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T A AN [ K 23 5 Ak B Y 2R A B IR e, IR R IR X A SR A S Cd W,

3 pH M+ HE CA MBI, FSREWH, HIEF KRR EF W AEFNAEYR,75% H b # K B (water
holding capacity, WHC ) &b B AL 5% i b3 8 f oy B SR BE R 5 R IEROK B 248 VR CR . HIEER K E i 3%
FEMA AR SR M 1 R AR R Cd VB B I 5 £ K R B RO ESE R, HHERRK BN 45% WHC 1 Jin %]
65% WHC, i |- #8 Cd ¥ B FEAR 41% , 43¢ Cd & & OB I T A FARMERR TAR . Akl , 2 k-Cd
W RE 5 K A3 b B K - A A S AR S B Cd WS LI 2 TR -Cd B A B M e, KA
Xf + 3 pH AT i 2 R0, H B FR L b 3 £ W #-Cd 5K 4 A UK T 1B 3 SR 56 . W0 4E T £ K 4 5
Wiy A 3% b 13 Cd ¥R & R 2l AL 52 38 pH A Cd A BUESRSCIAY . B, T DAGH 2o 8 4 398 K 43 of 5 1
rfVER R A TS Y AU S b SE R R A 19 Cd VR B X R — i LA AT I P T A 0 R 4R R i

ES: 0
HESES X53

Rk A28 i T
3k R IR A A

Tl 151 30 500 35 b - M o 5 g A 7 T EL LA
PRSI 4R Cd V5 Y™ F 7 i
A AR, (EAS [R] 6 S 0] T G Jm A AR A BOR 22
SRR R R ST I, 3K 4 A
15 Y3 M - 3 ) S B AR B A A Bt B XU

e G R IT  RE B AR Y B AL
HPE S FoR . WY 2 HOR 2 4 050 i1 44
AU H AR R A BRI R A R
EIE A A BCEAR, SR ) b T AR e O 2%,
RZWHE ¢ J5 ol &= R Y 0 KR8 YR
AN LR S Y T B TS Y R AR S+
18 ORI

e S OK g3 A ) e B A A A W R Y
HEN T, BE R W+ pH  Eh A AL TR RS 1Y
e DRI il ] R i - R 4 R R RS A
IYIC, HE— 20 R W G AR WA R . ROk
i aiicais AU S o B i e o 7y A S S
SEE SR 1) B A TS O N G I Y R
Qe b EUCE T 6 A K oAb BEOK -, TR K o3 Ak B
AL - Cd e B B9 52 ) , o T D 5 s

PR e o M b e R e v A AR T R A 4
PR

1 bR ik

1.1 f#hift+iE

Ak A TN TR RS, RV & B
M7 2R 9 7 38 AR 242 #F N\ b £ (Typic Fimi-orthic An-
throsols) . HL 0 ~20 cm, X, 3 1 em 85 7, +3%
(KR AR - pH 5. 70, 47 HLIR 40. 8 ¢ kg ™, Cd A2t
1.34 mg kg ™', 2% 2.12 g kg ' BHARA 172 mg kg ',
A5 30 135 mg kg ' AR 362 mg kg ',
1.2 #ifet3E

=R M & 4R 32 ( Lactuca sativa Linn.  var.
ramosa Hort. ), A] UL 4> 4% Fh, Ho#h F 3 Cd ¥ )&
BE .
1.3 {WigiTFISEiE

IR 6 A TR K B K, 23 31 Ry HH ] 5K B
(water capacity holding, WHC, 7K/#t+ + x 100% =
55% )19 95% (W1) .85% (W2).75% (W3).65%
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(W4) 55% (W5) 45% (W6) , T 4b S e &, 3t
30 7, FEAE M+ 4.0 kg AERLEER N N.0.16 g kg ™',
P,0.:0.08 g kg ', K,0:0.10 g kg ' (LR Z Bk
TR R TR M N ), B R AUES LA IE T A
T ARSI ] 2R 2010 4 12 J] 16 H 2 2011 4F 2 J]
16 H B B3 1 R Hiss 1 YGAIE (N K S5
9 20% ) %5 3 S AR 30% , 55 5 J5 )5 20% , 45 7
J G 20% o FREE 4 A - K )

