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Effect of Osmopriming on Rice Seed Germination
in Low Temperature

Eun Seon Kyeong* - Jin Key Kim* and Dong Yun Hyun*

ABSTRACT : To improve the germination performance of rice seeds under suboptimal tempera-
ture, osmopriming with PEG-6000 was examined. Optimal PEG-6000 concentration to improve ger-
mination was 20% PEG-6000 solution, and rice cultivars used in this experiment were
Sinunbongbyeo, Gancheokbyeo, Dongjinbyeo. The water content of seeds after soaking for 60
hours in the PEG solution is similar to that of seeds after soaking for 24 hours in the distilled
water. Germination performance of the soaked seeds in the PEG solution was higher than that of
the soaked seeds in the distilled water or the control, especially under suboptimal temperatures.
Flectrical conductivity of the soaked seeds in the PEG solution was lower than that of the soaked
seeds in the distilled water or the control, and total dehydrogenase activity of the soaked seeds in
the PEG solution was higher than that of the soaked seeds in the distilled water or the control,
SDS-PAGE results of soluble protein from the embryos of seeds primed differently showed darker
band in the seeds soaked in the PEG solution than the seeds soaked in the distilled water or the
control at the 68 KD region. Also, band patterns of peroxidase and esterase of embryos soaked in
the PEG solution were darked than that of embryos soaked in the distilled water or the control at
the Rf 0.94 and Rf 0.87, respectively.

Key word : Osmopriming, Electrical conductivity, Dehydrogenase activity, SDS-PAGE, Peroxi-
dase, Esterase
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Table 1. Effects of PEG-6000 concentration on
rice seed germination

PEG-6000 concentration(g /L)
0(24)  10(45)  20(60) 30(80)
- %

Sinunbongbyeo  80.0 81.3 87.3 78.6

Gancheokbyeo 84.0 84.6 89.3 80.6
Dongjinbyeo 91.3 92.0 93.3 88.7

() :imbibition time in hour

Cultivar

Table 2. Water contents of primed seeds of
three rice cultivars

Water content(%)

Treatment -
Sinunbongbyeo Gancheokbyeo Dongjinbyeo
Control 11.20 10.87 11.23
DW-24 13.50 13.60 14.37
PEG-60 13.53 13.63 14.57
LSD o0 0.24 1.84 0.34
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Fig. 1. Effects of priming treatment on germination percentage{(GP) of three rice cultivars in
suboptimal temperatures. Each indication above bars was LSDwes. A, B, and C stand for
Sinunbongbyeo, Gancheokbyeo, Dongjinbyeo, respectively.
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Table 3. Effects of priming treatment on mean
germination time (MGT) and prompt-
ness index(PI) of three rice cultivars
in suboptimal temperatures

10cC 4c 18T
Treatment MGT Pl MGT MGT PI
(day) (day) (day)
Sinunbonghyeo
Control 6.31 30.0 515 99.7 4.00 182.3

DW-24 542 73.0 4.61 1323 3.99 182.0
PEG-60 488 91.3 435 1463 3.98 183.3

LSDo.os 0.22 490 0.09 416 005 821

Gancheokbyeo
Control 569 640 4.38 127.0 351 198.6
DW-24 455 101.3 3.99 156.0 3.52 197.6

PEG-60 3.96 126.0 3.77 171.3 3.51 1986
LSDo.os 0.08 592 006 352 006 8.55

Dongjinbyeo
Control 561 77.7 4.09 142.3 3.24 240.0
DW-24 4.39 119.0 3.60 175.0 3.24 240.0

PEG-60 3.91 142.3 3.44 190.3 223 2413
LSDo.os 0.07 394 009 411 0.06 4.66
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Table 4. Effects of priming treatment on electrical conductivity and dehydrogenase activity of

three rice cultivars

Electrical conductivity (S cm-!)

Dehydrogenase activity (OD 10seeds-110ml-?)

Treatment - . . . .
Sinunbongbyeo Gancheokbyeo Dongjinbyeo Sinunbongbyeo Gancheokbyeo Dongjinbyeo
Control 34.7 64.1 47.2 0.46 0.48 0.53
DW-24 30.3 32.2 26.7 0.52 0.56 0.57
PEG-60 26.4 28.6 22.5 0.55 0.57 0.59
LSDo.0s 3.75 1.88 0.018 0.022 0.019
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Fig. 2. Slab SDS-PAGE of soluble protein
from the embryos of three rice culti-
vars received different priming treat-
ment,

1. Sinunbongbyeo control 2. Sinunbongbyeo DW-24
3. Sinunbongbyeo PEG-60 4. Gancheokbyeo control
5. Gancheokbyeo DW-24 6. Gancheokbyeo PEG-60
7. Dongjinbyeo control 8. Dongjinbyeo DW-24

9. Dongjinbyeo PEG-60

o
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Fig. 3. Isozyme patterns of peroxidase(A) and
esterase(B) from the embryos of three
rice cultivars received different pri-
ming treatment,

1. Sinunbongbyeo control 2. Sinunbongbyeo DW-24

3. Sinunbongbyeo PEG-60 4. Gancheokbyeo. control

5. Gancheokbyeo DW-24 6. Gancheokbyeo PEG-60

7. Dongjinbyeo control 8. Dongjinbyeo DW-24

9. Dongjinbyeo PEG-60
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