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Genotypic Differences in Cd Accumulation and Translocation in Artemisia selengensis

LI Xia', ZHANG Yin-long", WEI You-gang?, XU Ming—xi%, DI Guang—juan', BU Dan-rong'

(1.College of Forest Resources and Environment, Nanjing Forestry University Key Laboratory of Forestry Ecology and Engineering in Jiangsu
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Abstract : Heavy metals may pose health risks through food chain. The accumulation of heavy metals by vegetable plants has genotypic dif-
ferences. A pot—culture experiment was carried out to study genotypic differences in Cd accumulation and translocation in A rtemisia selen—
gensis, a health-benefiting vegetable, At the same Cd level, the variation of dry weight of 4 Artemisia selengensis was significant (P<0.05).
The dry weight of 4 Artemisia selengensis followed a rise—fall pattern with Cd concentrations, with the greatest dry weight at 100 mg Cd-kg™.
Similarly, the activity of antioxidant enzyme in the leaves of 4 Artemisia selengensis increased at first and then decreased with increasing
Cd. The decline in the antioxidant enzyme activity was greater in Fuqiu Artemisia selengensis and Bai Artemisia selengensis than in
Dayeqing Artemisia selengensis and Qingbai Artemisia selengensis. Significant differences(P<0.05) were observed in Cd concentrations in
edible part(stem ), bioaccumulation factors(BFs) and translocation factors(TFs) among 4 Artemisia selengensis. The BFs were greater than
1.0 for all 4 Artemisia selengensis. The Cd concentrations in Artemisia selengensis stems grown in soils with >0.5 mg Cd-kg™ exceeded the
Safety Standards for non—pollution vegetables, indicating that the soils was not suitable for growing Artemisia selengensis. Fuqiu Artemisia
selengensis should be choosed for soils containing Cd slightly higher than the natural background value.

Keywords: Artemisia selengensis; cadmium; accumulation; translation; genotypic differences

WG SR T A AR ) T BR AR Al R A A g
BT IR B G R A B pUE AT
) SRR E ) DCROTE ] 5 LUK HL i A 2

Weim B #7:2013-02-22

EE£WA : EZ 5948715 H (2011-4-81) ; YLIR A = £ A 8 F} 2
T 73 T K30 H (09KJA180002 ) 5 VL3 i A2 It 4 Rk 15 T
FEGEIT H (PAPD)

EERINY 2 #(1987—), 20 TR W05 A 5 07 1) hy
RS2, E-mail : 544436827@qq.com.

FIBIEEE K E-mail: ecoenvylz@163.com

Tl R M S mE S BRGNS, +
BEREE Cd V54 H 25 7™ 5, T =l 3 R0 A AR 119 % 28 Hh EE
SEMARENA IS PeaE , TR AT
Cd F A , TGS O 28— FEEE M) Cd
VT

HT, AN FIARAE YR R T 4 JE 1 SE R R 25 A O
ELBCN B NAMA— N IFFE RS, AR WFTE 2R KA
KA NFZH FEAP FORIELE IR SR T 4R LA
Tt 4 @ TR A7 7E B3 A S R R 2 S IR 3R



2013 £ 11 A A 8RR PN Cd BB S HHE LR A 25 F oY 2133

] X TR SR b, - R S G R S Y AT T
Rz WY, B Z i EE T A ORE A RN Sk
4 Je W AU A ) o o ] 22 S B HEAH S AL 4 ) 25 F
5%, A b AN ] 5 R R B 4 W AR 25 S 1
WHFFEARXS D, e HOH T H Fi ok sz 22 A I bR
AR SR Cd A BRI A Y 2 S I v R LGB . P
& (Artemisia selengensis ) J& T2 FHiE J| , RELFEHA
IEL7/IN P25 i o A S R | AN & | RS A )
AR A VA 0 I TSR TREME K i o Bl AR
o T DR AN IR 0, B SRR A B N R
ST Bt oK, N AR s i H FirT
Yy b ORI A 4 [ A R ) B A S B 1 e
ST /NEN 2010 45 7 B AR T ALK 2300 hm® 2
L, 2ECA 28T AR . AR
AR IRIRIIE 4 B L E Cd BB AR s 1Y
a2 5, DU GRS VR 22 S e bk
WA R H AR A e 2 A P iR A B 2%

| AR

1.1 K&
111 e Hb AT

FE AR S b S TE P T B SR PR N L 1
= ERA YR, R E S E R IT Y X AL
THER AR MOl R R Y -, SRR 0~40
em, 2T JE 3 4 mm i, 5EEFETLL 1:1 19 Ho ] 724318
Aa A, FE 0 T R i g S o i, i AR b B AR
BV R 7 I 28 e R TR P A, 4t - S ) S AR R A
Fr g 1,

