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1.1

Wi (Brassica chinensis) fhff: VU H 1%

(Siyueman) K753 (Huogingcai) o

B O AR, SR A RO R 2
Beseht ik i s 0 ~ 20 em F£ 1, H Cu BEEN
35.29 mg/kg, HA Cu N 7.65 mg/kg. Zn 1)
BN 89.71 mg/kg, HAA Zn &4 31.2 mg/kg,
ot 3L AR SR 1 TR,
1.2

SRR+ 1.5 kg G 3 mm 7)) BT EHE
150 mm, 5 120 mm PJEERIZEH . R50 HIEF 4R
WEBHH IR : @ # Cu kbFE: Cu®™ RN 0. 25,
50 #1100 mg/kg (LA IIETH) , 730 mlid/E CK, Cu2s,
Cu50 1 Cul00; @ #7Zn Ab3: Zn™ WE N 0. 25,
50 A1 100 mg/kg (LRI 735lid/E CK, Zn25,

Table 1 Some physical and chemical properties of the tested soil

pH HHUR CEC AN 4K UK 4P R P
(g/kg) (cmol/kg) (g/kg) (g/kg) (mg/kg) (g/kg) (mg/kg)
5.1 18.26 17.19 1.53 455 86.5 121 2255

O 5 S AL A R LI (2002CB410808) %),
* R IES
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Zn50  Zn100 CuZn Cu0+2Zno0
Cu 25 mg/kg + Zn 25 mg/kg Cu 50 mg/kg + Zn 50 05 m 20 ml 3
mg/kg CK, Cu252n25 1.5 ml 0.5 ml
Cu50Zn50 5mil
6 Cu Zn 1 min
CuSO, ZnS0O, ODs30
60% 15
1.4
50 SPSS Duncan
p
70 0.05
1.3 2
2.1 Cuzn
HNO3-HCIO, (O Hitachi 180-80
AAS Cu = 2 Cuzn
pH [10] 2
2mm 5¢g 12.5 ml 1 Cuzn
25 pH Cul00
[10]
NH,*-N Zn100
P P -
K K - Cul100
Zn100 Cu50Zn50
[11] Zn100 Cul00
Cul00 Cu50Zn50
010 g 3 3 Zn
10 ml Cu Cuzn
30 min 2 25 ml
2 CuZn
Table 2 Effect of Cu and Zn interaction on water content and dry weight of B.chinensis
@ (%) ()] (%)
CK 3.63£0.70b 90.9+0.04a 3.37+0.95hc 89.7+3.03a
cu2s 3.40+0.21b 91.9+0.59ab 3.37+0.13bc 89.2+2.07a
Cu50 3.48+0.38b 92.0+0.11ab 3.4740.52¢ 90.9+1.16ab
Cu100 1.33+0.37a 92.5+1.58ab 1.45+1.09% 92.540.76b
Zn25 2.94+0.77b 91.8+0.34ab 3.27+0.71hc 91.2+0.47ab
Zns0 3.54x0.09b 91.8+0.32ab 4.07+0.39¢ 91.4x0.52ab
Zn100 3.03£0.63b 92.4+0.75b 2.05£1.44b 92.740.96b
Cu25Zn25 3.02+0.50b 91.7+0.87ab 3.00+0.42bc 91.8+0.67ab
Cu50Zn50 2.94+0.60b 92.2+0.03ab 2.73+0.54bc 92.740.44b
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2.2 CuZn Cu P 0.05
Cu Cu Cu 100
Cu Cu 3 mg/kg Cu
Cu 25 mg/kg Cu Cu
3 CuZzn Cu (mg/kg)
Table 3  Cu concentrations in shoots and roots of B.chinensis under different treatments (mg/kg)
CK 17.0£2.56a 25.08.08ab 23.0£3.29a 35.2+2.78ab
Cu25 32.2 #4.75b 60.2+15.9bcd 35.8+7.51b 44.1+8.55ab
Cu50 60.3+4.2e 96.2+11.3de 64.6+10.2d 93.0£6.57e
Cul00 66.4+8.98e 198+6.40g 85.6+3.61e 158+16.4f
Zn25 15.1+0.97a 18.5+7.69a 13.0+1.15a 34.7x11.1ab
Zn50 18.0+8.69a 35.5+7.69ab 14.1+0.07a 32.0+1.99ab
Zn100 14.8+2.40a 39.6+7.26ab 19.7+8.49a 36.7+5.39ab
Cu25Zn25 37.7x0.47b 91.7+23.6de 39.1+6.02b 78.7+6.35cd
Cu50Zn50 48.2+5.27¢c 114+6.31e 52.4+6.23c 96.6+8.18de
Cu Cu 25 mg/kg Zn 25
