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17 REZHGBREMY E K RE . EYREN, &
SR, HHRPBEMSIEEZE, o RIEN S
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R, NEERYE KRS BRI R A %

1 MR57E%

1.1 #ikiEy
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P EAK, WA AR E PR, D
—3, KBRENLH, &H.
1.2 #hiktIg

(137 e /S P E B [RAR I WA P DT TR =R S
+, i 2 mmiF, &H. +EEpH (H,0) 4 7.98, 11
BLCE &4 21.3 g/kg, FHEFAc#es (CEC) 4y 12.0
cmol/kg, &N, P. K7l 2.01. 0.59 Fi1 20.2 g/kg:
B%EN. Olsen-PFI 1 mol/L NH,OAcHEEAK K
77.1. 8.82 1 48.7 mg/kg; A=EZn. CAikJEh 1489

ORI H: FER BRI R (863) WH (2007AA061001) , HHE A} K G AIBA FE bR & /K fE oI H - (CXTD-22005-4) BB,
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VEF i A (1982—) ,
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F1 2.12 mg/kg.
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I3 AEEE (100%WHC); @PORKF AT 2 om K,
KRG K S, e WIPE T (D . Ab3E 1 2 4b2E 3,
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4 Fk. REET 2007 £ 7 H 30 HITHh, HRHEK 3K,
KR AR E SR R TFLR)G 45 RiHTiE
BB, R ATAR R PR A 1y, DK
(T NPT SRR R

I AR 121 RIG 45, ORI 1oy, ok
B, A RO il e 8 . 2
MER RS . WOERI, AN EY ) A ST LA,
o By iRy, PRI E IOk, R BK
KPP, P ZERKVE K, 7E 105°C R 30
min, F7E70°C HEFEEE, Rt REHA
AR LR, 25
1.4 MEMBRAE

A FRFRMIE : I Li-6400 (Li-Cor Inc., €[
A A E RN e R%, EREREM AT LT
9:30—11:30 BEAT o FERRIIEFEAH RIS IR e I
FEe g (Pn), RRACEE 4 KER, FEEEIE 3
PR, BCEIE. WE a4 2007 426 ) 19 H.

T AR A FE AU pHAE . BRAEN . £ 25P
ey O P RS0 % s b S M o = NG T 1]
BB 4R RMHNOS-HCIO, (3:2,viv) &, K
HJE TR 73 56 6 BE T (Varian SpectrAA 220FS) il 5E .
WSCERAE R 11— R B EORH [R5 A () st s SR Lt

VI s v A 2R s K A e R i
‘ FABRAR L L2 1 B (e 5 — % (MDA

o o

=N

B
=X

Ho
.5

—_

HUIERIE 5554t
R 45 5 Excel #1 SPSS 13.0 Ziit-#ff: LSD ¥
AT G0 T

2 HR5ITE

2.1 KOFERET RREKNEI
KGR E K I B N 5, HAEE MY
MAEKKRE . ARAEBRED SOREEE - HRI 5K
KL B 1. 7F T0%WHCAEIN, 5K
W K. 35%WHC. 100%WHCHIE 7K &b B 1)
AL 70%WHCARHEK 38.0%. 82.9% A1 87.4%;
X[ 35%WHC.  100%WHC T 7K Ab FE (1)1 5543 731)
Lt 70%WHCAFI 28.5%. 82.4%. 87.1%; #&f AT
FERIVA AR S, B RS K E s T e R
T T0%WHCHS, AW N, THRREsd TR
bl WL, PR 5ERAE T0%WHCAEFE I 2B Kodgedif, 4
52 B B, IS I T A 2 B R
S, HRI A HK e T R, wK A B,
P SRR LA K, M B R SRR
BN M Z St R, K
70%WHCHY, & Il R AR K if, 7K e i A i
BIARI a2 s RIS i H, T8Ok 2
TRl 20 s R R AR, AR 25 31 5 AL,
AT SR E S KA, T0%WHCAE P 7K
Eig e, M 35%WHC. 100%WHC . ¥ 7K 4b B LE
70%WHCAL B3 7 B T 6.2%. 5.6% A1 5.1%, F W
70%WHCAh P fpeidi B A SR AE K .