I3 TEF N HEAT A BE 9 7K 43 b 31 AN it JIE L A
SR B IR (£ 500 g 7 ) i g A i)
2010 4E 11 10 HZE 2011 452 19 H
1.4 HmurBERSH

O SR A S M 1 B R b e Pk BT R
17K 53, FH SR T SR AIL 50 2% ) B 6 A, BRI 10. 00 g
(A2 10 g 2EBFREO) T =M JimA 10.0 ml &
iz (R L HNO,: HCIO, = 9: 1, f BT 4l 7)) 14 % .
SEZSF) 25 ml, £ 897 1 W 43 06 06 B2 3 (Hitachi
Z-2000 ) I 72 M2 REAS Cd ok B ] B ISR 32 i 1
FES AT B G WA . RIEAEAR AT, i 1 mm
JE TR 1 mol L™" 2, R B v W 12 42 I A
CA( Wi Lb Ry 1:5) , £ 80 i W il 43 o6 6 B
71 (Hitachi Z-2000 ) I 5 32 3§ W&t Cd ¥ B ; FRHX 10
g e, RO IEINE e pH( LK BiER T 1:2.5)
1.5 #HI\ABFSIT

45 % B Excel 2003 b 3, SPSS10. 0 %5 it ( 2%
SREKFEHRp <0.05),

2 RS0

2.1 £FE4EWE

KR B A SR A KA Y, W3
A P A S bR A W e K BE A T R K A A R
sEg D AR SR A i SRR AL, AR S H R 2R
Y 5K Ab PR V BRI 2R (1) XK o £ 4
KA il 70% WHC A2 47 i), 5 vhok 4y Flas <3
BT, M TR A K. Y Rk BT 55%
WHC B, A= S0 AR P ik 25 B AIG, T H. W6 b B 2R
M SRKEE, g AR ABENNES
b — B (H AR SRR R AN B, T AR R RN
AR e DA A 18 Pk 3 SRS AR SRR R
2.2 X CAIRERE CdEXK=E

- HERE K i R A AR S M R RAR A Cd vk
Ji, Cd Ve B B - HE 55 7K & 10 o/ T 2 R, 2B 3R
Mo EES R AR S L Cd VR BEIRCA T R e M (A
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Fig. 1 Fresh biomass of lettuce ( Left vertical ordinate for

aboveground and right one for root)

FHREr=-0.016,n=30,p >0.05), %) 7] LI #
W A S AR i AR SE M LB Cd YR BT W
BN o AESEHL 13 Cd Wk BE SR Cd Wk E S T
HIX(r=0.847,n=30,p <0.01) ; X AR AL FL I 5
HESEAR Cd YR BE R THB LB Cd W BE, 28 ¢ A, 1% W3
HIWS Sh M5 130 Cd e B A 3 22 5 (/1 2)
P2 S ET L, A S 1 AR Cd e JBE A T o
TGP R P Cd B4R E (0.2 mg kg ') fH b B
W6 H |3 Cd ¥ BE RILLFT W5 W6 R Cd i i | st
TENE B BR H Cd B4R (0.05 mg kg )M
RS b AR R Cd e 15 b M K R T A
F (MK EE r 39k -0.911, -0.762,n =30,p <
0.01), T HEFEK B I 45% WHC $4 /i 5 L4 38 4 4E
FA KA H KB (65% WHC) IF, HiH b3 Cd ¥ i

0.12
O # 3% Aboveground [ # Root
a
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b a
0.06 bc
be b

0.03
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0.00

Wi w2 W3 w4 W5 W6
K43 AbFE Water treatment

K2 A3 CdkE

Fig. 2 Cd concentration in lettuce
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49 %

WA 41% , B 8 5 6 24 55 B (0. 061 mg kg ™') &
1% 2K F 45 1 (0.036 mg kg ™), # i T 8% 3 4
Jit o DR 2 A, 488 R 2 S S Hb - 3 RE K T LA
R AR AR 22 T 4 v Cd VR BE

