# 1€ (Korean J. Crop Sci.). 30(1): 53 ~62(1985)

B R R o8t KiEIEFHEIF
Abscisic Acid & B2
HER* HMRE=-CBE* - TRt ™=
Changes in Abscisic Acid

Level During Seed Germination of
Rice by Radioimmunoassay

Tae Eak Whang” Hyun Ock Lim**, Yong Jae Kim* and Min Wha Lee ==

ABSTRACT

A radioimmunoassay technique has been developed for the determination of abscisic acid (ABA) in crude
éxtracts from germinating rice (Oryza sativa L.). By this method, the changes in ABA level of rice during germi-
nation was investigated.

The ABA content in rice seeds was found to be 76.5ng/g dry weight in Dong§in variety and 91.1ng/g dry
weight in Sam-gang variety.

A rapid decrease in ABA content of rice occurred during germination within 24 hours after seed imbition.
The decreasing rate of ABA content during germination showed a significant direct proportion to the imbibition
temperature and water-absorbing rate of rice. The decrease in ABA content during germination was found to be
caused partly by an elution of ABA from the tissue to the imbibing fluid, and partly by a metabolic conversion
of ABA to another compounds.

The germination process of rice occurred only when the tissue ABA level decreased below a certain level, and
the decreasing rate of ABA level during germination correlated with the ability for germination at low tem-

perature of rice.
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Germination days

Fig. 1. Changes of moisture content at differ
ent temperature in Dong-jin and Sam-
gang rice verieties.

Table 1. Germination rate at different tem-
peratures of rice varieties

Temp. Ger. Ger. Ger.' )
days days Coefficient
Dong jin 27C  99% 3 27
22 97.8 5 10.2
17 97 8 4.3
12 86 30 0.25
7 - 30 -
Sam gang 27 99 3 26.3
22 98 7 4.75
17 95 11 2.4
12 - 30 -
7 - 30 -
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Table 2. Abscisic acid content in L \b\\
rice varieties Dong jin 80 ) \k\.\
and Sam gang. L ~e
Dong jin Sam gang o~ =
ng./ g dry weight E £
I 765 911 é é
I 56.4(%) 62.6(%) 2 ® Sam gang
I 215 178 - Y =87.525—0.4652 X §=87.2178-0.5562X
. : r =-0.2830 r =—0.4888
v 22.1 19.6 50 501 .
. O Dong jin |. © Dong jin
1 j'I:°tal ¥ = 71.2643— 05054 X ¢ =1728697—0.6312X
I ; Glume 20} r=-02185 40F  r=-09030*
I ; Aleurone layer T L4 d oy S
IV ; Embryos & endosperm 0 4 8 12 16 20 0 4 8 12 16 20 24
Imbibition time Imbibition time
Fig. 2. Changes in ABA Fig. 3. Changes in ABA

content at 7°C content at 12°C
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Fig. 16. Elution of ABA by water exchange.
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Rice (100 grains)were immersed in 20
ml water at 27°C. Water was exchan-
ged at the indicated time during in-
cubation. The washates were assayed
for ABA.
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Fig. 17. ABA eluted out during incubation at

27°C. Water was not exchanged.
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Fig 18. Metabolic conversion of ABA to M; and
M: during germination. Thin layer
chromatography was carried out on
silica gel impregnanted glass fiber
sheets with CHCl3 : toluene : CHj; -
COOH (50 : 100 : 5v/v)
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Fig. 19. Metabolic conversion of ABA after germination at 12°C for 9 days. Thin layer

chromatography was carried out as described in fig. 17.

Table 3. Changes in ABA levels of various rice varieties during germination at various

temperatures.
.. ABA level at .
Varieties original  32C 22 C 12¢ Ka* L®
ng/ g dry weight

Soo-sung 67.9 23.4 36.4 50.0 2.98 poor
Soo~ woon 82 72.9 29.0 226 46.3 4.43 good
Shirogane 73.1 22.9 22.8 46.1 4.50 good
Sensuraku 63.7 26.3 25.8 46.3 2.90 fair
Shin 2 76.8 29.0 40.7 59.3 2.90 poor
Ishigarishiroge 69.2 30.8 458 57.1 2.02 poor
Fujisaka 72.9 34.0 37.0 66.5 1.07 fair
Fal-dal 68.3 211 24.4 34.0 5.72 excellent
Jae-goen 65.3 26.3 28.0 427 2.27 fair
Poong - gwang 70.2 18.4 26.9 42.1 470 excellent
Norin 25 66.9 25.1 20.8 54.5 2.07 poor
Nong-gwang 67.3 339 23.1 50.5 2.80 ‘poor
Norin 6 62.5 16.9 25.0 34.1 4.73 good
Man-gyung 69. 7 21.0 29.5 63.2 1.09 poor
Soo- won 213 69.3 40.8 34.8 66.6 0.45 poor
Kinmaze 66. 8 24.9 36.4 47.5 3.22 poor
Nong -bek 81.3 30.5 33.4 58.2 3.85 poor
Jin-heung 71.2 23.2 43.2 43.9 4.70 fair

Fal ~keum 68.8 23.9 26.3 46.9 3.66 fair

(original ABA level-ABA level after germination at 12°C)

*Kd (rate of decrease)=

6 (days)

** L : germination ability of rice at low temperature?
exellent ; ) 70% germination, good ; 51-69 % germination, fair ; 26-50 % germination,

poor ; <25% germination.
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