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Effects of Seed Soaking of Kinetin on Alleviating Copper Toxicity
during Germination in Rice

Sang Kuk Kim*, Sang Chul Lee**, Gi Gun Min*, Seong Phil Lee* and Boo Sull Choi*

ABSTRACT : The study was carried out to determine the proper concentration of plant growth
regulator, kinetin on alleviating copper toxicity for two rice cultivars of seed germination, The
results were as followings : Soaking treatment of kinetin 107 M increased the germination rate
of both cultivars, Ilpumbyeo and Hyangmibyeo 1 by 92% and 88% as compared with copper
treatment (60ppm). But the soaking treatment effect of plant growth regulator, kinetin was not
recognized at the kinetin 107*M and 1073 M. Chlorophyll content of both rices was higher than
that of Hyangmibyeo 1. Copper content of Ilpumbyeo was higher in leaf than in seed part. At
the 3 days after treatment of copper 60ppm, both cultivars of treatment of kinetin 1073M
showed the somewhat thin bands at the 35 and 40kDa compared with others. A new protein band
pattern was only appeared to kinetin 1073M at approximately 54.4kDa(M. W) at the 7 days after
treatment of copper 60ppm in llpumbyeo cultivar. SOD activity of copper 60ppm treatment
increased in 3DAT, but there were no significant differences in 5 and 7DAT of two cultivars,
Free proline contents of copper 60ppm treatment in Ilpumbyeo were remarkably increased about
4.996M. In particular, free proline content of kinetin 107°M in Ilpumbyeo was 5.008.M in
3DAT. In case of Hwangmibyeo 1, free proline content of copper 60ppm was 5.825,M compared
with an untreated control showing 2.341 M.

The effects of kinetin treatment were recognized to promote the root growth and germination
rate under copper toxicity(60ppm) condition in both cultivars.

Key words : Oryza sativa L., Copper toxicity, Free proline, SOD activity.
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Table 1. Analytical conditions of atomic absorbance spectrophotometer for copper element by

flame atomization

Element Sight source Lamp current (mA)

Wave length (nm)

Slit size (nm) Flames

Copper Hallow cathode 15

324.8 0.7 Air /acetylene
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P, KEpEEe] H SRS T YS wRE
(80C)ol M 2 AL 30mesh M= I w0k Bk
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3t S 50ul BLdted, Laemmlio] Fikl® &
#7735 SDS-PAGE(sodium dodecyl sulfate-
polyacrylamide gel electrophoresis) & #4735}
At} Separating gel2 10% polyacrylamide,
stacking gel 4% polyacrylamideE F|FE3}s3
o B HEER-S Tris-HCI(0.105M glycine,
0.1% SDS, pH 8.3)& A3 ER ki<
2 50ulS #HS stacking geldlA] 20mA,
separating gelol4] 40 mAZ B3I %, geld
BaEM ol 1BERS, detairol) 120508, BEM ) 248F
S %, EAE W] shE-S MRSt

HERIV. SOD /&K Bl

SOD #EHEE McCord %1 9] Fikoll ule} )
E3A =, B A48 2k 5g7 10% glycerolS
& 0.2M Tris-HCl #&E (pH 6.8) 1ml&
W RE A 2z APl Yol ERES i SEL
st (Model VS-21 SMT, vARME HKAE
jit) 2 12,000rpmol A 105/ & OagEshe] 42
LEES BEEC S RS} Bk G BE
S B3 KBRS BAMW[10mM xanthine 2.5
ml, 10mM cytochrome C 0.5ml, 0.1ImM
EDTAS ®&% 0.05 M ## 4w (pH 7.8)

47ml]-& RS e, KM cytochrome C
o BEE —FEsA M) Bl RERS e
2 sodium dithioniteZ HHE wrlc} HHkks)
Aok BRRES RER 1mly BRE 10uS
polystylene cuvet(4ml, 1lcm i.d)d] 2<& #%,
10*M EDTAE @& 0.05M Mk & (pH
7.8) 2% 25f% %3 xanthine oxidase(XOD)
10Ul & wimete] satEst ATt Bk iEEe] 1 B
= 25ColA RES BAzAste 24 550nmeill A
GE #tE F&sle XODY Eitko] 50%=
filE = AoR ERIIGOM BEERFEMLY B2
& M= KCNE 5e# MEE7F 2mM$ #5517
Bote] Bk R Hmsle &SI

HER V. 58 proline &8 Al

EHE proline &84 HlE-S Batesd] HiE?&
g st Biistd el —40T S E RE
FiQ) 88 R 0.52% 3% sulfosalicylic acid
10ml2 #HEZF HA & oh2 &8 No. 2
(Whatman Int’l Ltd, England)Z #8217 #
W 2mls e Ewlacetic acid 5ml +
ninhydrin solution 5ml(125mg ninhydrin -+
3ml acetic acid + 6M phosphoric acid 2ml) ]
7 BAS] EIR AE(100C) oA 18R =<t
gigste] 213 thg, UAl IRE(4C) oA Rk
2 YFA 3t toluene 8ml-S REF Dol H
R BASHY 208 St AA E50 &= o&
RS AKERAA Wete Skt (Model
Varian Cary 1E) 2 IR (520nm) & #l%E 3 1%
proline®] HREMR S fEHK s B3I

R U EE
. BYERBEH kinetin?| BET 25 BB

ol HE W3k A £F 14
Kinetin®] BRI} WER K SAER R

— 467 ~
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Table 2. Effect of plant growth regulator, kinetin on copper treatment in two rice cultivars

Cultivars Treatments* Plant height Root length Fresh wt.
" (cm) (cm) (g /30 plants)

