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Abstract: [Objective] The elements Cu and Cr are two important heavy metal pollutants. In this study
the single and combined effects of Cu and Cr( V) on the seed germination and the root elongation of Pak-
choi (Brassica chinensis) were investigated in order to provide scientific basis for the predication, evalua-
tion and repair of copper and chromium combined pollution. [Method) With the seeds of pakchoil “Qinbai
2” as material, the soil culture experiments were conducted to study the effects of single and combined pol-
lution of copper and chromium on seeds germination energy,germination rate and root inhibition ratio. [Re-
sult] The results showed that seed germination indexes were not significantly affected in low concentra-
tions of Cu and Cr treatments, whereas the root enlogation inhibition rate was remarkable in high concen-
trations of Cu (=800 mg/kg) and Cr(=60 mg/kg) treatments (P<C0. 05). It was found that there were
significant liner relationships between concentration of Cr (V[) and root elongation (P<C0. 01) and low
concentration of Cu ({200 mg/kg) could accelerate the root elongation while high concentration of Cu
could inhibit it significantly. Cu and Cr had antagonistic effects on seeds germination and root elongation of

Pakchoi Meanwhile,the antagonism of Cu against Cr was in response to the concentration of Cu. [Conclu-
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sion) In conclusion,the toxicity of the pollutants to seed germination is lower than to root elongation. It’s

suggested that the seed root length inhibition rate be taken as indicator to determine heavy metal biological

toxicity

Key words: heavy metals pollution;combined pollution;seed germination;inhibition rate of root elonga-

tion; pakchoi
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Table 1 Effect of single copper or chromium pollution on seed germination indexes of pakchoi
o EEE  EAR  RERE | o RAR  RAR  RAWE
(mg * I;gfl) Germination Germination Gcr.mmatlon (mg + kg~ Germination Germination Germlnallon
energy rate index energy rate index
0(CK) 0.95 a 0.97 a 9.25a 0(CK) 0.95 a 0.97 a 9.25 ab
50 0. 64 bc 0.73 ab 9.59 a 5 0.54 b 0.62 bc 9.27 ab
100 0.60 ¢ 0.56 b 8.34 a 10 0.61b 0.72 b 10.21 a
200 0.88 a 0.49 b 9.69 a 20 0.58 b 0. 64 bc 8.54 ab
400 0. 82 ab 0.69 b 10.62 a 40 0.49 b 0.55 be 6.06 be
600 0. 80 abc 0.65 b 10.49 a 60 0.24 ¢ 0.50 ¢ 3.89 ¢
800 0.33d 0.47 b 5.22 b 80 0.20 ¢ 0.20d 2.76 ¢
1 000 0.29 d 0.48 b 5.21b 100 0.20 ¢ 0.24 d 2.81 ¢

T < [ 0B 5 bn AN [ /NG 52 B 3 R R 218 MO 22 57 i 35 (P<<0..05) . FAR T,

Note: Different lowercases in a column mean significant differences(P<C0. 05). The same as below.
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Effect of single copper and chromium pollution on root elongation of pakchoi
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Table 2 Combined toxic effects of copper and chromium on seed germination indexes

Cr/ Cu/ . Z{ﬁtﬁh . Zifﬁ Z‘Zﬁ?ﬁ?ﬂ( Cr/ Cu/ . Zi#jbﬁh . Ziﬁb}: szﬁ*g%{
(mg kg~ ") (mg + kg~ 1) Germination  Germination Gcrmmatlon (mg - kg~ 1) (mg - kg Germination Germination Gcrmlnatlon
energy rate index energy rate index
0 0.54 ¢ 0.62 b 7.52 b 0 0.64 b 0.64 b 5.51 ¢
200 0.87 b 0.89 a 9.46 a 200 0.82 a 0.93 a 8.21 ab
5 400 0.93 ab 0.93 a 9.76 a 20 400 0.88 a 0.97 a 8.56 ab
600 0.93 ab 0.93 a 9.84 a 600 0.90 a 0.97 a 8.76 ab
800 0.97 a 0.98 a 9.41 a 800 0.95 a 0.97 a 9.25 a
0 0.61 ¢ 0.72 ¢ 7.08 b 0 0.52 b 0.55b 6.06 b
200 0.86 ab 0.87 ab 8.66 ab 200 0.95 a 0.97 a 9.09 a
10 400 0.67 be 0. 83 be 8.81 ab 40 400 0.95 a 0.98 a 9.14 a
600 0.90 a 0.95 ab 8.82 ab 600 0.93 a 0.97 a 8.98 a
800 0.97 a 0.98 a 9.16 a 800 0.95 a 0.97 a 9.09 a
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Fig. 2 Combined toxic effects of copper and chromium on root elongation of pakchoi
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