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Interspecific Differences and Accumulative Characteristics of Cadmium and Lead About Seven Alfalfa

(Medicago Sativa L) cultivars in a Lead—Zinc Mine of Yunnan, China

YANG Shu'?, JIA Le', BI Yu—fen®, ZHAN Fang-dong', CHEN Jian—jun', LI Bo', ZU Yan—qun", LI Yuan"

(1.College of Resources and Environment, Yunnan Agricultural University, Kunming 650201, China; 2.College of Science, Yunnan
Agricultural University, Kunming 650201, China; 3.Faculty of Animal Science and Technology, Kunming 650201, China )

Abstract; For studying the interspecific differences and accumulation features of cadmium (Cd ) and lead (Pb ) about different alfalfa
(Medicago Sativa 1.) varieties, greenhouse experiments were carried out in a lead —zinc mine of Yunnan and the indexes including plant
height, biomass, content and accumulation of Cd and Pb, enrichment coefficient and transfer coefficient were measured. The results showed
that from the enrichment coefficient , the variety having the strongest Cd accumulation capacity was "Youke", its Cd enrichment coefficient,
Cd content of shoot, Cd accumulation of shoot were respectively 0.054, 0.22 mg +kg™ and 40.58 g +m™ and were higher respectively by
145%, 100% and 145% than that of the weakest varieties "WL525HQ" in anthesis( 120 day ). The svariety having the strongest Pb
accumulation capacity was "Guochan", its Pb enrichment coefficient, Pb content of shoot, Pb accumulation of shoot were respctively 0.035,
2.67 mg-kg™ and 282.2 g +m™ and were higher respectively by 52%, 53% and 10% than that of the weakest varieties "WL525HQ" in

anthesis( 120 day ). From transfer coefficient, most of cultivars used in experiments had a certain capacity for transfering Cd and Pb from root
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to shoot. The variety having the strongest Cd transfer capacity was "Sandeli", its Cd transfer coefficient was 1.545 and was higher by 72%

than that of the weakest varieties "Guochan" in anthesis(120 day ). The variety having the strongest Pb transfer capacity was "Guochan", its

Pb transfer coefficient was 2.048 and was higher by 71% than that of the weakest varieties "Duoye" in anthesis(120 day ). In conclusions the

inerspecific differences of Cd and Pb accumulative characteristics were existed among alfalfa cultivars used in the experiments, Based on

metal content in shoot "Youke" and "Guochan" could be considered as Cd and Pb high accumulation cultivar respectively, whereas

"Sijiwang" and "WL525HQ" could be considered as Cd and Pb low accumulation cultivar respectively.

Keywords: alfalfa( Medicago Sativa L.); lead—zinc mine; cadmium( Cd ); lead(Pb ); accumulation characteristics; inerspecific differences
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Different letters indicate significant differences among

different cultivars at P<0.05 level. The same below
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Figure 1 Plant height of different alfalfas
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Figure 2 Biomass of different alfalfas
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TR RIS “HERT, 4rilik 0.41 mg-kg™ Al
23.69 pg-m?, Hb A Cd 5 EA Cd R RARAY
Fp sk “WL525HQ”, 4351 & 0.1 mg-kg™ F1 3.87 pg-
m 2, HH “WL525HQ” 1) Cd RN “liE & " 11
16.34% , i35 Z A FE7E B 35 25 57 (P<0.05 ) . 4 &8 Cd
O Cd B R i 1 SRR A ARAT, 2 ilik
0.16 mg-kg™ F1 2.72 pg-m=, # T3 Cd &1 Cd 2
R I A S Rl 28 R “ DU ZRRE”, 43514 0.03 mg kg™
F10.97 pg-m?, P i Pl 2 [ 474 B 2 25 55+ (P<0.05)
Hb b Ph B fe i (9 AL Rl CA “RITRY T, 38 6.25 mg-kg™,
e Pb & i e I A A R WLS25HQ” /& 1.13 £, Hi k-
# Pb B fe i (0 R 20 35 283.92 pgem?,
o Pb SR IR SR AT 1.24 £ . MR R
Pb & o 5 (0 d PP oA “UiE %7, 38 6.14 mg-kg™, kb Pb
Fr R AP DU ZRRE” 5 1.01 5, bR R Ph R
R AN R 2T, 3k 101.93 pgem?, [ Pb B
FUR BRI A SRR < =458 55 0.74 £%,
FEAEWIET, Cd . Pb SRR 5 43R A Fir A (A
(F2): DM B Cd & SR Cd 5 & M B3
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W Cd BEBURTE, 18 fe i A AR R Ui R
ZAFAE B2 25 5 (P<0.05), T AT B 4> 51 40.58
pgem? M1 5.69 wg-m”?, {iE HEHEMN 713 5, HF
# Pb i b BEAM T Ph REUETE 7 AR ]
WAFAE 3 2 57 (P<0.05), b |3 Pb HFRE i =
AR SR “ W& AR, 439008 450.76 pg -
m” Fl 86.48 pg-m?, {iFH ZfFH M 5.21 f5,
23 EWEEX Cd.Pb MEERHMEIZRE