Ilpumbyeo Untreated control 3.4b 3.7 2.4
Copper 60ppm 2.5¢ 0.1° 1.9°
Kinetin 1073M 3.5° 1.2° 2.1°
Kinetin 107*M 2.9° 0.1¢ 1.8¢
Kinetin 107°M 2.1° 0.1¢ 1.5°

Hyangmibyeo 1 Untreated control 2.9° 2.9% 1.9°
Copper 60ppm 2.5° 0.1° 1.5¢
Kinetin 1073M 3.8 1.1° 1.8°
Kinetin 107‘M 2.8° 0.1¢ 1.5°
Kinetin 1075M 2.7¢ 0.1° 1.4¢

Means in each column followed by the same letter are not significantly different at the 5% level into one
cultivar according to Duncan’s multiple range tests.
* Kinetin treatments were seed soaking for 24hrs at room temp., and then placed into petridish containing cop-

per 60ppm.
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Fig. 1. Kinetin effect on germination rate(%s)

of two rice cultivars, Ilpumbyeo(Ja- Hyangmibyeo 1(Indica type)

ponica type) and Hyangmibyeo 1 Fig. 2. Effects of kinetin on root elongation
.(Tongil type) at the 7 days after of two rice cultivars of seedlings at
treatment of copper 60ppm. the 7 days after treatment of copper
* KT means kinetin as a plant growth regu- 60ppm.

lator.
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Table 3. Chlorophyll content and copper content of leaf and seed parts as affected by plant
growth regulator, kinetin treatment on copper treatment in two rice cultivars

Chlorophyll content

Copper content

Cultivars Treatments* (ng /g dry wt.)
(mg /g fresh wt.)
Seed Leaf
Ilpumbyeo Untreated control 1.33° 500¢ 5814
Copper 60ppm 0.98% 1,3407 1,780
Kinetin 107M 1.32% 5804 930°
Kinetin 10™‘M 1.29%¢ 740¢ 1,120
Kinetin 107M 1.27¢ 1,060° 1,790%
Hyangmibyeo 1 Untreated control 0.672 642° 687¢
Copper 60ppm 0.56° 1,260? 1,590%
Kinetin 107M 0.66° 660¢ 9804
Kinetin 10™*M 0.48° 980°¢ 1,140°
Kinetin 10™°M 0.39¢ 1,130° 1,280°

Means in each column followed by the same letter are not significantly different at the 5% level into one

cultivar according to Duncan’s multiple range tests.

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

per 60ppm.
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Fig. 3. Protein band patterns on copper treat-
ment shown by SDS-PAGE for two
rice cultivars of seedlings, Ilpumbyeo
(Japonica type) and Hyangmibyeo 1
(Tongil type).

means 3 days after treatment of copper 60ppm.
means 7 days after treatment of copper 60ppm,
Lane No. 1. Size marker 2. Untreated control 3. Cu
60ppm 4. Kinetin 1073M 5. Kinetin 107'M 6.
Kinetin 107°M 7. Untreated control 8. Cu 60ppm 9.
Kinetin 107*M 10. Kinetin 107*M 11. Kinetin
1075M.

Lane numbers from 2 to 6 indicate the rice cultivar
of Japonica type.

Lane numbers from 7 to 11 indicate the rice
cultivar of Tongil type.
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Table 4. Changes of superoxide dismutase activity on copper treatment in two rice cultivars

SOD activity (EU? /g fresh wt.)

Cultivars Treatments*
1 DAT? 3 DAT 5 DAT 7 DAT
Ilpumbyeo Untreated control 6904 687¢ 693¢ 692°
Copper 60ppm 1,043 1,299° 897 785¢
Kinetin 107*M 799° 1,009° 871°¢ 776¢
Kinetin 10™*M 801°¢ 1,101° 893° 789°
Kinetin 107°M 993° 1,125° 8992 794%
Hyangmibyeo 1 Untreated control 723° 719° 714¢ 720¢
Copper 60ppm 1,100% 1,2607 1,0174 748°
Kinetin 107*M 800¢ 1,122¢ 1,041¢ 752°
Kinetin 10™*M 934¢ 1,141¢ 1,053° 768°
Kinetin 10™°M 1,037° 1,150° 1,060° 788°

Means in each column followed by the same letter are not significantly different at the 5% level into one

cultivar according to Duncan’s multiple range tests. ¢ EU = enzyme unit
» Days after treatment of copper 60ppm.

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

per 60ppm.

Table 5. Changes of free proline content on copper treatment in two rice cultivars

Free proline content (.M /g fresh wt.)

Cultivars Treatments*
1 DAT? 3 DAT 5 DAT 7 DAT
[lpumbyeo Untreated control 2,180° 2,190¢ 2,190° 2,2114
Copper 60ppm 3,231° 4,9962 3,0122 2,787
Kinetin 107*M 3,000¢ 5,008% 2,211¢ 2,282¢
Kinetin 107‘M 3,181° 4,281° 2,290° 2,322°
Kinetin 1075M 3,2828 3,661° 2,300° 2,340°
Hyangmibyeo 1 Untreated control 2,330¢ 2,341¢ 2,340¢ 2,360¢
Copper 60ppm 3,370 5,825° 2,430¢ 2,487*
Kinetin 107M 3,111° 3,180° 2,350 2,372
Kinetin 10™'M 3,183° 4,480° 2,600° 2,403
Kinetin 107°M 3,366 4,471° 2,716% 2,433°

Means in each column followed by the same letter are not significantly different at the 5% level into one

cultivar according to Duncan’s multiple range tests.
¢ Daus after treatment of copper 60ppm.

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

copper 60ppm.
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