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Chemical Components Related with Seed Dormancy and
Viviparous Germination in Rice

Yong Wook Kim*

ABSTRACT : This excperiment was conducted to investigate relation on seed dormancy and vi-
viparous germination with sucrose content, fatty acid composition and abscisic acid content of rice
seeds. The following results were obtained by this experiment,

Sucrose content of brown rice harvested at 20 and 40 days after heading was higher in Japonica
and Sare type varieties than in Tongil and Indica type rices. Positive relationship was found be-
tween sucrose content of brown rice and viviparous germination rate of rice varieties tested.

Japonica and Sare type rice varieties showed low proportion of oleic acid and higher proportion
of linoleic acid in brown rice harvested at 20 and 40 days after heading than Tongil and Indica
rices tested. Viviparous germination was negatively correlated with the proportion oleic acid and
positively with that of linoleic acid.

Abscisic acid content in hull of rice seeds stored for 30 days at 25 /15¢C fluctuation temperature
condition was decreased more rapidly than 4°C, and Japonica varieties tested showed lower con-
tent of abscisic acid in rice hull than Tongil and Indica varieties used.
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1. EE2| SucroseS B B

10g Fr. Wt./80%methanol(100mg Na-ascorbate,
200mg BHT) /1

Grinding

Overnight at 4C

Filteration

Evaporation

ad. to pH8. 0 with K2PO4
Ext. with n-hexane. 3times

! |

Ageous Hexane

|

ext. with ethylacetate. 3times
L

i 1
Ageous Ethylacetate

ad. to pH2. 5 with HCI
ext, with ethylacetate 3times

]
Ethylacetate Ageous
l
Evaporation
|
PVP column
Elution : 0. 1M phosphate buffer (pH3, 5)
4bed column
ad. to pH2. 8

Sep-Pak(C18)activation:methanol ImM HCI
Washing : 1mM HCI 10ml

Elution : methanol : 2mM H3PO4(75:25,
V/V) 3ml

HPLC

1. Prep-HPLC
Column Bondapak /C-18, 15cmx1. 9cm i. d
Solvent system 0.2N acetic acid
Acetonitrile, 70:30,
Flow rate : 4.0 ml /min
“ 2. Anal, -HPLC
Column: porasil /silica, 10cmX8mm, i. d
Solvent system:45% Acetonitrile in CHCl3
with 0.7N acetic acid,
Flow rate : 1.0 ml /min

Fig. 1. Procedure for extraction, seperation and
analysis for ABA in hull of rice seeds.
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Table 1. Sucrose content in brown rice

Variet 20DAH 40DAH
y (% dry weight) (% dry weight)
Sobaekbyeo 2.32 2.55
Odaebyeo 2.86 3.03
Hwaseongbyeo 2.87 3.10
Jakwangdo 2.11 2.53
Jungwonbyeo 1.61 2.32
IR-20 2.10 2.36
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g sof
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Sucrose content (%)

. 2. Relationship between sucrose content
and viviparous germination of rice
seeds harvested at 20(--- o---) and 40
(— e —) days after heading.
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A Zbzy AR 5 20 ) i sEE (XK o] sy
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Table 2. Fatty acid Composition in brown rice

Palmitic Oleic Linoleic
Variety
20DAH40DAH 20DAH40DAH20DAH40DAH
%

Sobaebyeo 23.4 203 359 388 40.8 40.9
Odaebyeo 19.8 19.3 39.3 38.7 41.0 421
Hwaseongbyeo 21.5 20.7 36.5 37.1 42.0 42.3
Jakwangdo - 184 — 3901 — 425
Jungwonbyeo 21.6 20.5 41.3 40.6 37.1 389
IR-20 22.6 236 425 40.1 349 36.4

* DAH : days after heading
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Fig. 3. Relationship between viviparous germination and unsaturated fatty acids, Oleic acid(-O-)
and Linoleic acid(-@-), in rice seeds harvested at 20(-A-) and 40(-B-) days after heading.
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Table 3. ABA content in hull of rice seeds at
30 days after storage under 25/15
(day /night) ¢ and 4°c+RH40%

Storage condition

Varietal group

Variet
e iC 25/15C
prs
Odaebyeo Japonica 1.36 0.80
Hwaseongbyeo  Japonica 1.31 0.76
Jakwangdo Sare Sare 1.77 1.42
Jungwonbyeo Tongi 2.70 1.20
IR-20 Indica 3.03 1.76
100 ~-a oo A
, r o ~\_  Y=1023-566X
90F o~ (r=-0.528)
~ 80k
QQ L ]
L 70k
] A
g ek Y=130.4-20.04X
= (r=-0.856*)
[=)
‘B 50p
3
40~
*
30
] 1 1 1
1 2 3 4

ABA content (,g /g, FW)

Fig. 4. Relationship between ABA content in
hull and germination of rice seeds
harvested at 20(-O-) and 40(-@-)days
after heading.
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