LAE X Cd M P A —EME EEH, 755
R, % Cd Pb & 4 R 0 R i R =R
“HiE (3R 3), 451 0.103 F10.273, /My e
“WL525HQ”, 43517 0.030 1 0.121, TiteFFAE/, XF
Cd 1 Pb & 4 RER K SR e & A =, 43
W1k 0.054 F10.035, F /MY “WL525HQ” , 4351 4
0.022 F10.023, P BB BLETAT s AP Cd A1 Ph
s R BN T 1, Hh B e SR P
BRI T Cd,

EACETEXT Cd P 5 — & W%z e )1, TE A
ZAR A Bl 538 R R0 KR e 43 B Y Y 2
BE” (3 4), Hoxt Cd #%is ZEm ik 6.314, RALE

=1 PEPTAERKWEREEEAN CJ.Pb EEMERE

Table 1 Content and cumulant of Pb and Cd in different alfalfas at branching period

- Cd & ft/mg-kg™ Cd Ef&/ug - m” Pb & &t/mg-kg™ Pb ZfE/pug m?
i b3 bR i RS 13 HR 13 H R
[~ 0.23+0.06b 0.12+0.03ab 5.28+0.49¢d 1.85+0.46ab 5.63+1.17ab 5.61+091a 144.16+72.05b  90.11+14.94a
Hii 5 0.29+0.05ab 0.11+0.03b 6.58+2.95¢d 1.54+0.68ab 6.25+2.74a 5.23+0.90ab  126.48+33.17b  73.44+1491a
EAL 0.21+0.08b 0.07+0.04bc 9.00+1.24¢ 1.82+1.33ab 6.08+0.82a 4.10+£0.58ab  283.92+99.30a 101.93+38.16a
=15H) 0.37+0.12ab 0.16+0.04a 13.74+3.81b 2.72+0.68a 3.58+1.13ab 3.21+0.40b 141.40+61.75b  58.70+26.85a
8 0.41+0.14a 0.08+0.03bc 23.69+4.14a 1.17+0.37b 4.40+1.08ab 6.14+1.88a  168.31+44.02ab 98.57+36.68a
U 25 [ 0.21+0.04b 0.03+0.01c 13.63+1.40b 0.97+0.38h 3.71+1.82ab 3.05£0.49h  232.41+88.32ab  83.86+1.44a
WL525HQ 0.10+0.05b 0.09+0.01b 3.87+1.18d 1.97+0.54ab 2.93+1.35h 3.43+1.89b  167.86+£69.28ab  72.21+29.28a

T 8 (n=3) J5 B[R] “FRE 3R bR A 22 S M .25 (P<0.05 ), R Tl

Note: Different letters after average value(n=3) indicate significant differences among different cultivars at P<0.05 level. The same below.

R2FRMARMMEREEENE Cd.Pb EEMRRE

Table 2 Content and cumulant of Pb and Cd in different alfalfas at anthesis period

Cd & /mg kg™

Cd EHit/pg-m?

Pb & H/mg kg™

Pb R /pg-m?

fi i b H R b3 HR 13 R b3 H R
e = 0.12:0.02a  0.13£0.04a  11.93:1.60bc  8.93+247ab  2.67+0.83a  13%0205ab  282.24+712ab  87.5:21.82hc
R 0.12:00la  0.13£0.03a  5.69+2.57c  4.62+248h  188+052a  1.030.39b 86.48+3825h  37.31x16.95¢
Zint 0.11:0.03a  0.12+00la  697+421bhc  427+2.62h  2.14x1.12a  1.79:0.20a 138.73:99.51b  61.77+9.50c
=8F 017¢00la  0.11:0.0la  16.03x2.65bc  11.89+3.78ab  2.56£1.05a  1.84x041a  292.78:157.64ab  196.97+63.56a
Wik 022:0.03a  0.15:0.03a  40.58+1125a  13.62:1.79a  2.35:0.83a  1411033ab  450.76x228.44a  132.56+42.74b
PUZEHE 0100032 0.10£0.0la  12.55:6.15hc  8.36x2.43b  1.81:0.69a  123:0.06b  223.81x132.03ab  104.65+30.35hc
WL525HQ  0.11:0.03a  0.10£0.0la  16.58+822b  9.67+#29lab  1.74202l1a  1.01:0.48h 256.79+85.4ah  94.74£20.77bec
http://www.aed.org.cn —225—
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3 g
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BVERD XHERO R R it 2 S 800 X 1 4% Cd P
Y EEE YR, DTSR N Z 8 4CE , Cd . Pb
BTG Y AR BN 14.167 F1 1.087, 45415 Y A8 X
g 11.377, 8 )& F Cd .Pb EJEI5 YL, H pH {EW IR,
TSR DR . eI, BT A RIE R AR
& Al AR AR, IR th BB T IS L, 10 B
2RI M2 - A — i (38 e X -3 Cd
Pb (a8 ¥ HAG — @ fbE, 3R AT fE 2l b
FAL R G PE A P BE I O S A VR R
IR i PR T AR RO AR AR o [RII, fg

