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1.1 R38R & s

B TE D) 148 Ol B2 BB #R I 5 bl XN B9 3l
AT EII AT A R A R AR Y 0~20 em
JEIE A FEARHACPET . pH {E 6. 14 2B 4.2 mg-kg™' |
s 2.8 mg-kg™' A4 0.0132 g-kg™' AR 96. 5
mg-ke™ A 73.4 mg-kg” ARA 42.9 mg-kg A
LT 8 g-kg' .44 0.13 mg - kg™' . A &4H 0.037
mg-kg™' HIEL ARG, i 5 mm i, F IR
M.

PEAEY) AR R - T 1l X 2% ATl S o i o B
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A 1-B o], Cd W BN 5 mg-ke ' I, 5 145
KA 1 3G, b SR B AR W Cd i 4 B R 268. 58
421.29 584.41 pg, H 2% B %, Cd ¥ JE H 30
mg-kg I SRR Cd Bk R KK ok 5
TR AL BRI BRI Cd 5051 1 242. 96 1 345. 93 Fll
2356.72 ng, R SAE BT ORI Cd e B
M Cd a0, 3 Cd W29k 15,30 mg - kg™
Bf K oK AR B TS Cd 25 RN 3 T
KA BRI Cd f 2 R, 5 oK AROK AR E, 43
BTN 88. 2% (121. 1% H1 75. 1% 89. 6%, 45,
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T ER BRI b2 . AR RS FRERIR ] — K A Cd WeBE TR 2257 .3 (P<0. 05) 5
AFNE FRERIR ) — Cd W B[RRI/ AL BR 22 53 1.2 (P<0.05) . Rl

Note: Values are mean+SD. Different capical letters mean significant different at 0. 05 level with the same soil water under

different Cd concentration. Different lowercase letters mean significant difference at 0. 05 level with the same Cd

concentration under different water treament
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Fig.1 Effect on biomass and Cd accumulation of oilseed rape with different Cd concentrations

under different water treatments
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Fig.2 Cd distribution in different organs of oilseed rape in different Cd concentrations
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Note: A: High water content. B; Midia water content. C: Low water content.
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Fig.3 Dsitribution proportion of cadmium in different organs of oilseed rape in different Cd

concentration under different water treatments
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R 1 A AT E RS TR R
PIRF 1, UM ZE XS Cd B BRI & E ML EhE 1,
AHIE 458 Cd e FE T, A R A 434 B A AR 0 5 4 R 48K
S P E R BT W E M2 T A KT AR
W A RO 1 Cd VR BE e A AE 25 S, Horh e
TRAL IR & AR AR A 148 Cd VR BE A 3 m & i
Ko 5 T K IR 7K Ak 3 %) AR 38 4 R A Bl 1 Cd
T RE B3GR SR SN 5 3 0 e TR [R]K A S5
T M B E AR R B A 1 Cd vk B Y3 B &
WR R 5 HE Cd MR E R 5 mg- kg AEFEAH EE, BEK
KL, + 38 Cd MR BE 4512 15 F130 mg-kg™' Y
Hi bR A RO e B UK AR B O [F] 43 Cd
WEEAL SR M I R R BT R E MR, F—K5
RIS BEE T3 Cd REERYIG N, iF 8 R AR Se

JE iR TR — T Cd YR TR RO 1
SRy W e N R AR O B &, 3 Cd WREE M 1S
mg - kg B, AS[E] K 2 A B A T B 2R B0 B B KM,
59 4,45 .3.50.3. 57, LA L -3 Cd W E T iR
X} Cd MEBRCRRALE,
2.5 BBREAH

FH % 2 AT TRl — /K Ar A B R R 2 3 Cd R
BRGNS e Cd AR R 2 2 i M B
+HE Cd W EE N 30 mg-kg B, B K A K R K Ak B
By Cd B B4 Cd WRE R 5 mg - kg™ B 43 BIFEAL T
48.7% 44.3% M 78. 0% , % 13K H1 Cd Wk & 152
Wel VSRS BRIE I FFAE 22 57, /K KA 3T, 2 -
ECAd WS H 5 R 30 mg-kg ' I, R R LR
MR Cd W EEANFRT K R K A B RS B R 22
S0 A 4 Cd VR BRI, = K A B BB B R
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Table 1 BCF and of oilseed rape with different Cd concentration under different water treatments

