‘ A ’,3 W2 o2 i
ﬁ& ;%%H £s @t&J BRI e R

\GRO-ENVIRONMENT SCIENCE
PAik: http://www.aes.org.cn

A E -3 R R AR B Y K RN R R e

MREEE, XIZFE, Mam, FERIR, BEE, Sve, SIRE, &

5 AL

WREEE, XIZE, MRk, A ES, FEE, S ve, Sk, A k. ARS8 AR AR 2T SRR R AR 23], Al 38
Rl 2022, 41(8): 1671-1681.

TEZR R BE View online: https:/doi.org/10.11654/jaes.2021-1362

FETT BRI HAB S

Articles you may be interested in

ARl /INZZ it A SR A R AR 2R 1 22 S o

W, B A

LAV IABTRL 24 4]. 2021, 40(4): 756-765  hitps://doi.org/10.11654/jaes.2020-0967
SR b X 1 - 1 TP OAS [ S X Y RERRAE

mEE, DS, SAMN, AR E, TS, PRk, Bk, 75

LV PR R4 4R 2018, 37(11): 2541-2548  hitps://doi.org/10.11654/jaes.2018-0908

KL R AR INZE i Rl AR R 25 et o

Gy, sy, MRt DR, &R, A H AL, B, m s

TN IR 244 2022, 41(6): 1164-1174  https://doi.org/10.11654/jaes.2021-1373
AT K it ot 1) B AN A

EHE T, R, FOLT, A, TR, B

RN IREERL 2254, 2017, 36(5): 839-846  https://doi.org/10.11654/jaes.2016-1668
RN I AE AR R BRI SRR AR 2R 14 52 )

KRR, T, X, B, BONE, BAE, Mg, [, sk

LV FREE B4R 2021, 40(2): 260-268  https://doi.org/10.11654/jaes.2020-0873

FAEMATANT , FRTLVR


http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/index.aspx
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-1362
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0967
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2018-0908
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2021-1373
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2016-1668
http://www.aes.org.cn/nyhjkxxb/ch/reader/view_abstract.aspx?doi=10.11654/jaes.2020-0873

2022,41(8): 1671-1681 R W ®E M FE F R 20224F8 H

® Journal of Agro-Environment Science @&

PRiGER, XURTES, BRo, S5 R[S dh R AR S0P M BRI AR R AT RG] ARl BREERL 272241, 2022, 41(8) : 1671-1681.

CHEN Z Q, LIU Q Z, LIN Q, et al. Evaluation of cadmium accumulation in different leafy vegetable cultivars and approaches for reducing

accumulation[J]. Journal of Agro—Environment Science, 2022, 41(8): 1671-1681. . "E:'I_'-' :
A o,

FEisRLE 0SID

AN E I3 m A iR iR R M BE (R sR TR RRIIETE

HREZR, NFH, MR, BARS, B, &BFE, 8%, HR"

bl
(LWL R F IR 5 R4 B Vs W IR 8 B 5 A SR A E IR, il 3100585 2. Bl 8 oA s b, b
HE 2011035 3. AT ZR 8 XA ARME s, B 2012015 4. BT 568 KR AR RS ey, i 201899)

O OE RIS [RS8 S R B S e SR X A W e s S R SR AL, R B BV M DRI AR ) 13 A S e [ S
(Spinacia oleracea 1..) 532 (Brassica rapa var. chinensis(L.) Kitam.) #1432 (Lactuca sativa var. ramosa Hort.)3 /l\ﬂlﬁ] N R
Qe H e SR AR R 28 5, JF 3 M s me ] 0 AL AR R AR DG TR 3R () I R 90 - 49 o 4 Jeg ol A NS P <6 s o i L 42 7 5 i AL JIES 2
PRI At X A & 7 (Brassica rapa var. chinensis(L.) Kitam. ) H#5F R RCR . 500 OARTR 22 S Bt b35S A 4 &
AR 25, BRI A B g 3R> AR S, 28 b3 143 900 1.58~12.80 mg- kg™ (VAT BifEit) #10.24~3.54 mg-kg (LA T &
T s AN [ S it PR B 1) W] B 8 L 4 32 40 14 BB 0 A AE Wk 35 2 S, FLrh R V3 OFT 95 65 e is BB, 7538 8w v i b 2
BRARA TP 6% o AHSCHE BT R B, S mT B R AL 50 5 B S AL B AR & B e e O, 32 R R R/ o ISR ELA R Y R e AR
REJ1 Al S G Fl ] S AR ALY A8 R ORT 1o it 9 o e T NS T i TR LA 9 R R AL T RR A 2 AR b TR
T AR R RSO 12 o 255 25 M ST AL 50 i 7 i RIS RBOR S A AR 1 B TR I DRI R 1 S
N VAR ST T) V20T 3 5) M Ve(EAR) , [RlI  RIE BB R 2/ A it e B s g L h s R R IR ™
mi LA P A RO W

SRR« 5 R s 5 FRERRRALE s 15 B 5L

RESES X173;X53  XEIEREG:A  XEHS:1672-2043(2022)08-1671-11  doi:10.11654/jaes.2021-1362