3 AEMMEREREX CI.Pb WEERH
Table 3 Bioconcentration coefficient of Pb and Cd
in different alfalfas

o B2t FAEH
IJIJ?"P
cd Pb cd Pb
= 0.064 0.131 0.027 0.035
i 0.096 0.273 0.026 0.026
Znt 0.053 0.134 0.025 0.033
=A5F 0.103 0.192 0.040 0.027
& 0.094 0.169 0.054 0.032
PYZENE 0.058 0.170 0.026 0.024
WL525HQ 0.030 0.121 0.022 0.023

F 4 AEIMMEILERE Cd.Pb WEERH
Table 4 Transfer coefficient of Pb and Cd in different alfalfas

o g2l FAEW
IJH*"I’I
cd Pb cd Pb
[ 1.962 1.003 0.894 2.048
5 2.741 1.194 0.980 1.821
Znt 3.109 1.482 0.921 1.195
=45 2278 1.116 1.545 1.391
% 4.810 0.718 1.467 1.666
U ZEHE 6.314 1.214 1.056 1.475
WL525HQ 1.391 0.855 1.071 1.723
—226—

Cd.Pb B 2 S AL A AR G, BARRBLU bk
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3.2 EWEEXL1E Cd.Pb B RREFE
ARG S 1) £ B Hh %, A B 3 O e AR AR
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T EFNEfIN Cd Pb & RAEYI A A5 4E : (IR
Cd .Pb fylis S5 8435120 1001 000 mg kg™, B(#H
IR A AZ 05 Yo ()3 30 P () 10~100 £52;5 (2) & 4
RPN ZBE KT 1% (3) BA — & W 7 AE
F102, UL B S5MER I 52l S A B8 A ik 31 i 4
FEIRIFRIE , BRI A A & A RO A K
220 5, N Cd Pb B8 A, SR AR B, BT A A D
B Cd S &3 N 0.034~0.414 mg-kg™', Pb 5 2 Y5 [l
H 2.931~6.252 mg-kg™, FFAERABY BE , BE A b A Ccd
S B R 0.097~0.216 mg -kg ™, Pb £ 5 3 Fl
1.011~2.669 mg-kg™, 5 Cd.Pb Il 545 AH L3 24 05
BR. WEEREE  mKAE 05 BO T A st
X Pb MR AL R 5L 0.273, k(e 1 AR KEE,
AR FNHE & R AR AR, NS RECE bR T
FEAEIIE =7 <R A0 273 AN A (s 28
435154 0.894.0.980 1 0.921)/NF 1 4h, Hi4s WA
12 ZEIYRT 1, Ui 25 Fht Cd Pb A 50 AY
ez Sy, mIOL, IR 7 AN EAEE B S AT Cd A
Pb HA —EMEERRT), ARSI E LAY
P, -3 Y Cd . Pb BEARERRIAR NG , 2 A T
H 4T o
3.3 AEZEEESWXT L Cd.Ph ZERMEMER
ARV SR E 4 A R R e 22 57,
MAPRBE e 4 ) BE T 5, O RE I T A AE 25 4 JR I 2
AN EDD ARl e 4 8 5 e s A R R A 3L
FEZ—, i as T, 2 A B SR X
Cd.Pb MM B — 22 5%, DAFAE S B
B EFS Cd it i R BN T Rl & > — A5 A >
B Bt~ [ >Z2 it = WL525HQ >PUZEAT , # F3#Pb &7
S BN /NI Sy [ 77 > = AR > 1 % > 2 > Tl
B> PUZBRESWLS25HQ, LA R brifE, “UiE & HCd &
SRR, 778 Ph R BEL AN, VORI R Cd
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