W A 3 b3 A A R T R A i S
Cd #e B AT , A3 %) b Lol AR Cd i B (£ 1),
AOL L AR EE WA W2 i R Cd KB a8 AL T A
W3 W4 W5 1 W6, kb3 W6 48 Cd L[ E 25
FHAALFE ;s EFAAR Cd LRSS L5k &
I E O (M OC R 5L r 735 - 0.704, - 0. 800,
n=30,p <0.01), H# 15 Cd B&H 5 36 mg, A5
Ho - Cd RBREEAR I, Hoh b B W5 5 KB
+ 38 Cd BT 0. 17% , N A= 38 Cd = BRH%, %t
+HE Cd BRI S 0 2T,
2.3 11 pH FAZERRIBIE Cd K E

i 3 A AR R AN R 7R T LB A A B

*1

He pH 125K T LAl - M, (AR B 2 ) A 3 R
(AR W2 AR B R SR g W Ak ER A1)
(R 1) MK e £ MRk -Cd e B2 AL EE A
W E G IR G b, LR B -Cd e i B - 5K 73 4k
BRI (£ 1), H LR %-Cd W EZ 5
K o3 RE K F 23 SO SE (AR R 8 r = - 0. 821,
n=30,p<0.01), &4 L LR -Cd ik ES
B R A X B, H A R] BE AR T T A2 2R SR AR
Z N A (9 82 o P £ ¢ pH L £ Cd 2R
YA B A AR S Cd R =38 v, 3K oy Ak 2R
RA DM A Cd W, RO 1 Cd 1 2B )
AR e R B pH. e F 2, £ K Al
AEAN 3l o 82 R - pH BRI S M e Cd /Y
AR I A S X Cd B, IR 4, JK g3 e
SO AR S M b AR AR o Cd R B FEAL R = 5] R
2 Y ]

43K CdEBRE. T pH R ZB#%-Cd iRE

Table 1 Cd removal through harvest of lettuce, soil pH and NH, OAc extractable Cd concentration

Cd & Cd removal through

pH NH, OAc-Cd(mg kg™")
fib harvest of lettuce (g pot ~')
Treatment Hi 1 i Fk Pot 191X Incubation Ftk Pot 1% 1K 4 Incubation
Aboveground Root experiment experiment experiment experiment

W1 4.09 £0.50b 0.48 +0. 06cd 6.49 +0.23a 6.69 +0. 12a 0.095 £0. 003ab 0.082 +0.002¢

w2 4.25 £0.87b 0.46 +0.09d 6.21 +0. 10b 6.51 +0.12b 0.097 +0. 002a 0.084 +0.002¢

w3 8.58 +1.83a 0.57 +0. 18cd 6.43 +0. 18a 6.42 +0.17b 0.092 +0. 002b 0.081 +0.003¢

W4 8.55 +1.52a 0.72 +0. 20bc 6.44 0. 12a 6.49 +0. 15b 0.088 +0.002¢ 0.089 +0.002b

W5 9.04 +0.61a 0.85 +0. 18b 6.51 +0. 16a 6.47 +0.11b 0.091 0. 005be 0.091 £0.001ab

W6 8.21 £2.00a 1.22 +0.28a 6.46 +0. 10a 6.48 +0. 13b 0.094 +0. 004ab 0.093 +0.003a

JE & T, A S s B AR Cd ok B S A K gy Ak

3 3 KB AR OR O, ELAR Cd vk B3t ik, BRI, A SC

KA A A K B T, R A
KA TR, O SCHR R, 3K 4 BE R
R AR £ A ) R, L R B R A R 4 U e Y
Hor K FERFRL 3 N R B R Cd Wk B AE
WK A TR g sm A g T, Bk
BB RAE 70% WHC 4b 3 i ff 5 ok, ff &5 55 1+ 4%
FEoK BRI L VOB 2R T EL AR 5K 25 Cd ik
FELE 0% WHC kb 31 I 5 K, 25 050 vk B 5 1 38K
A3 ab B ] L L 8] VOB 2R 5 AR BB 75% WHC b PR
i A S b 3 e T 5 kG, 2B S 1 e R
KRR 8] VOB G % AD BE SE H 13 Cd ik

