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Enrichment Difference of Heavy Metal Cadmium and Cuprum by Brassica napus L. in Contaminated Farmland Soil
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Branch of National Center of Oilseed Crops Improvement, Hefei, Anhui 230031)

Abstract [ Objective ] To explore the difference of remediation ability of Brassica napus varieties to heavy metal cadmium and copper pollution
in farmland soil. [ Method ] Ten main rapeseed cultivars were planted in heavy metal cadmium, copper contaminated areas and non-polluted ar-
eas. The difference of absorption and enrichment of different cultivars to cadmium and copper in farmland soils at different growth stages and
plant locations were studied under two different soil backgrounds.[ Result ] Rapeseed had strong ability of adsorption and enrichment for heavy
metals cadmium and cuprum in contaminated soil, but the ability of adsorption and enrichment for heavy metals was different in different rape-
seed cultivars and different parts of plants. The cadmium mainly enriched in stems and leaves of rapeseed plants, especially on the stems. The
enrichment ability of each part was in turn: leaves>stems> roots > seeds. The cuprum mainly enriched in roots and seeds, and the enrichment
ability of each part was shown as: root > seeds > leaves > stems. Ten rapeseed varieties showed significant differences in the enrichment ability
for heavy metal cadmium. In the seedling stage, the enrichment ability for heavy metal cadmium of QinyoulO was stronger than other cultivars ,
while in the mature stage Qinyoull and Mianyoull enrichment ability for cadmium was best. The enrichment ability of copper in different rape-
seed varieties also showed differences. The copper enrichment ability of Qinyou 10 was stronger in seedling stage, and the copper enrichment
ability of Qinyou 10 and Zheyou 51 in mature stage was relatively higher. [ Conclusion | This study can provide technical support for the repair of

heavy metal contaminated soil.
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Table 1 Rapeseed cultivars ( Brassica napus) selected in the experiment
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Cultivar Seeds company Registered code
i 11 %5 Mianyou 11 DU EIZERL B A FRA R [ HiH 2002004
B 10 Qinyoul0 BB H] 3 2006003

4 115 Qinyoull  VLFRHTANLIEA A FRAF 5 i 2009008
KA 11 Tianheyoull yﬁiawm&%mwﬁm I/ 731 2009022
NIz
Hrilh 589 Zhongyou 589 LA Fh T4 A A 7
M 737 Fengyou 737 BRpSEAef R HAT FR A 7]
1l 21 Huyou 21 TRE B R A R

H% e 418 TLIREDER B A B2 7]
Zhongheza 418

Wil 51 Zheyou 51

[ 57 il 2010011
[E 73l 2011015
] B 9l 2011023
[ H 7l 2011024

ff\r%% AL B 3 AT BR [ i 2013017
NIl
VUl ER A K S A R

]

183 99 Deyou 99 fedih 2015008
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Table 2 Heavy metal content in soil of test sites mg/ kg
AL ¥ Cd 4 Cu 4 Ph B Ni 4% 7n ¥ He il As
JI 43 #2481 Cuozheng, Feidong County 0.19 25 21 20 46 0.05 8
il L% Yian, Tongling City 7.23 233 134 27 297 0.05 25
U e A Risk screening values 0.30 50 70 60 200 1.30 25

TE: WU {E 2 I GB 15618—2018( - 3ERflg i~ It 4 895 e K

o Pshmifie)

Note : Risk screening values refer to GB 15618-2018 Soil Environmental Quality=Risk Control Standard for Soil Contamination of Agricultural Land
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Table 3 Cadmium content in roots of rapeseed plants at seedling stage

155 R T

Y YUk B

AR Cadmium cqntent E%%éﬂl jlz(f(;l::ijr—fﬁ
Cultivar of rools m Ennc.hr.nenl content

contaminated coefficient R

soil // mg/kg in CK
#3311 5 Mianyoull 1.20+0.54 cd 0.165 4 —
ZZ1f 10 5 Qinyoul0 2.35+0.47 a 0.3252 <0.001
Z 11 5 Qinyoull 1.56+0.67 bed 0.2152 <0.001
KA 11 Tianheyoull 1.83+1.27 abe 0.252 4 <0.001
Fryil 589 Zhongyou 589 1.89+1.05 ab 0.261 0 —
9 737 Fengyou 737 1.33+0.59 bed 0.184 2 <0.001
i 21 Huyou 21 1.75+1.02 abc 0.242 5 <0.001
%24 418 Zhongheza 418 1.19+0.72 cd 0.164 0 <0.001
Wil 51 Zheyou 51 1.64+0.77 be 0.227 1 <0.001
i3 99 Deyou 99 0.95+0.51 d 0.130 8 <0.001
SF-341{H Mean 1.57+0.84 0.216 8

