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Table 1. Analysis of variance (mean square) for studied traits
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= *and ™ is significant at the 5 and 1 percent probability level, respectively and non-significant
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Table 2. compares the average effect of heavy metals on the percentage and rate of germination, length
of root and shoot in seedling bean
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Means followed by the same letters in each column are not significantly different by LSD test at 5% probability level
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Table 3. Analysis of variance for comparison of group traits
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* *and "™ is significant at the 5 and 1 percent probability level, respectively and non-significant
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Table 4. Analysis of variance (mean square) for studied traits
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* *and ™ is significant at the 5 and 1 percent probability level, respectively and non-significant
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Table 5. compares the average effect of heavy metals on root dry weight, shoot and seedling vigor bean

Sl Gl e S chle (p S o) azaty, S22 (55 (p S hee) azalle S22 (3 azalS 4y asls
Treatment Concentration (mg/l) Radicle dry weight (mg) Plumule dry weight (mg) Seedling vigor index
Control 0 22,732 48.17% 9.03¢
Cd(NO3), 25 12.30 < 32.75 b 5.41 b
Cd(NO3), 50 1032« 23.80 % 3.90 ¢f
Cd(NOs), 75 10.38 < 23.75 % 3.68 <
Cd(NO3), 100 6.40 ¢ 13.69 © 2.27°F
Pb(NO3), 25 22.77% 40.89 *© 4.99 of
Pb(NO3), 50 20.01 ® 39.75 *¢ 5.71 b
Pb(NOs), 75 14.14 b 32.40 ¢ 5.98 b
Pb(NO3), 100 11.83 ¢4 23.10 4 5.61 b
Ni(NO3), 25 13.82 b 35.67 8.11%®
Ni(NO3)2 50 15.31°% 37.30 ¢ 7.23 a4
Ni(NO3)2 75 16.90 *°© 43.83 % 7.87*¢
Ni(NOs)2 100 14.39 % 34.64 4 6.17*¢
CuSOq4 25 12.56 4 30.44 b4 4,73 ¢f
CuSOq4 50 13.21 %4 28.89 ¢d 5.68 b
CuSOq4 75 15.09 b 27.56 °° 5.99 b-e
CuSO4 100 12,22« 23.33 % 6.04 b
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Means followed by the same letters in each column are not significantly different by LSD test at 5% probability level
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Table 6. Analysis of variance for comparison of group traits
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L_a QIT az>,0
e S0 Radicle dry Plumule dry Seedling vigor
S.0.V df : i i
weight weight index
(o5 S5 e g p3easlS 1 44.04 s 191.3 0% 27.12*
Cadmium and Pb - nickel and copper
Naliiand 1 20.73 s 104.49 ns 0.72 s
Cadmium -Pb
e JS..J 1 698.7%* 3460.3# 31.39*

nickel - copper
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Abstract

Heavy metals of biosphere rise since the beginning industrial revolution and the toxicity of heavy
metals cause to impair in the process of germination and growth of plants. In order to evaluate the
effects of heavy metals on the germination of pinto bean (cv. Sadri) an experiment was conducted at
Seed Technology Laboratory of Yasouj University in 2013. The experiment was conducted as CRD in

five replications include different concentration of Cd(NOs3),, Pb(NOs),, Ni(NOs), and CuSOs (25, 50,
75 and 100 mg/1) and a control treatment. Germination characteristics include the rate and percentage
of germination, seedling weight and length and seed vigor index were studied .Results showed that the
highest rate and percentage of germination was belonged to control, and least in the 100 mg/l of

Pb(NO:s),. With the increase in concentrations of Pb, percentage and rate of germination and root and
shoot dry weight showed a downward trend. 100 mg/l concentration of Cadmium nitrate decreased the
rate germination of pinto bean seeds in compare with control. Increasing the concentration of
cadmium impairs the growth of seedling root; shoot and vigor index of bean. Toxic concentration of
copper compared to nickel had more negative effect on germination, root and shoot length, root and
shoot dry weight and seedling vigor. In general, the results of this study showed that cadmium and Pb
may give to plants allows germination, but increased in their concentration impaired the some seed
germination indices of pinto been seed.
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