Mo bR th Cd e - K 4 06 B R AE
SE D R T A (BT 2) o A, T RLE i ok
G VR SE AT R R 4 Th Cd vk R, DR it 4
PR, X i B 4 R TS e B B SR Cd kB
PP A TR I AT 5. B Ah, Angle 255 HLH
1 80% WHC 1% 100% WHC 1y - | i KK
AR PR R SRR E 2R Ye 10l
O EE K S T A RKERS E LS ERESE
W S HE I, e TSR A W R, B E
B HAM S 3 Cd e 5 5K 4 6 R AR
AT RE SIS A SO A S T B B 1B B 2 A 6 S
ik 574
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K Sy R A R R A R R A i
ok T s A A R L A LR
B w Wy AR ALY K 4y 38 i 5 e A STk
A AR R0 S AR 1 B, 5% ) = S A ) O i T
BRAR ALY B DTVE 15 % 3 B AL & 0 R 1R 46 1 S
UUYE (CL™H1 SO; ™ L £ . DOM 14 35 4+ 5 2% 45 1 1)
A, DTS2 ) B 4 J 7 18 45 40 b 9 1 i R A )
ARAETP L BEE LK, L O’ i
PEREAR , B 4 8 A 80 KNI R 65% WHC b
B >100% WHC 4b 3 > WK b 385 AR SC 85 32 K 3
A RS Cd 5 2Z 20l H b A 2 7E WK %
T Cd WA e & e s R AR . A e
AR A 2R B AR B S DL b Sk R —
0, T e 5 N A A R A 2 ) Y 5 AL T B — A
WA 5" 95— 7 T, T g e P b AT L A 3
R ZR AR W R TR S-S e A 2 T (1
AT BE . WK S ME R R HE pH Fh i, AT R £
HE Cd A AT AR AR SRR 5 P K 4 Ak
HopH WA B EA, HEEESEESNZIS
pH Z A MM, Ko TELSBEAKER
B 11 B IR 40 114 B o 25 T A, R ol 1) o o S Ak
S K AR Y A AR Ak LD R 8 4 T T
A K 4 o R Cd B A A A A 2
B,

A R BoR, BHE Cd ARSI
—EG Y Cd e B B 3% 2 5, CK £ 580y DT-
PA-Cd % J9 0. 198 mg kg ', £ JKAL B ) DTPA-Cd
WRE SN E 3 Cd v B B EAR G, H A
WA IR AL PR ) DTPA-Cd ¥ FE R [ =0. 045 mg kg ™'
BF, A RE /N SR 3 Cd MR A W 25 5 1D 5
/N S B Cd o B 35 25 57 19 DTPA-Cd ik &
I 22 6 9 0.045 mg kg ™', 5y — J5 I, JH B AT
AELR) G A A R RE A AT R,
IS5 CK 11 DTPA-Cd ¥k i £ 1% (0. 279 mg kg '),
T2 Ab 438 DTPA-Cd ¥ B £ 5 (0. 305 mg kg '),
FC CK 4275 T 0.026 mg kg ™', {5 T2 b #/E 32 3 -
M Cd vk S CK M %A W 3% 22 5 0028 m LK
Wi, 51 AR5 B Cd B 35 25 71 DTPA-Cd ik
B 28— 2 K F 0.026 mg kg™ FLAR 7] i ik %
INFASE TR B 5 DTPA-Cd ¥k BE I 5L 2518 (% 1k
B35, DTPA-Cd ¥ JE 15 5 22 =0. 063 mg kg ™) .
AR SO 3 5 DL SCHk[22-23 ] — 30, 7R A Akl 8G
W6 ) £, 8 -Cd e [ R 0.094 mg kg ™', 7]
BEFE HE BT, G SR 2R 2 -Cd e B 4 3 Bl R A 22

{E/NT0.008 7 mg kg™ B, 5 % A A8 ffi A= 22 Hb b 3
Cd e B HA W 35 22 s AR SCa Al g v W2 b 2
TR 45 -Cd Y B di s, 38 W6 42155 0.003 mg kg ™', W4 &b
P 2R e -Cd e B A%, B8 W6 T [ 0. 006 mg kg_l ,
UL, W2 Fl W4 b FEE W6 4b ¥ DTPA-Cd ¥k B
225 BORRE M AR S AR kAR Cd vk B R
SREAIG, RDAS SC AL AR 50 b AR 3 Cd YR B 1 I 3 22
SRR Cd AR B ER

