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The biochemical effects of ABA and GA; on rice seedling stages were investigated from
two rice cultivars, Dongjinbyeo and Samgangbyeo. Some of the results obtained are as fol-
lows ; The shoot growth was significantly increased ai all concentrations of GAs compared
to the control but it was completely inhibited by ABA. The root length was not affected by
all concentrations of GA; except for the highest concentration of 107°M. ABA had an
inhibitary effect on root growth and showed similar trend to the shoot growth. By increasing
the concentration of GA;, sugar content of rice seedlings was increased and starch content
was decreased. On the contrary, the treatment of ABA revealed that sugar content was de-
creasing with higher level of starch content. Chlorophyll content was greatly reduced at the
all concentrations of GAs in both cultivars tested. Generally, the responses of root activity
decreased with treatment of GA; but no difference in the activity was observed in
Samgangbyeo. Major fatty acids of rice seedlings were investigated as palmitic, oleic, and lin-
oleic acid with little contents of linclenic acid and stearic acid. The contents of these fatty
acids were decreased with ABA and increased with GA; treatment, respectively.

A protein band of 24 kD in the electrophoresis was observed with ABA treated rice seed-
lings but not. with GAa.
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Table 1. Fraction scheme for isolation of fatly acids from rice seedlings

Sample

MeOH 40ml (1. S. T. D. : glutaric acid 50mg) +7.2%

L H,S0, in MeOH (V/V) 60ml
Shaking for 20 hrs.

Filterated(Toyo 5B)
!

Residues

[
Filterated 50ml

Chloroform extraction 10ml, 4 times

Extracted (Measuring 50ml)
N82804

G C Analysis

Table 2. Conditions of gas chromatography for determining fatty acids

1. GLC. Model  © Pye unicam series 304.
2. Column * 5% silar 10C coated with Chromosorb W
(100-120meshes) 4mm L. D. x 2.7m glass
3. Flow rate : 1) Carrier : N; 30ml/min.
2} Hz : 30ml/min.
3) Ar : 300ml/min.
4. Detector . Flame ionization detector
5. Temperature . 1) Injector 1 230C
2) Dectector  : 250°C
8°C/min.

3) Column oven : 90C ———— > 230C




Table 3, Effects of ABA and GA; on the growth of two rice cultivars, Samgangbyeo and Dongjinbyeo

Plant growth Plant height(cm)? Root length(cm)?

regulators Samgangbyeo Donginbyeo Samgangbyeo Dongjinbyeo

GA; 10 M 7.85 8.20 3.64 3.52

10 M 7.31 7.75 5.72 7.32

10 M 6.02 7.34 501 6.38

x 7.05 7.76 4.79 5.47

ABA 1073 M 0.00 0.00 0.00 0.00

107*M 0.00 0.00 0.10 0.10

10°M 0.51 0.53 0.58 0.55

X 0.17 0.18 0.23 0.22

Untreated control 414 3.31 4.87 6.73

LSD (5%)® 1.07 0.31 0.37 0.56

LSD (5%)® 0.75 0.62 0.45 0.71

LSD (5%)% 0.77 0.46 0.58 0.61

" Plant height and root length were measured at 7days after treatment.

D 15D . between the means of ABA and GAs

# LSD : among the means of concentrations within ABA and GA..
£ LSD : between untreated control and each concentration level.
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Fig. 1. Contents of sugar and starch in rice seedling as affected by various concetrations of ABA and
GA: Sugar and starch conients were measured at 7 days after treatment. LSD(5%) between
untreated control and each concentration level.
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Table 4. Chlorophyll contents and oxidizing aciivity at rice seedling stages as affected by ABA and GA;

Oxidizing activity?
i)
Planlt ir)‘owth Chlorophyll(mg/g) (mg a-Na/g root/hr)
rs
resuia Samganghyeo Dongjinbyeo Samgangbyeo Bongjinbyeo
GA; 10 M 0.26 0.55 1.19 1.06
1074 M 0.32 0.58 1.20 1.09
107°M 0.38 0.67 1.23 1.11
X 0.33 0.60 1.21 1.09
ABA 1073 M - - - -
107*M - - - -
107 M - - - -
X
Untreated control 0.62 1.23 1.20 1.16
LSD (5%)% 0.02 0.01 0.04 0.06
LSD (5%)® 0.05 0.01 (.05 0.05
1SD (5% )" 0.03 0.02 0.04 0.05

" Chlerophyll and oxidizing activity were measured at 10 days after treatment.
#15D(5%) : between the means of ABA and GA,.
9 1.8D{5%) : among the means of concentrations within ABA and GA.,
Y15D(5%) : between untreated control and each concentration level.
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Table 5. Composition and amount of fatty acids of two rice cultivars at the seedling stage determined
by GLC
Fatty acid; palmitic stearic oleic linoleic linolenic total sum
Plant growth Sam.” Dong” Sam. Dong. Sam. Dong. Sam. Dong. Sam. Dong. Sam. Dong.
regulators
GA;107°M 742 674 014 016 11.24 11.03 1843 1898 2.84 331 40.07 40.22
10 M 744 671 013 017 11.23 1068 18.02 1809 294 3.03 39.80 3870
107° M 678 632 017 016 11.24 162 1722 1755 259 284 3800 37.49
x 39.30 38.80
ABA10°M 422 4.08 020 019 974 9.16 1302 1401 092 089 2810 2833
10*M 445 437 021 020 9.86 9.02 1288 1398 092 093 2832 2850
10°M 468 456 023 024 962 893 1234 1397 108 1.00 2850 23.70

X 2830 2850
Untreated
control 613 579 014 013 1016 9.05 1527 14.90 226 295 33.96 32.82
LSD (5%)? 0.79 150
LSD (5%)® 210 175
LSD (5%)% 164 225

D Sam. : samgangbyeo., Dong. . dongjinbyeo.

9 LSD(5%) : between the means of ABA and GA;

3 LSD(5%) : among the means of concentrations within ABA and GA,.
9 LSD(5%) : between untreated control and each concentration level.

. size marker
n size marker I

45
36 -
29 T

20.1

14.2

1 2 3 1 2 3 Con. Con.1 2 3
GAs; ABA GAs ABA

Figure 2. SDS-PAGE(Polyacrylamide gel electrophoresis) in Samgangbyeo (left) and Dongjinbyeo
(right) at seedling stage as affected by plant growth regulators.
Remarks : Lane 1 : 10™°M, Lane 2:107% Lane 3 : 10~°M
The size markers were the followes : Bovine serum albumin (66K.D.), egg albumin(45K.D.),
-rabbit glyceraldehyde-3-phos-phate dehydrogenase(36K. D.), bovine carbonic anhydrase(29
K. D.), bovine tripsinogen(24K. D.), soybean tripsin inhibitor (20.1 K. D.}, bovine ¢-lactalbu-
min(14.2 K. D.)
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