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Abstract

Sunflower (Sunking4505) and Rape (Sunmang) are oil-seeds containing high oleic acid, and these are used for the pro-
duction materials of bio-diesel and applying for phytoremediation. The effect of cadmium on germination rate and the growth
of the plants is evaluated. Object seeds were placed in Cd (0, 1.5, 4, 12, 30, 60, 100, 150, 300, 500 mg/L) solutions for seven
days, and germination rate, root length, shoot length, seedling length, and dry weight were observed. ICs, seedling vigor index,
and tolerance indices were computed, and data were statistically analyzed by Analysis of Variance (ANOVA). Germination rate
as well as root, shoot, and seedling length decreased as the cadmium concentration increased except dry weight. The ICsy of
sunflower and rape are 112 and 10 mg-Cd/L, respectively. Only one of the sunflower seeds is germinated at 500 mg-Cd/L
whereas rape seeds are not germinated more than 150 mg-Cd/L solution. Root has higher cadmium sensitivity than shoot, and
sunflower has higher germination rate, growth, and seedling vigor index than rape. In case of tolerance indices, sunflower has

lower value than rape at relatively low concentration, but has higher value at high concentration.
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Table 1. The effect of different concentrations of cadmium on seed germination and seedling growth of sunflower(a) and rape(b).

(2
Cd treatment Germination rate Root Length Shoot length Seedling length Dry weight
(mg/L) (%) (cm) (cm) (cm) (mg)
0 96.7 + 2.28"2? 6.7+ 0.77a 7.4 +0.37a 14.1 + 1.07a 47.7 + 0.58a
1.5 87.8 + 4.69a 5.1 £0.50a 7.6 +£037a 12.7 £ 0.74a 47.1 = 0.40a
4 85.6 £ 4.36a 2.5+ 0.23b 6.6 = 0.23b 9.1 £0.38b 475+ 041a
12 86.7 £ 1.72a 1.5 £ 0.09¢ 6.4+ 0.20b 7.8 £0.26c 48.1 = 0.43a
30 80.0 £ 6.21a 1.0 £ 0.04d 5.5+£0.13c 6.5+ 0.15d 482 £ 0.42a
60 62.2 = 3.30b 0.8 £ 0.03e 5.1+0.15d 5.8 +0.16e 48.7 £ 0.59a
100 54.4 £ 6.76b 0.8 £ 0.04e 44 £ 0.14e 5.2 £ 0.14f 47.9 £ 0.59a
150 35.6 = 6.43b 0.9 £+ 0.06e 4.0 £ 0.14f 49+ 0.18f 45.8 £ 0.43b
300 6.7 £4.22¢c 0.8 £ 0.06e 29+0.17g 3.7+0.19¢ 452 + 1.64b
500 1.1+ L1lc 0.5+ NDYe 2.1 + NDg 2.6 + NDg 46.1 + NDb
(b)
Cd treatment Germination rate Root Length Shoot length Seedling length Dry weight
(mg/L) (%) (cm) (cm) (cm) (mg)
0 85.6 £ 2.05a 4.5+ 0.25a 4.6 +0.17a 9.1 £0.09a 3.1 £0.09a
1.5 72.2 £+ 5.82ab 3.9 £ 0.33ab 4.1£0.16b 8.0 £ 0.09ab 2.9 + 0.09b
4 63.3 = 7.25b 3.3 £0.2% 4.7+0.18a 8.0 + 0.37b 32+0.37a
12 45.6 + 2.68¢ 1.3+£0.11c 4.6 £0.23a 59+£0.13c 2.9+ 0.13b
30 25.6 + 4.36d 1.0 £0.12¢ 3.3+ 0.26¢ 4.3 +0.09d 3.1£0.09a
60 6.7 £2.43e 1.0 £ 0.17¢c 1.8 £0.22d 2.8 £0.26e 2.8+ 0.14b
100 1.1+ 1.11e 0.5 £ NDc 2.0 £ NDd 2.5+ NDe 3.7+ NDb
150 9 - - - -

DResults are arithmetic mean + standard error.

2 Arithmetic mean with different letters are significantly different from one another (P<0.05) according to one-way Analysis

of Variance (ANOVA).

JND denotes no data because only one seed is germinated.

4 — means no data due to no germination.
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Fig. 1 Germintation rate of sunflower and rape in the presence
of various cadmium concentrations
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Fig. 3 Seedling vigor index of sunflower and rape in the
presence of various cadmium concentrations
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