Evaluation of cadmium accumulation in different leafy vegetable cultivars and approaches for reducing
accumulation
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Abstract: Thirteen leafy vegetable varieties of three species including Spinacia oleracea L., Brassica rapa var. chinensis (L.) Kitam., and
Lactuca sativa var. ramose Hort. that were suitable for local cultivation planted in Cd—contaminated fields were selected to study differences
in Cd accumulation and the factors influencing Cd accumulation in the edible parts. Additionally, the effects of combined treatments of soil
amendments and foliage fertilizer on Cd accumulation in Shanghai Aiqing ( Brassica rapa var. chinensis(L.) Kitam.) were investigated. The

results showed that among the 13 leafy vegetable cultivars, there were significant differences in the Cd content in the edible parts and roots;
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the distribution pattern generally was edible part > root. The Cd translocation ability varied clearly among the different leafy vegetable

cultivars, and V3 (Xinxiaqing—6) exhibited the lowest root to edible part translocation factors. Correlation analysis showed that the Cd

content of the edible part was most affected by the Cd concentration in the roots and least affected by the total Cd content of the soil. Leafy

vegetables had strong Cd enrichment ability, and the bioaccumulation coefficients of the edible parts of the tested leafy vegetables were

greater than 1. Soil amendment or foliage fertilizer treatments showed positive influence on reducing Cd absorption, translocation, and

accumulation in Shanghai Aiqin. Considering the Cd concentration in edible parts, yield, translocation factors, and bioaccumulation

coefficients, V4 (Jinpin Chinese green vegetable—3), V2 (Xinxiaqing—3), and V6(Xiafu) are suitable varieties to be planted in this region,

and the application of reasonable agronomic / chemical measures is an efficient strategy to reduce heavy metals accumulation in

contaminated soil to produce safe products.

Keywords: leafy vegetable; cultivar; Cd; accumulation characteristic; contamination remediation
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Table 2 Tested leafy vegetables cultivars

e e ik
Number Cultivar Variety
Vi (=1 % 2 (Brassica rapa var. chinensis(L.) Kitam.)

V2 BHEE3S
V3 BHHEE6S
V4 49 ES 35 3 (Brassica rapa var. chinensis(L.) Kitam.)
V5 WA 5

H 2 (Brassica rapa var. chinensis(L.) Kitam.)

3% (Brassica rapa var. chinensis(L.) Kitam.)

3% (Brassica rapa var. chinensis(L.) Kitam.)

V6 K15 2% (Brassica rapa var. chinensis(L.) Kitam.)
V7 £ F 2 (Brassica rapa var. chinensis(L.) Kitam.)
V8 eqe 5% (Lactuca sativa var. ramose Hort.)

V9 TR 2 3% (Lactuca sativa var. ramosa Hort.)
V10 A 5% (Lactuca sativa var. ramosa Hort.)
Vil 4xH W ( Spinacia oleracea 1..)

Vi2 i E= ﬁ%(Spinacia oleracea 1..)

Vi3 KA+ 3% (Spinacia oleracea 1..)

Vi4 B H 3 (Brassica rapa var. chinensis(L.) Kitam.)
V15 (ES T 32 (Brassica rapa var. chinensis(1.) Kitam.)

F1 L T EEARE AR

Table 1 Selected physico—chemical properties of the tested soils

AL B A BA RERC:: §587: A pstall ps8i) A
pH Organic matter/  Available N/ Total N/ Available P/ Total P/ Available K/ Total K/ Total Cd/ DTPA-Cd/

(g-kg™) (mg-kg™) (g-kg™) (mg-kg™) (g-kg™) (mg-kg™) (g-kg™") (mg-kg™) (mg-kg™)
8.29 18.85 113.17 3.17 40.16 2.08 219.96 17.87 1.75 0.62

WWW.QEs.0r9.CN
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Different lowercase letters indicate significant differences among treatments. The same below
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Figure 1 Cd contents in shoot and root among 13 leafy vegetables cultivars
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Table 3 Excess Cd content in different varieties of

leafy vegetables
wy  PRF FRR R
Number M”‘St“r;“"“m"t/ Cd content/ Cd content/

(DW,mg-kg™") (FW,mg-kg™)
Vi 97 323 0.10
V2 96 3.13 0.13
V3 96 3.87 0.15
\Z! 96 2.64 0.11
V5 95 3.77 0.19
V6 97 2.96 0.09
V7 95 2.96 0.15
V8 96 12.80 051
\ 95 11.61 0.58
Vil 93 6.00 0.42
Vi2 92 3.68 0.29
Vi3 93 2.86 0.20
V14 96 1.58 0.06
GB 2762—2017 02
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Figure 2 Cd translocation factor(TF) of rice and Cd bioaacmulation factor(BCF) among 13 leafy vegetables cultivars
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Figure 3 Yield of different leafy vegetables cultivars
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Figure 4 Correlation analysis of Cd content in edible parts
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