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Effects of Heavy Metals Copper,Cadmium,l.ead and Zinc

on Seed Germination and Seedling Growth of LLeguminous Species
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Abstract; Screening and study of heavy metal tolerant plants suitable for the local climate and soil
condition is the premise of phytoremediation to heavy metal contaminated soil. In this study, the
effects of Cu*" ,Cd*" ,Pb*" and Zn®" single heavy metals on seed germination and seedling growth of 4
legume species were studied by the method of culture dish. The results show that with the increase of
Cu?" ,Cd*" ,Pb*" and Zn®" concentration, the germination rate, germination potential of Onobrychis
viciaefolia Scop., Trifolium repens L., Caragana Korshinskii Kom.and Lespedeza bicolor Turcz.
were reduced. The seed germination percentage of Onobrychis wviciaefolia Scop. under 300 mg/L
concentration was significantly higher than control. The seed germination percentage of Caragana
Korshinskii Kom.under 25 mg/L concentration was significantly higher than control(p<C0.05) ; All the
metals showed toxicity to root growth and shoot length of four plant species. The seedling root length
and shoot length of four plant species was decreased with the increase of Cu’" ,Cd*" .Pb*" and Zn*"
concentration significantly.
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Cu?* (2D %)
(mg/L)
ck 80.040.6 a 89.0+2.1a 65.31+2.9 a 52.64+1.9a 73.3+4.6a 80.7+5.6 a 54.74+2.4 a 46.01+3.8 a
100 82.7+3.8a 85.3+2.9b 60.7+1.5b 52.3+1.8a 78.7+3.0b 78.3%+2.1b 53.74+3.6 a 48.0+2.1a
200 88.74+1.8b 86.0+1.7b  63.7£2.8 ab 50.0%3.5a 79.0+4.7b 79.31+6.8a 51.3+£3.6 b 49.7+£3.5a
300 91.74+4.9b 88.7+2.0a 62.0+5.8b 23.3+3.6b 84.3+2.5b 81.74+7.0 a 50.3+3.8b 18.3+2.0b
400 75.7+4.8¢c  70.043.5c¢ 43.54+56c  5.0+1.5¢  69.3+6.1c 63.7+3.4c 34.3+59c 3.7+15¢
500 65.0+5.3d 47.0%2.6d 23.34+3.9d 1.3+0.3d 53.7%+3.1d 38.04+3.2d 21.04+4.5d 1.340.3d
ERARFFEHRINSURFEFRE, TR,
2 Cd** 4
Cdz+ <%) <%)
(mg/L)
ck 80.0+0.6a 89.0+2.1a 65.3+2.9a 52.64+1.9a 73.3+t4.6a 80.7+£5.6a 54.7+2.4a 46.0+3.8a
25 81.34+2.6a 88.3+1.1a 73.3+2.9b 51.346.4 a 75.7+3.0 a 80.0+1.2 a 67.7+5.3b 44.04+3.6 a
50 80.7+3.3a 84.0+3.3b 63.71+8.4 a 49.0+4.9b 73.0£7.7 a 78.3+3.3 b 56.345.7 a 41.3£5.5b
100 81.0+£5.8a 78.3+2.1¢c 62.7+t3.4 a 50.2+5.8ab  74.3+4.7a 73.3+4.6 ¢ 55.3+6.3 a 43.34+3.1 ab
150 75.74£3.1b  60.0+1.4c 56.3+3.4c 45.0+3.3¢  68.3+£3.7b 51.3+4.0d 49.04+9.8c 37.7E3.6¢
200 73.0+6.9b 39.0+2.0e 53.7+2.8 ¢ 43.7+5.6 ¢ 63.7+3.1¢ 29.0+1.3e 50.0+3.2 ¢ 36.31+6.3 ¢
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ck 80.0+0.6a  89.0+2.1a 653+29a 52.6+1.9a 73.3F4.6a 80.7t5.6a 54.7+24a 46.0+3.8a
100 81.7+3.3a  88.7+5.1a 64.7+84a 57.3+6.9b  73.7+t4.7a T79.7+£7.7a 53.7£8.9a 50.0t3.4b
200 83.7+3.9a 88.7+4.0a 67.7+3.8b  59.0+7.9b  74.0+53a 79.0£55a 55.7+4.7a 51.7+2.9b
300 81.74+9.0a  89.3+8.2a 69.0+6.0bc 50.7+7.1a 73.3%+7.5a 81.3+3.7a 58.7+2.9b 457+7.1a
400 82.7+9.7a  80.7%t5.3b  68.948.0bc 38.0f4.5¢ 747+5.0a 73.0£59b  56.3+5.0a  20.7+3.7c
500 75.0+6.5b  80.04+4.7b  59.7+6.8d  6.3+8.2d  63.7+6.6b  69.7+5.7c  49.0+8.7c  4.745.3d
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ck 80.04+0.6a  89.0+2.1a 653+29a 52.6+1.9a 73.3+4.6a 80.7+5.6a 54.7+2.4a 46.0+3.8a
100 80.7+7.0a  90.3+2.3a  66.7+5.7a 53.3%+8.6a 73.7t4.2a 81.3+3.5a 55.0%3.3a 47.0+1.3a
200 81.3+4.5a  92.0+5.1a 68.7+7.2b  53.0+2.3a 73.7+4.6a 82.3.042.0a 57.7+58b 47.7+2.6a
300 81.74+5.6a  89.7+4.9a 69.043.3bc 52.7+3.3a 743+5.6a 81.3+9.3a 58.7+3.6b 47.7+1.7a
400 83.3+3.1a  85.7+59b  747+5.1c 50.0+4.2b  75.7+3.9a 78.0£3.0b 60.3%+3.9c 46.7+3.0a
500 79.04+7.8a  74.0£5.8c¢  70.7£23b  49.0+1.1b  70.0+3.3b  69.748.0c  59.3£6.0bc 46.042.2a
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