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Effects of Seed Soaking of Kinetin with Zinc Treatment on a-amylase Activity and Free Proline Content
during Germination of Rice(Oryza sativa L.)

Sang Kuk Kim and Sang Chul Lee" (Gyeongbug Provincial RDA, Taegu 702-320, Korea 5 VColl. of Agric., Kyungpook
Nat'l Univ., Taegu 702-701, Korea)

Abstract . The study was carried out to elucidate the changes of a-amylase activity and free proline content
for zinc toxicity in two rice cultivars(lipumbyeo and Namchunbyeo) during germination and early growth stages.

Plant height in all kinetin treatments was promoted but zinc 120ppm treatment was decreased. Soaking treatment
of kinetin 107°*M increased germination rate of both cultivars, llpumbyeo and Namchunbyeo by 95% and 96%
as compared with zinc 120ppm. Chlorophyll content of Ilpumbyeo was higher than that of Namchunbyeo. Activity
of a-amylase in kinetin 107*M of both rice cultivars was most highest in the 3days after treatment of zinc 120ppm.
Free proline content in all rice cultivars of zinc 120ppm treatment was sharply increased at the 3days after treat-
ment of zinc 120ppm.

As a result, the effects of kinetin treatment were recognized to promote the plant height and germination rate

under zinc toxicity(120ppm) during rice seed germination and early growth stages.
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Table 1. Growth characteristics of different zinc treatment
in two rice cultivars.

Plant height Root length Germination rate’

Cultivars  Treatments™

(em) (cm) (%)

[lpumbyeo  Control 31 44 94a
Zinc 120ppm 2.2¢ 0.2 32

Kinetin 107°M  36a 2.5 95a

Kinetin 107*M  35a 20 93b

Kinetin 107°M  3.5a 19 93b

Namchunbyes Control 2.7¢ 35 93b
Zinc 120ppm 1.8d 0.3 27d

Kinetin 107M  3.3a 28 96a

Kinetin 107*M  3.0b 2.5 93b

Kinetin 107°M  2.7c 22 %Nc

Means in each column followed by the same letter are not
significantly different at the 5% level into one cultivar accor-
ding to DMRT.

*Kinetin treatments were seed soaking for 24hrs. at room
temp., and then placed into petridish containing zinc 120ppm.
'Checked at the 7days after treatment of zinc 120ppm.
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Table 2. Chlorophyll content on zinc treatment two rice cul-
tivars.

Chlorophyll content

Cultivars Treatments (mg/g fresh wt)
[ipumbyeo Control 1.37b
Zinc 120ppm 0.45d
Kinetin 107M 1.42a
Kinetin 107*M 1.36b
Kinetin 107°M 1.33¢
Namchunbyeo Control 0.79b
Zinc 120ppm 0.46d
Kinetin 107*M 0.82a
Kinetin 10™*M 0.78b
Kinetin 107°M 0.76¢c

Means in each column followed by the same letter are not
significantly different at the 5% level into one cultivar accor-
ding to DMRT.

*Kinetin treatments were seed soaking for 24hrs. at room
temp., and then placed into petridish containing zinc 120ppm.
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Fig. 1. Germination rate as affected by kinetin treatment
in llpumbyeo. Vertical bar on lines means SE. KT indicates
Kinetin. DAT means the days after treatment of zinc 120
ppm.
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Fig. 2. Germination rate as affected by kinetin treatment
in Namchunbyeo. Vertical var on lines means SE. KT indi-
cates Kinetin. DAT means the days after treatment of zinc
120ppm.
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Table 3. Changes of free proline content on zinc treatment
in two rice cultivars.

Free proline content(umole)

Cultivars Treatments*
1 DAT? 3 DAT 5 DAT 7 DAT
lipumbyeo  Control 2340 22284 2198 2106
Zinc 120ppm 3445 4885 3120 2298
Kinetin 107°M 3,109 391 2196 1,873
Kinetin 107*M 3,220 3306c 2,027 1,926
Kinetin 107°M 3,230 3008 1,999 1,930
Namchunbyeo Control 2677 2691d 2533 2458

Zinc 120ppm 3784 53722 2608 2673
Kinetin 107°M 3450  4,125b 2459 2514
Kinetin 10™*M 3,349  3859%c 2507 2458
Kinetin 107°M 3236 3613c 1999 1,873

Means in each column followed by the same letter are not
significantly different at the 5% level into one cultivar accor-
ding to DMRT.

’Days after treatment of zinc 120ppm.

*Kinetin treatments were seed soaking for 24hrs. at room
temp., and then placed into petridish containing zinc 120ppm.
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