IR /INGYF, 3 A AR R K E B
SEM M s Cd A AR LT U R, it Zn 4
JC 3 I 5 SR 1 R A B 5 R AR R R S
A4 (R B Bh R 58 I B BT B, e A e AR MR N
TR sh 25 A5 . b HEK 4> B SE R AR 3K Cd ik
i, HOR K m Cd /A 35S B Cd A 5L
AR BE 22 (E N A S P B AR B Cd YR B Y B 25
S B Uk, 2 AR SR M 1R Cd vk B R AR
Col e J3 10 i 38 0 ( BP 2E AH € 8 2L AT [R1RE A )3 8 B
B o B, W] DA, £ 5K S B AR SR Cd
WP 5 ) o AR R AR AR AR SR AR - BT, DR
HEK 551 R A SR AR F 2 R AN 2 S AR IR 2R Y 4
P I o A (B /KB GE B8 1 5 Zn 5500 R 85 B4 A
B Z ] B ) A AE Ak o H X 5 T A DL SR 4
B ARES2ZESEAAENS FAEYEETIER
PR A AR 2R 5 W52 11 1 28 A, 3 10 48 7S 7K 43 5% i)
A= 38 Cd WY AR DG LB, I o0 BIF 5% A 4 W i S At
HRITEMILGR M —E S5,

4 4

bR K R A A S A i, 75 % WHC
Aib P A SR M L A R R, A SR Y b R K B
LV RISE AR R K R B R AR S M bR
TR Cd W, A2 e il el Cd ok B 5 4 e
KR SR OG5 AR SRR Cd R B R T 3t 13 Cd &
o #AAKE T, LR #-Cd e JE 5K 73 b B K P
B REMCHE, A28 B3 Cd W E S 1R &
e -Cd I A e Ay W 3 A Gk o 7K 20 X - ¢ pH
B R FE L0, (5 IR b - £ R B -Cd IR
5Ky b BEOK P 3 SO O 0 28 A D K
SR A S 1B Cd YR R, AN R i i B pH M
R A RCER LB A il 2 R A
FIG3 51 Wy 2 A5 7 1 F 50 A S AR AR 8 S 2 Pl R
AR AL . P, ) DLE 5 3 5 1 50K 70 R
i v A L TR T e B B S b b B ST



1162

% 49 &

B Cd W, X — M EAAT TR R AT
IO FH T S P 2 400 90 2 475 i

A
& & o

—
[

[3]

[4]

[5]

(7]

[10]

[11]

[12]

[13]

REAYE, YW, R, AF . SR IX 2 R BT P £ Sk
G O KU A . R AR, 2011, 48 (4): T31—
742. Deng S P, Luo Y M, Song J, et al. Carcinogenic risk assess-
ment of polychlorinated biphenyls and cadmium in multi-media of
a typical area (In Chinese) . Acta Pedologica Sinica, 2011,
48(4): 731—742

Tan W N, Li Z A, Qiu J,et al. Lime and phosphate could reduce
cadmium uptake by five vegetables commonly grown in south Chi-
na. Pedosphere, 2011, 21(2) ; 223—229

Peris M, Mico C, Recatala L, et al. Heavy metal contents in hor-
ticultural crops of a representative area of the European Mediter-
ranean region. Science of the Total Environment, 2007, 378.
42—48

Mulligan C N, Galvez-Cloutier R. Bioremediation of metal con-
tamination. Environmental Monitoring and Assessment, 2003,
84. 45—60

Cunningham S D, Ow D W. Promises and prospects of phytore-
mediation. Plant Physiology, 1996, 110; 715—719

WHRE, BRI . IR SEERAEMBEENm R R, K
R 25 B B8, 2000, 16 (2): 39—44. Shen Z G, Chen H
M. Bioremediation of heavy metal polluted soils (In Chinese).
Rural Eco-Environment, 2000, 16(2): 39—44

Salt D E, Prince R C, Pickering I J. Mechanisms of cadmium
mobility and accumulation in Indian mustard. Plant Physiology,
1995, 109 1 427—1 433

van den Berg G A, Loch J. Decalcification of soils subject to peri-
odic waterlogging. European Journal of Soil Science, 2000,
51(1): 27—33

FEWIAT, RYE, A, A A5 R B0k )0 45 0 R 4
ACCE AENESE . 1, 2011, 43(2); 226—231. Tang M D,
AiSY, Li M J, et al. Preliminary screening for leal vegetables
with lower Cd or Pb contents by using information superposition in
fields (In Chinese). Soils, 2011, 43(2) : 226—231

GB 2762—2005. £ i 35 e Py BR A4 . b AT o [ b o Y AR
#t, 2005. GB 2762—2005. Maximum levels of contaminants in
foods (In Chinese). Beijing: China Standard Press, 2005