%%YZEE_ HRA & 48 24U BCF of root M 35 & 4 R 4L BCF of upper TR RETF
Cadmium
concentration . . .
ke 7K ok ik K ik fiek 7K ik K
/(mg-kg™")
5 2. 63aA 2.79aA 1.43aA 2.20aA 1. 93aA 1.98aA 2.93aA 2.38aA 3.49aA
15 1. 18bA 1. 10bA 1. 02aA 1. 53bA 1. 25bA 1. 78aA 4.45aA 3. 50aA 3.57aA
30 1. 02bA 1. 20bA 1.29aA 1.37bA 1. 08bA 1.22aA 3.87aA 2. 56aA 1. 98aA

I3HIR 1.17% 0. 89% F1 0. 79% , 43 5] Ky v 7K kb B ()
1.80.1.90 Fll 1.75 %, 4553, bl 35K 7 1
AN Cd ¥ BE A AN, s Xt 13 od IR R RE T
R, LA 3E Cd ¥R IE R 5 mg-kg™ AU R K AL FE T L BRAL
e TeE

2 FEAKSFGERE Cd RELETHERBRE
Table 2 Shoot extraction rate of oilseed rape with

different Cd concentrations under different

water treatments / %
Cd #e ¥ 7N ik gk
Cd concentration/( mg-kg™!) HW MW LW
5 1. 17aA 0. 65aB 0. 74aB
15 0. 89abA 0.47bB 0. 48aB
30 0. 79bA 0. 45bB 0.41aB

3 itig

TR SRR - R B Ak B A W
(R 2 BEAS S R 38 pH [, S Ak 8 TR HL 7
(Eh) . HL T & & %, JF 1 52w + 8 & 4 8 19 7
PEPY L R PETE AR WS R R 2 R R R AR AR
ZIREAE RS 3R Cd i B HZE B R
SR F AR AR TR 5l 1 Cd W B L Cd
MR EIEM K (P<0.01), 13 pH (HAH K2
foff - B A b Y 0 F A G A2 i AR X Cd
FRIM B, [ INF s 234 3F CdCO, FiI Cd (OH), FTHE M
BP0 SR Cd AR, 1 I U D A
Cd By iest i 38 pH (B 04 R AIG A 1T B iR 46 Ak
FREE OSSR Y XE RIS Cd A9 7 ff AR, M T 412
HEFE A A R R KRR R AR IR A
A= RN DR ARSI e - s v S AR SR A H
T2 AR T R4S FlOR JEVE Y, 158 Eh TR S
P EC 58 SO, > Wk I Ry S* i S ALK H 4 JE 4
B MBI DITE Y AL T EUKRAS

B, T 3 b2 K AR R A8 JRAE T, (A5 g
Fe™ Mn™ ¥ 2URING N, 7EAR R R 10E LAY, -
AL 3 Cd™ R T R Y 2
SRR R AW BeAh, L HEK SR 2 R A AL
AR BA A B, DT R I s s Bk SR 5L 5% 8
DIREAIE AL Cd 4559, AT Cd Al