®1 T ENFIHER G SE
Table 1 Basic properties and Cd contents in the soils used for

the experiments
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Figure 1 Dry biomass of four Artemisia seleirgensis genotypes grown in different Cd levels
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Figure 2 Activity of POD in leaves of 4 Artemisia seleirgensis genotypes grown in different Cd levels
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Figure 3 Activity of SOD in leaves of 4 Artemisia seleirgensis genotypes grown in different Cd levels
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Figure 4 Activity of CAT in leaves of 4 Artemisia seleirgensis genotypes grown in different Cd levels
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PIIET 050 mg kg™, IKHRA 100% , 7E HA A BE
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& 4E Z %0 (Bioaccumulation factors, BFs )t BRI ke
FE RPN ROCR SRS TR SR .
BRI LI -HR R PR RS
JE A2 S WA P o e WS 7% BRI B ) R/ )N
PPN FERR . B A R A RITAE Yt R 4 )
AT RO

5 ATA 4 Fhoeis i s 4 R 5 U i

Cd F KRBT H £ Cd S,

(P<0.05) , fEATRI Y Cd A FEAKSER 4 B s ) & 4
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Table 2 Cadmium concentrations in edible parts(stem ) of 4 Artemisia seleirgensis in the pot experiment

Cd AbFRHE B /mg - kg™

FrE AP E 4R Cd i Stem Cd concentration of Artemisia selengensis/mg-kg™

HEAPH

Cd treatment ek R B

0 0.224 0+0.020 3b 0.394 1+0.023 2a 0.359 6+0.023 7a
0.5 0.263 0+0.022 7¢ 0.432 2+0.021 Oa 0.379 6+0.021 4b
1 1.012 2+0.041 9b 1.886 0+0.112 8a 1.563 4+0.013 2a
5 4.702 7+0.230 5d 9.394 5+0.014 2a 7.586 8+0.060 4c
10 11.692 1£1.051 3¢ 20.149 7+0.642 2a 15.124 1£1.342 6b
25 29.341 3+1.133 1d 49.103 7+1.311 5a 34.693 1£1.051 5¢
50 84.351 6+2.182 4c¢ 121.698 8+2.100 5a 92.503 0+0.800 6h
100 227.753 9+£2.213 1d 310.677 7+1.962 4a 241.668 0+1.634 2¢
150 267.290 6+1.901 3d 363.143 9+3.314 2a 295.584 2+2.112 3¢
200 285.789 5+1.012 4d 382.107 8+1.574 1a 312.562 3+1.900 5c¢
250 315.920 9+2.872 5d 409.267 4+1.781 8a 362.347 8+1.832 5¢
300 328.055 1+2.710 7d 418.237 6+1.682 0a 368.575 2+0.743 Oc

0.377 4£0.033 5a
0.451 8+£0.012 2a
1.876 1+0.014 2a
8.775 2+0.241 4b
19.569 8+1.194 2a
44.580 1+1.341 3b
122.745 4+£1.412 3a
285.525 2+1.873 3b
343.226 9+1.702 1b
355.482 0+0.930 6b
385.012 7£1.122 3b
393.463 1£1.934 Ob

T AR PR R — Cd AT AN[R] ) S D] 2 ) ) 28 Sk 3% (P<0.05)
Note: Means followed by different letters at a Cd treatment level are significantly different at P<0.05.
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Figure 5 Bioaccumulation factors of 4 Artemisia seleirgensis genotypes in different Cd treatments
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Figure 6 Translocation factors of 4 Artemisia seleirgensis genotypes in different Cd treatments
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