T FAR AP I S m i e LR 2
Note : The content of heavy metal cadmiumin soil in the enrichment coeffi-
cient is shown in table 2
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Table 4 Cadmium content in leaves of rapeseed plants at seedling stage

AT TS YL BRI HiE RHK L
Cultivar . Cadmlur.n cnntenF of roots Enrlc.hr.mmt Tran-sr?orl Cadmmm

in contaminated soil // mg/kg coefficient coefficient content in CK
#5311 5 Mianyoul1 5.04+1.00 cd 0.697 4.212 —
ZZ{J: 10 5 Qinyoul0 8.13+1.42 a 1.125 3.459 <0.001
Zf 11 5 Qinyoull 5.77£1.37 be 0.798 3.709 <0.001
KA 11 Tianheyou 11 5.05£1.22 ed 0.698 2.767 <0.001
i1 589 Zhongyou 589 6.41£1.51 b 0.886 3.397 —
FE7 737 Fengyou 737 4.50+0.59 cd 0.623 3.381 <0.001
73 21 Huyou 21 4.65+0.55 cd 0.643 2.651 <0.001
Hi1% 7k 418 Zhongheza 418 4.67+0.62 cd 0.647 3.943 <0.001
Wil 51 Zheyou 51 5.53+0.58 bed 0.765 3.370 <0.001
%3 99 Deyou 99 4.16+0.65 d 0.575 4.395 <0.001
SE4{H Mean 5.39+1.46 0.746 3.528

TR ARR W LI SR A R K 2

Note : The content of heavy metal cadmium in soil in the enrichment coefficient is shown in table 2
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Table 5 Cuprum content in roots of rapeseed plants at seedling stage

Ve LR A N
YL AN P . ISR Cadmium
Nt of roots in Enrichment
Cultivar . .. content
contaminated coefficient in CK
soil // mg/kg m
#5311 5 Mianyoull 6.29+4.68 0.027 0 —
Z 10 5 Qinyoul0 7.46+4.45 0.032 0 0.20
Zf 11 5 Qinyoull 6.63+£5.75 0.028 4 0.23
KRAGH 11 Tianheyou 11 4.39+2.14 0.018 9 0.32
11 589 Zhongyou 589 5.72+3.12 0.024 6 —
T 737 Fengyou 737 5.51£2.58 0.023 6 0.00
73 21 Huyou 21 6.98+1.66 0.030 0 0.14
1% 2% 418 Zhongheza 418 4.84+1.49 0.020 8 0.45
Wi 51 Zheyou 51 6.67+1.76 0.028 6 0.48
1853 99 Deyou 99 4.26+1.15 0.018 3 0.00
SEH4{E Mean 5.88+3.17 0.025 2 0.23

TE WA R HOT Y R R AR R LR 2
Note : The content of heavy metal cuprum in soil in the enrichment coeffi-
cient is shown in table 2
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Table 6 Cuprum content in leaves of rapeseed plants at seedling stage

AR oY R A i HERK Heim FHL JET5 Y B
R R Cuprum content of roots Enrichment Transport Cuprum
Cultivar . prum . . P prt

in contaminated soil // mg/kg coefficient coefficient content in CK
#3115 Mianyoull 1.85+0.79 ¢ 0.007 9 0.293 6 —
ZZ{f 10 5 Qinyoul0 4.65+2.66 a 0.020 0 0.623 8 <0.001
Zf 11 5 Qinyoull 2.73+1.27 be 0.011 7 0412 4 <0.001
KA 11 Tianheyoull 1.58+0.91 ¢ 0.006 8 0.359 2 <0.001
Hyi1 589 Zhongyou 589 2.21+1.07 be 0.009 5 0.386 0 —
TEii 737 Fengyou 737 1.53+0.43 ¢ 0.006 6 0.278 6 <0.001
73 21 Huyou 21 2.49+0.65 be 0.010 7 0.356 7 <0.001
Hi1% 74 418 Zhongheza 418 1.70+£0.71 ¢ 0.007 3 0.3517 <0.001
Wil 51 Zheyou 51 3.43+0.51 ab 0.014 7 0.514 5 <0.001
1831 99 Deyou 99 1.63+0.63 ¢ 0.007 0 0.381 2 <0.001
SEF{E Mean 2.38+1.43 0.010 2 0.395 8