THOKS R T, — AR T Cd ) 1
FERCRRE R, i RSP A R Cd S, Sy — 07
T A AR R ARG sh RE 2%, 5 R TR P AR Z ) 138 v
Cd BIWe i, Ao B, 458 Cd ¥k B2 2 52 i A7 40 W A
Cd M EZH -, 4 R ZHAEY RN B Cd W5 1%
o Cd W B IEAOED L AR ST A SRt — 2B i
ST EARMS, AWEIE R, R OK AT Cd Ok X
5% Cd A FeAiE 2 i B 2, B 25 48K 2 1 Cd VR B2 1Y)
BT Cd e B2 3K, AR5 Cd
WP BB FIEAN G, I Cd W N 30 mg-kg B, 5
KA BRAG PR RR Cd WY ik 3 2 356. 72 pg, BT
B KRR Y Cd ZEAR FERNZE BEAE R, 2 i 8
B AN RN 54 1 bR RS S A (A B K
G PRI REEATR A SR I 725 19 A FH R 980557 , 2 I o T 348 T U
/N, Cd )b RS S I R, PR Cd 7RI T
FRE [F—HEY AR AL, LSS [ 4y b B ]
e CA* R AR K25 XS5 ARM 5T 45
R—3, AL, BEE T Cd BRI, 3%
TR Cd SRR 52 B, AR A N R AR 1 o A B
A > ZE R > f RGeS FPRL, AT -4 Cd 1S
BT A I T L WA RE g | R B e F 3 v iy 4
Cd AR Cd &, AW RIAFIK S FAE A
] Cd e 85 b B A0 v = b 3B Cd & 7 B3EE Cd &
1 0.41% ~ 1. 17% , Al LAAT 200 /> B3 A 80 Cd &
52 Cd B E B (3 3) il 3 Cd
IR BRBCR BT, HAs— 219 Cd is e 2B T .
AN, T AR s T S AR ) i (25. 03~62.9
) B BALFRHEAY & (2100 g) , AT S 306 45
Cd MR BRI TR,
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Table 3 Cd extraction rate of soil by hyperaccumulators

Cd A E MY TR 275 3CHk

Cd hyperaccumulators Extraction rate/ % References
ENEESF3E Brassica juncea L. 0.09 [34]
KW W3R Thlaspi caerulescens 0. 06 [35]
K W3 T. caerulescens 0.3~4.1 [36]

WL B iy S

¥ Brassica napus L. 0.41~1.17

Zi b =X Cd BAT BRI Z6E T, 1 Cd
VRN 30 mg-kg™ AT DUBA A= <, Ay 3 AR AR
2 [FIE, Xt Cd A BRI CRE ST, s B3R Cd &
TR, S TR 5 —48 Cd s 5
FIAR L B BR AR T g, DA ISR B R Cd 5 3
&2 BB RIAE )

4 4ig

ARBFFEEE R F ], SN Cd FA B0 i T 32 fE
1, ATLMERS R Y Cd 5 Qe RBg b A= i, 39 1€ Cd
WS 5Ky O i e S I E G RIS Cd BBy, IR
IK G T8 1o R W SR R K s i TR R Cd as
S LHOK PIfE B Cd [l F AR RS, B 5 T
BUBALIGE] . TSxT 13 Cd YRS BRACR ] 1 & T4
R Z R AL Cd B Y, B& B E Cd {55 14
T 11, ABFTEE RN M AT SR T B LR
TRHBOE 7B AER
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Effect of Soil Water and Cadmium Content on Distribution
Characteristics of Cadmium in Oilseed Rape
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Abstract; To explore the feasibility of oilseed rape as a repair plant of Cd polluted farmland, effects of Cd with different
concentrations and water contents were studied through pot test. Three levels of soil moisture and four levels of soil
cadmium content experiments were set to find out the law of absorption and accumulation ability of cadmium by oilseed
rape. The absorbing capacity improved with the increasing water content and cadmium concentration; cadmium content
varied a lot in different parts of the oilseed rape, with the above-ground parts absorbing 0.41% ~ 1. 17% of the total
cadmium applied in the soil and leaves absorbing 46. 4% ~72. 6% of the total volume. Under different water conditions,
the increasing of Cd in different parts of the oilseed rape’ s amount of enrichment varied a lot. When the soil moisture
levels were high and medium, amount of cadmium in enrichment followed the order of leaf>stem>root> shell >seed,
while under low soil moisture level, it ranked as leaf> root>stem>shell >seed. In conclusion, oilseed rape had a great
ability of Cd absorption, but cadmium ion was insoluble in rapeseed oil, which showed that oilseed rape can not only
take up cadmium from soil, but also had no effect on edible quality of the rapeseed oil. Thus, oilseed rape is an ideal
plant for Cd-contaminated farmland remediation. This study provides a theoretical foundation for the soil contaminated by
heavy metals with oilseed rape.

Keywords : soil moisture, Cd, oilseed rape, distribution





