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Effect of Gibberellic acid on Isozyme
Pattern of Rice Plant

Park, W. M., Y. S. Lee and E. R. Son*

ABSTRACT

The present researches were carried out to investigate the effects of gibberellic acid on the appearance of

isozyme patterns of esterase, phosphatase, amylase and peroxidase, also to investigate if there were any differ-

ences of the isozyme patterns among root, shoot and seeds of rice plants.

It was noticed that the isozyme pattemns of the above tested enzymes were differ among the organs, root,

shoot and seed. The GA treated plants showed difference of esterase patterns in root from Akibare and the

difference in shoot and root from Yushin, phosphatase patterns in root from Akibare.

However, the GA did not affect isozyme patterns of amylase or peroxidase. The seed should be the suitable

organ to study isozyme patterns for genetics or variety characterization of rice plant.
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Fig, 1. Etfect of GA on the growth of shoot and

root of rice plant.
* GA : gibberellic acid treated
D. W. : distilled water, control

web(Fig. 1),
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Fig, 2. PAGIF of esterase isozymes (pH 2-11)
from different organs of the rice plant
(c.v. Akibare) after GA. applications.
Anode on top. 1. Seed in D.W., 2. Seed in
GA, 3 Shoot in D.W., 4. Shoot in GA,
5. Root in D.W,, 6. Root in GA

*D.W. : distilled water

GA : gibberellic acid

Fig. 4. PAGIF of phosphatase isozymes(pH 4-9)
from different organs of the rice plant
(c.v. Akibre) after GA applications.
Anode on top. 1. Seed in D.W., 2. Seed in
GA, 3. Shoot in D.W., 4. Shoot in GA,
5. Root in D.W., 6. Root in GA
*D.W. : distilled water
GA : gibberellic acid

Fig. 3. PAGIF of esterase isozymes (pH2-11)
from different organs of the rice plant
(c.v. Yushin) after GA. applications.
Anode on top. 1. Seed in D.W., 2. Seed in
GA., 3. Shoot in D.W., 4. Shoot in GA.,
5. Root in D.W., 6. Root in GA.
*D.W. : distilled water

GA. : gibberellic acid

= EFolA, 84 band+ Shoot o4}, 5-14 band
+ Rootel Aqt ¥ 4 gloith Amylase+= EFolA
3,4 ¢ double band & & 4 gl2ls, Shooty 2
3 ¥l 2] double band2} 1 band & ¥ ¢l:, RootojlM
+ 2,342 double band gt glgich

‘f4l’ ol 4 Esterase+= 4% bandgte]l nE iy

Fig. 5.

PAGIF of phosphatase isozymes(pH4-9)
from different organs of the rice plant
(c.v. Yushin) after GA. applications.
Anode on top. 1. Seed in D.W,, 2. Seed in
GA., 3. Shoot in D.W., 4. Shoot in GA.,
5. Root in D.W., 6. Root in GA.
* D.W. : distilled water

GA. : gibberellic acid
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1-1, 2, 2-1, 3, 4-14 bandi= Shoot 2} RootoljH &
4+ dgdch zElm 8 bande FE¥ollA, 4-24 band
+ Root o) A{ g} & 4 qlgick Phosphatase = 1, 2,
44 bands} 2E £irol A 2o 54 bande @



W CAD
nN

1 2 3 4 5 6

Fig. 6. PAGIF of amylase isozymes(pH4-9)
from different organs of the rice plant
(c.v. Akibare) after GA applications.
Anode on top. 1. Seed in D.W., 2. Seed in
GA, 3. Shoot in D.W., 4. Shoot in GA,
5. Root in D.W., 6. Root in GA

* D.W. : distilled water

GA : gibberellic acid
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Pig. 7. PAGIF of amylase isozymes(pH 4-9)
from different organs of the rice plant
(c.v. Yushin) after GA applications.
Anode on top. 1. Seed in D.W,, 2. Seed in
GA, 3. Shoot in D.W., 4. Shoot in GA,
5. Root in D.W., 6. Root in GA

* D.W. : distilled water

GA : gibberellic acid
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Table 1. Distribution of isozyme bands on
PAGIF from different organs of rice
variety — Akibare)

Table 2. Distribution of isozyme bands on
PAGIF from different organs of rice
variety - Yushin.

Isozyme ﬁg‘d Seed %‘Z’d Shoot %}}\oot Root g?{’t

Isozyme I%gnd Seed %e:d Shoot (S:‘IA” Root %‘X’t

Ester- 1 + + + + + +

ase -1 - - o+ o+ o+ o+

2 + + + + + +

2-1 - - + + - -

3 - - + + + -

4 + + - - - +

4-1 - - + + + +

5 + + + + + +

6 + + + + - -

7 + + - - - -

8 - S + - =

9 + + + + - -

10 + + - - - -

11 + + - - - -

12 + + - - - -

Phos- 1 + + + + - -

pha- ;.4 _  _ - - 4 4
tase

2 + + + + + +

3 + + + + - -

4 + + + + + +

5 + + + + + +

51 - - - - + -

5-2 + + - - - +

6 - - + + + +

6~-1 + + + + + +

7 + + - - - -

8 - - + + - -

Amy- 1 - - + + - -

lase 2 - - 4+ o+ o+ o+

3 + + + + + +

4 + o+ = = - =

+ : presence, — : absence
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A
2 + + o+ + + o+
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3 - -+ + + +
4 + o+ 4+ + o+ o+
5 + + o+ + - =
6 + + - - - -
7 - - o+ 4+ = -
Amy- | - -+ + - =
lase - - 4+ o+ o+ %
3 + + = - - -
+ : presence, — : absence
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Fig. 8. Peroxidase isozyme patterns, on 7%
polyacrylamide slab gel, from different
organs of the rice plant (c.v. Akibare)
after GA applications. Cathode on top.
1. Seed in D.W., 2. Seed in GA, 3. Root
in D.W., 4. Root in GA, 5. Shoot in D.W,,
6. Shoot in D.W.
* D.W. : distilled water

GA : gibberellic acid
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Fig. 9. Peroxidase isozyme patterns, on 7%
polyacrylamide slab gel, from different
organs of the rice plant (c.v. Yushin)
after GA applications. Cathode on top.
1. Seed in D.W., 2. Seed in GA, 3. Shoot
in D.W., 4. Shoot in GA, 5. Rootin D.W,
6. Root in GA
* D.W. : distilled water

GA : gibberellic acid
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