T B AR R RO Y L B AR i Rk 2

Note : The content of heavy metal cuprum in soil in the enrichment coefficient is shown in table 2
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Table 7 Cadmium content in stalks and seeds of rapeseed in mature period

BEER SERFHRRR I o i MR FERL PR i CEES
Cultivar Cadmlum content Enrlc.llrpent Cadmlum content Enrlc.hr'nent
in stems // mg/kg coefficient in seeds// mg/kg coefficient
2l 11 %5 Mianyoull 39.47+22.62 a 5.460 0.60+0.19 0.082 4
7t 10 %5 Qinyoul0 12.37+2.06 b 1.710 0.48+0.16 0.066 4
ZZf 11 5 Qinyoull 40.04+30.89 a 5.539 0.78+0.49 0.108 5
KR 11 Tianheyoull 17.81+2.83 b 2.463 0.48+0.09 0.066 4
13t 589 Zhongyou 589 26.44+14.80 ab 3.657 0.40+0.22 0.055 9
FEH 737 Fengyou737 11.26+2.60 b 1.557 0.66+0.35 0.091 0
717 21 Huyou 21 12.87+3.89 b 1.780 0.43+0.15 0.059 1
1% 2% 418 Zhongheza 418 12.80+5.67 b 1.771 0.37+0.23 0.051 1
Wit 51 Zheyou 51 25.98+9.65 ab 3.593 0.41+0.20 0.056 3
831 99 Deyou 99 20.15+11.47 ab 2.787 0.48+0.24 0.067 0
SEH{E Mean 21.92+16.16 3.032 0.51+0.26 0.070 4

TE WA ARMCh i L R AR S R AR 2

Note; The content of heavy metal cadmium in soil in the enrichment coefficient is shown in table 2
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1, v 25T op 4 5 B v 1O i S A B4 A 11 45 gk
1.62 mg/kg, & B RARAIZL 10 540 0.26 mg/kg, IS il
(VIR F i 48 BB 5 i 28 55 3K S 5 K Rk 0 i ) 4 2R

K Ry 0.021 7, Fhokr v T 4 & A 1Y % 8T BE R
5.05 mg/ kg W TEEFF A G & & Pl 51 285 %10
10 S IR H R 5 5 v, LR A 0 S 34 5 S 43 R
7.54.7.01 mg/kg, 4Rl 115 SRR 11 5783 99 1yFks
i B SR AR, LT A 11 SRR R S B 2.58 me/kg
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Table 8§ Cuprum content in stalks and

seeds of rapeseed in mature period

S %(:H*%IEJE"J/E\E E%%éﬁl ﬁﬁ?ﬁﬂﬁ@é‘i R
Cultivar _wuprum content Enrlc.hr.mmt .Cuplum content Enrichment coefficient
in stems // mg/kg coefficient in seeds // mg/kg

#4411 5 Mianyoull 1.62+0.48 a 0.006 9 2.58+0.48 b 0.011 1
ZZ{f 10 5 Qinyoul0 0.26+0.31 ¢ 0.001 1 7.01£4.59 a 0.030 1
Z 11 5 Qinyoull 1.20+0.27 ab 0.005 1 5.58+0.72 ab 0.024 0
KR 11 Tianheyoull 0.76+0.31 abc 0.003 3 3.24+0.76 ab 0.0139
71 589 Zhongyou 589 1.41£0.55 a 0.006 1 4.84+1.92 ab 0.020 8
i 737 Fengyou737 0.98+0.51 abe 0.004 2 5.15£2.20 ab 0.022 1
773 21 Huyou 21 1.42+0.73 a 0.006 1 7.06£2.97 a 0.030 3
Hit%Z% 418 Zhongheza 418 0.52+0.48 be 0.002 2 4.28+1.03 ab 0.018 4
Wiih 51 Zheyou 51 1.36+0.41 ab 0.005 8 7.54+4.20 a 0.032 4
1853 99 Deyou 99 0.96+0.46 abc 0.004 1 3.22+1.23 ab 0.013 8
SF-HJ{F Mean 1.07+0.61 0.004 5 5.05+2.96 0.021 7

T W AR R ACH A L R 4 A i L3k 2

Note : The content of heavy metal cuprum soil in the enrichment coefficient is shown in table 2
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