.00+0.00 0.00£0.00 0.00+0.00 0.00+£0.00
Final 500+1.00 4.67+208 1.67+0.58 0.00£0.00
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