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“able 1. Analytical conditions of atomic absorbance spectrophotometer for copper
element by flame atomization

Table 4. Changes of superoxide dismutase activity on copper treatment in two i
(Ory2a sativa L) cultivars

Element  Light sowce L3MP Curent Wave lengih - St sizo Flames

Copper Haliow cathode 15 3248 07

Airfacetylene

Table 2. Effect of plant growth regulator, kinelin on copper lreatment in two rice
(Oryza sativa ) cultivars

. Frosh wi,

Cultivars Treatments Plammh?agm Roo(t al:)ngth Gonnm(a%l;m rate
o0 plams) Z

lpumbyed  Unirealed contro! 34 b 37a 240 ® 0

Cooper 60 pom 254d 0ic 19¢ /X4

Kinotin 10> M 358 12b 21 b -3

Hinotr 107 M 29¢ [ AN 184d &b
cie o Minolin A0*M_ 219 Ole  tSe . _60¢

Hwangmi-  Untreated control 28 b 29a 19a Ra

tyes 01 Coppar 60 ppm 2l 0i¢ 15¢ BHc

Kingtin 10 M 38a 11 180 88 a

Kinstin 10 M 28¢ 0l ¢ 15¢ b

Kinetin 107 ™ 27d ote 144d “ud

Means in each cotumn foliowed by the same !stiar are nol significantly ditferent at the 5%
favel into ong cultivar according to Duncan's muttile rango tests,

Table 3. Chiorophylt content end lree proling content of lsal and seed pads as
atected by plant growth kinstin on copper in two
fice (Oryza sativa L) cultivars

Cultivars Treaiments ?"N\gmeg‘“m __Sa_p’fi_w_"iw./ggfy .In')
fipumbyeo Untreated contro! [ I 500 o
Copper 60 ppm 088 d 1340 a
Kinetin 10 M 132 2b 580 d
Kinatin 10™* M 129 be 740 ¢ .
[ Kingtin 10% M 127¢ 1,050 b 1,70 a
Hwangmi- Untreated contro} 067 a 642 ¢ 687 e
byeo 0 1 Copper 60 opm 056 b 1260 a 1,580 a
Kinetin 10 M 065 a 650 4 980 ¢
Kinatin 10™ M 048 ¢ 980 ¢ 1,140 ¢
__ Knen10°M ___ 039d _LI0b _ 1280b

Means in each column loliowed by the same letter are not signific antly difterent ';l—‘ere‘g'T.
level into ong cultvar according to Duncan’s multipie range lests.

M.W(kDa)
205.0—
116.0—

97.4—
66.0—

45.0—

Lane

__.SOD activity (EU*/ g fresh wi)

Cutwars  Treatmenls WA 3 DAT 5 DAL 7DAT.
fipumbyeo  Untreated control 640 d 687 ¢ 633 d 62 e
Cepper 60 ppm 104 a 1299 a 897 ab ™
Kinetin 1077 M ™ 109 b 8¢ 6 d
Kinetin 107 M 801 ¢ 10t b 83 b ™ L
Kinetin 10 M 1 b 115 b 89 a ™ a
Hwangmi-  Unireated conirol ™e N9e e 704
byeo 01  Copper 60 ppm 110 1200 1017d 8 ¢
Winotin 10 M £00 d 1124 1041 ¢ ™2 e
finetin 10 M oM ¢ 1041 ¢ 1,063 b 768 b
tunetin 10°* M 10876 L15Ob L0600 ™ e

Maang In each column fol'owed by tho camo lstter oro not clgnificantly diferent at the &
tovol 1nto one cullivar 2ccording to Duncan's multiplo rango tesia.

EU = enzyma unt

"Days aher treatmant of coppor 60 ppm.

Table 5. Changes of free proline content on coppar treatment in two rice (Ory.
sativa L.) cultivars

Frie protine content {#M / g fresh wt)
B t DAT? 3 DAT $ DAT 7 DAT
tipumbyeo  Untreated contro! 2180e  2090d  21890c  2214d

Cuttivars Treciments

Copper 60 ppm 3B b - 4962 30120 2 a
Kinetin 10”7 M 30004 5008a 22lc¢ 2Wc
Kinetin 107 M 3181 ¢ 42381 b 2280 b 232 b
Kinetin 10°° M 3982 3651 ¢ 2300b 230D
Hwangmi-  Untireated control 2330 d 231 d 23804d 2360 d
byso #1 Copper 60 ppm 330 a 585 a 2430 ¢ 2487 a
Kinetin 10 M 3l ¢ 3180 ¢ 2350 d 2372 cc
Kinetin 107 W 318 b 4480 b 2600 b 2.403 b
Hinetin 10° M 3365 o 4471 b 2716 a 248 b

Means in each column followed by the same letter are not Significantly differant at the :
lgvel into one cuitivar according to Duncan's muttiple range lasts.
“Days after treatment of coppar 60 ppm.

Fig. 3. Protein band patterns on copper treatment shown by SDS-PAGE for two rice
cultivars of seedlings, lipumbyeo (Japonica type) and Hyangmibyeo #1 (Indica type).
Lane no. 1.Size marker 2. Untreated control 3. Cu 60 ppm 4. Kinetin 10°M 5,
Kinetin 10™M 6. Kinetin 10°M 7. Untreated control 8. Cu 60 ppm 9. Kinetin 107M

10. Kinetin 10™*M 11. Kinetin 10™M.

) Lane numbers from 2 to 6 indicate the rice cultivar of japonica type.
Lane numbers from 7 to 11 indicate the rice cultivar of indica type.
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