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Table 1. Germination rate of radish seeds as affected by different
concentration of Ni in the water culture

Concentration {mg/kg) Germination rate (% of control)

Control 1000

1 1145

5 1025

10 84.5

20 258

30 232

40 9.6
50 0

Table 2. Effect of Ni on cell elongation of radish coleptile

Cell elongation (% of control)

Ni concentration (mg/kg)

1 3 5 7
Control 1000 1000 1000 1000
1 1135 1183 1202 118.0
5 1120 68.8 645 60.2
10 978 573 56.0 50.0
20 780 479 352 304
30 346 145 - -

(—) Not determined

Table 3. Effect of Ni on a-amylase activity of radishes seeding
after 1, 3, 5 days of treatment

a-amylase activity (% of control)

Ni concentration (mg/kg)

1 3 5(day)

Control 100.0 100.0 100.0
1 100.0 894 870

5 9.0 823 79.0

10 704 633 62.3
20 55.0 530 50.1
30 495 46.0 395
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Table 4. Effect of Ni on chiorophyll a and b contents of radishes 2 el o 1(6.8324 —0.0208- a-amylase —0.1039-chl  a
seeding after 1, 3, bdays of treatment +0.1074-chl b+0.0027-protein. p<0.01), 5AA ] 45
Ni concentration  Chlorophyll a  Chlorophyll b (% of control chlorophyll b> chlorophyll a>protein>a-amylase®| <=
(mg/kg) 1 3 5 1 3 5(day) HNE A e Aoz e tH1692~00179: a-am-
Control 1000 1000 1000 1000 1000 1000 ylase —0.0368-chl a+0.0841-chl b—0.0249-protein p<0.
1 1005 841 831 1000 88.0 88.0 0D). }

5 1002 804 763 944 819 779 FRAMzDANN YA TEE ST F2te
10 892 605 580 841 62.4 584 otz 7)o a-amylased] BAE7F AA AHE 7|
20 783 500 470 712 510 46.9 A Zrelg o, wols AAGA o)AM= chlorophyll b}

30 762 413 374 630 454 378 a_oq ‘3_}%1:0] =24 X‘} 3“% ko 7}\ = b}E}‘/Lﬂ-

Table 5. Effect of Ni on protein contents of radishes seeding
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Comparison of Growth and Physiological Responses in Radish for Assay of Nickel Toxicity

ll. Effect of Ni on Physiological Responses in Radish

Jae-Young Cho*, Kang-Wan Han (Department of Agricultural Chemistry, Chonbuk National University. Chonju 561-756.
Korea)

Abstract : The present study was carried out to investigate the effect of Ni on germination, cell elongation, a-amylase
activity, contents of chlorophyll and protein in radish were determined-in the water culture. As the concentration
of Ni was increased in the water culture, germination of radish was 55% by Ni 10 mg/kg and 30% by Ni 20 mg/kg.
The ratio of cell elongation injury was 50% by two days after Ni 20 mg/kg treatment. The injury ratio of a-amylase
activity was 45% in the same condition and as the time goes on, inhibition of a-amylase activity were slightly decreased.
Contents of chlorophyll a and b were decreased two days after treatment and chlorophyll a was more inhibited
than chiorophyil b. Also changes of the protein contents was slightly decreased. Activity of a-amylase was decreased
at germination stage, contents of chlorophyll a and b were decreased at growing stage.

*Corresponding author