Cu mg/kg Cu25zn25
Cu Cuzn Cu Cu Cu
Cu Cu
Cu Cu Zn Zn
[11] 4 4
Cu Cu25 Zn Cu Cu Zn
Zn Cu Zn
Cu50 Zn 50 mg/kg Zn 50 mg/kg Cu50Zn50
Cu50Zn50 Zn
Cu Zn
Zn Cu
4 CuZn Zn (mg/kg)
Table 4 Zn concentrations in shoots and roots of B. chinensis under different treatments (mg/kg)
CK 118+13.9ab 139+9.15a 11149.91a 129+20.9a
Cu25 96.1+16.7a 142+3.16a 127+44.2ab 130+13.7a
Cu50 169+7.5bc 163+5.84a 180+11.6bc 151+15.5a
Cul00 169+3.1bc 164+187a 175+23.3abc 134+16.0a
Zn25 180+22.0bc 244+28.4b 190+5.88bc 226+32.5b
Zn50 326+54.7d 371+75.5¢c 348+41.1d 414+0.64d
Zn100 906+33.2f 755+47.1e 848+82.9e 879+44.8f
Cu25Zn25 214+28.3c 315+33.9¢c 218+15.1c 299+11.9¢c
Cu50Zn50 621+60.3e 513+27.2d 303+22.5d 477+55.9¢
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2.3 Cu
Cu
Cu Cu
1 Cu Cu Cu Zn
Cu Zn Cu 100 mg/kg
Zn
Cu Cu (el
50 mg/kg Cu
25 mg/kg Cu Cu 50 mg/kg
50 mg/kg Cu 25 mg/kg
1
14 1
5 .
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mistry, 1998, 47: 339 ~ 347
2 Koeppee DE. The uptake, distribution, and effect of
cadmium and lead in plants. Sci. Tot. Environ., 1977, 7:
>0 100 197 ~ 206
Cu (mg/kg) 3 Hart JJ, Welch RM, Norvell WA, Sullivan LA, Kochian
1 Cu LV. Characterization of cadmium binding, uptake, and
Fig.1 Sugar content of B. chinensis under different translocation in intact seeding of breed and durum wheat
Cu treatments for 8 days cultivars. Plant Physiol., 1998, 116: 1413 ~ 1420
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DIFFERENCE IN RESPONSE OF TWO CULTIVARS OF BRASSICA
CHINENSIS TO Cu AND Zn CONTAMINATION OF SOIL

XUE Yan*?  ZHOU Dong-mei*  SHEN Zhen-guo®
(1 State Key Laboratory of Soil and Sustainable Agriculture (Institute of Soil Science, Chinese Academy of Sciences), Nanjing 210008;

2 Department of Plant Science, College of Life Science, Nanjing Agricultural University, Nanjing 210095 )

Abstract  Responses of two cultivars of Brassica Chinensis to soil heavy metals Cu and Zn were investigated.
The results indicate that when the soil was treated with Cu, Zn or both, the difference between the two cultivars in
biomass, water content and heavy metal concentrations varied with concentrations of Cu and Zn. The sugar content in
shoots of Huogingcai was higher than that of Siyueman. When Cu and Zn coexisted, the accumulation of Cu and Zn
in the roots of both cultivars of Brassica Chinensis increased in comparison with that in the treatment of Cu or Zn
alone, but varied in the shoots between cultivars and between treatments.
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