R OKOFHEMEY RREMEMSKEHIIE

Table 1 Effects of different soil moistures on plant biomass and water ratio of Sedum plumbizincicola

Bt i 7 (9/4) T (9/#) T (9/4) BTE (/%) EIKE (%)
35%WHC 87.7+46b 1.23+0.08 ab 7.46+0.70 a 8.68+0.71a 90.1+04b
70%WHC 141+50a 1.95+1.06a 102+35a 121+45a 96.0+2.0a
100%WHC 241+144c 0.47 +0.16 bc 1.66 £0.91b 2.14+1.07b 90.7+11b

WEIK 178+41c 0.21+0.06 ¢ 1.36£0.26 b 1.57+0.31b 91.1+0.8b

W RPFA—HIFRERF LRI A2 R B3 (p<0.05), F/KR = (BEE-TH)/MEE,

FERIR AT, ML RGNLEE FRE, Ot
FHA T, FEOCEW L RE AR, FEds I

P RIEE CRE B, 38 BRI, Mielke M
FU— Rl A AL (AmeFicana) S2¥E /K a K&
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HARER R IO, K 63 Kil/K)E, HotarET)
R E Y 52.9%, 1 AL TR R B 2 BT
3L.7%, B/ &S mysem T MY EENLRE . A
orf, mER RS EAGA AR AR R B, Bl
7t 35%WHCAL R, HH0™ SR IR 4 38 5 e (R 2),

et e ik, X5 TR, LS
PRSI MIIE S e N DRSNS NI 2R
A CSVLE RN B R 22 b PRI 45 SR I AP AR B o 3]
AEAL DAY B ) 2 32 35 A R PR SORAE T
R TR B AR,

2 KOBFEMETRAHEES MM

Table 2  Effects of different soil moistures on plant leaf chlorophyll content and photosynthetic rate of Sedum plumbizincicola

s M4t a n4EE b P2 S M4t alb Piraptie:d
(9/kg) (9/kg) (9/kg) (UmolCO,/(m?ss))

35%WHC 0.35+0.08a 0.16 +0.03a 0.51+0.09a 2.34+068a 9.81+3.93a
70%WHC 0.33+0.03a 0.12+001a 0.45+0.04a 2.64+0.16a 9.01+172a
100%WHC 0.11+0.04b 0.07+0.01b 0.18+0.06 b 1.54+0.35b 436+2.11b

K 0.06 +0.05b 0.04+0.02b 0.10 £0.07 b 1.35+0.37b 5.34+273h
e RS FRER )RR AN E 2 i) 25 5 % (p<<0.05), R,
W R I A E I s & =z —, A AR A IR & e — e R BT DL T fd ki kol =2

WIN R BRI R B bk — 0 )
(10 7= A B B i B AR i G n, b A R R
GZWIRINE . N R R R, TS
PERGAR, JEAENMI N BAN, MR RE SRR AR,
BT FE R, M, PR SERAE R BIK
Gy IIAT, TP A FRIREEE 2 Bk, WkE AR,
MR N, PEE I ARG L, ARE T, A
i 2 5 DL 100%WHC I HE 7K Ab R {2 35 1y T~ 35%WHCHI!
70%WHCAEFE (p<<0.05) (£ 3).

3 KOHEMNET EXA_BMBRE SN
Table 3 Effects of different soil moistures on MDA and praline contents

of Sedum plumbizincicola

pisid W (mglkg) Jii%#% (mg/kg)
35%WHC 0.55+0.18b 99.8+13.7a
70%WHC 0.32+0.10b 96.7+104 a
100%WHC 1.73+1.07a 87.3+114a
K 2.07+1.00a 123+51a
R MY E AU A 2 —, IFLAFBIRES

IR AHAE TR . HER R AR S K, i
T M 2 I 8 e R PRI (K9 IE %, Bl ik 4n
MK, TR AN RS, 4 An i N i 254,
AT AN ML S5 A I ORI R, 5 Sk RE A Bk H 1 i o)
AT A NHAE BRI BE T, B 1A B 2 RE R X AR
Ro WAFRMBITERIL, EZBIAFAEIER, FH
PR E AT AR R, I HI R R 5l
AP ARE YR RS S PUrEAT ¢, DT, S E )

I AR 0 AR X B AR B g A

AR I T 2R 75 1 45 A R B )38 A 1) K
o RS TR AIE IR & e, HEKAL
B T 5B, SRR SN K 23 B A AR SR 1)
Khiae s (R 3).
2.2 IKSHFIEFR R RXRM EER Zn, Cd IREIKEE

BEMERIFN

35%WHC F1 70%WHC AbHE A 5K 25 Zn, Cd
WEE s, AR SR (K1, B2, K 3),
1M X LA 70%WHC Ab 3 % 5 55 o 70%WHC AbBE =5 Cd
(R 73 il B 35%WHC . 1009%WHC I /K Ab BE vy
27.1%. 29.0% #163.1%; =5 Zn B9 EE )53 51l b
35%WHC. 100%WHC FHIHE K Ab 2 (1) 755 21.8%- 30.7%
Fl 41.5%, 25382 (p<0.05). 70%WHC 43 Zn (¥
&5 %= 35%WHC . 100%WHC I /K &b 21 i
49.3%. 84.1%F1 92.3%; Cd MMEEHCH L 35%WHC.
100%WHC FlE /K Ab i = 42.0%. 78.6% A1 90.9%, %%
AbPEIE] Zn. Cd BEMHERZE % (p<0.05).

TEVG g e, WK (RED AT MY + 1
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WEKAF T — et e K OKERIERAN, 55— 7
KN T AR S AT AR, K2 B4 IR s Al 1
BRI, Yo PR BIAEPD, Zn B L, ST
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Pb. Zn. CuffIWic W] a8 n. Angle5BR] NI &
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T AR ) 30% ~ 40%) 41, HEEBE
R A B S 52 204, R R N T G e vk S B A
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Fig.1 Effects of different soil moistures on Zn concentrations

of Sedum plumbizincicola leaf and stem
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Fig.2 Effects of different soil moistures on Cd concentrations

of Sedum plumbizincicola leaf and stem
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Fig. 3 Effects of different soil moistures on Zn and Cd phytoextraction

efficiency of Sedum plumbizincicola
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Effects of Soil Moisture on Growth and Uptake of Heavy Metals of Sedum plumbizincicola

CUI Li-giang™?, WU Long-hua', LINa', LISi-liang*, LI Lian-ging?, PAN Gen-xing?, LUO Yong-ming*
(1 Key Laboratory of Soil Environment and Pollution Remediation, Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;

2 Institute of Resources, Ecosystem and Environment of Agriculture, Nanjing Agricultural University, Nanjing 210095, China)

Abstract: A pot experiment was carried out to study the effects of soil moisture on the growth and heavy metals uptake of Sedum
plumbizincicola under different water holding capacities (WHC). The results showed that Sedum plumbizincicola grew best under the treatment of
70% of WHC, its aboveground plant fresh weight was significantly higher than those of other treatments, its heavy metal uptaking amount was also
the highest, and Zn concentration in stem was significantly higher than those of others treatments. Cd concentration in stem under 70% of WHC were
27.1%, 29.0% and 63.1% higher compared to 35%WHC, 100%WHC and water logging treatments respectively; Zn concentration in leaf showed the
same trend as the stem, however, Cd concentration in leaf didn’t show the same trend as the stem, which showed the highest Cd concentration under
100% of WHC. The phytoextraction efficiency of Zn and Cd were the highest under 70% of WHC. These above results showed that soil moisture
plays an important role for the heavy metal phytoextraction by Sedum plumbizincicola.

Key words:  Sedum plumbizincicola, Soil moisture, Growth, Heavy metal, Uptake