GB 18406. 1 —2001. 7™ fif % 42 i Jo A F i SR % 2 BK
dbst. o E AR #E B OBR 4L, 2005. GB 18406. 1—2001. Safety
qualification for agricultural product-Safety requirements for non-
environmental pollution vegetable (In Chinese) . Beijing: China
Standard Press, 2001

FESLIR, RApME, U, & KRR X R SR A K AN
GBI R . 3, 2009, 41(4) . 572—576. Cui L
Q, Wu L H, Li N, et al. Effects of soil moisture on growth and
uptake of heavy metals of Sedum plumbizincicola (In Chinese).
Soils, 2009, 41(4) . 572—576

TR BE . KA HLRL X - R A R R AT O Y
PR 2 P Ak K 2% 4 M 5 R 8B % B, 2006. Zhang D

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

G. Effects of water and organic on soil cadmium and zinc behavior
(In Chinese ) . Shenyang: College of Land and Environment,
Shenyang Agricultural University, 2006

SREE, % A, A, &L KA T XK TE Cd 15
Yo 5 AR RO R M Cd B9S2 . e 5B, 2006,
6(5):49—52. Zhang L N, Zong L. G, Fu S J, et al. Effects of
water control on rice growth and its intake of cadmium on Cd con-
taminated soil (In Chinese). Journal of Safety and Environment,
2006, 6(5): 49—52

Ye Z H, Wong M H, Baker A J] M, et al. Comparison of biomass
and metal uptake between two populations of Phragmites australis
grown in flooded and dry conditions. Annals of Botany, 1998,
82 83—87

Angle J C, Baker A J M, Whiting S N, et al. Soil moisture
effects on uptake of metals by Thlaspi, Alyssum, and Berkheya.
Plant and Soil, 2003, 256 ; 325—332

A LA, B WK M RS AR R R A HL A .+
Hise R, 2011, 48(4) : 480—486. Li Y C, Ge Y. Variation of
cadmium activity in flooded soils and its controlling mechanisms
(In Chinese ). Acta Pedologica Sinica, 2011, 48(4) . 480—
486

BRATGE, B, KA, AL KGR R AR R R A Y
BRI . R A B R 2R A 4R, 2009, 28 (11) ;2 333—
2 337. Chen L N, Ge Y, Zhang C H, et al. Effect of submer-
gence on the bioavailability of Cd in a red soil (In Chinese).
Journal of Agro-Environment Science, 2009, 28 (11): 2 333—
2 337

Zheng S N, Zhang M K. Effect of moisture regime on the redistri-
bution of heavy metals in paddy soil. Journal of Environmental
Sciences, 2011, 23(3) ; 434—443

K, mWNE . RIS SR T SRR LR SRl &
SR DA B AR, 2008, 36 (17) : 7 332—7 334. Zhang
L, Meng X P. Dynamic process of the morphological transforma-
tion of cadmium in soil under different moisture conditions ( In
Chinese ) . Journal of Anhui Agricultural Sciences, 2008,
36(17) .7 332—7 334

AN, EE . WK RS Ak A X T 2
PLER A WF 5T o B2 . 4, 2009, 41(2) : 160—165. Li Y C, Ge
Y. Influence of iron oxides on activity of Cd in soils under reduc-
tive conditions: a review ( In Chinese) . Soils, 2009, 41 (2) .
160—165

SRR, SEAE, PRI, G5 R TE R R X - SR R
CdiT B 2B 2 /E . Al 30 58 B 2= % 4R, 2010,
29(8):1520—1 525. Guo L M, Ai S Y, Tang M D, et al
Effect of different amendments on translocation and accumulation
of cadmium in the soil-Brassica chinensis system (In Chinese).
Journal of Agro-Environment Science, 2010, 29(8): 1 520—
1525

FEULAT, SR, B, L RR XS R L Bk
KRR AR S RS . b E R B RL A, 2011 31 (3):
461—465. Tang M D, AiSY, Li M J, et al. Effect of Astragalus
sinicus on the growth, Cd and Pb concentration of leafy vegetables

(In Chinese ) . China Environmental Sciences, 2011, 31 (3):



6 4 JEITAT A5 s e SRR K of A 3 A ORI Rk E 114 5 1 1163

461—465 [25] Mendoza-Cézatl D G, Jobe T O, Hauser F, et al. Long-distance

[24] Zhao C X, Shao H B, Chu L Y. Aquaporin structure-function re- transport, vacuolar sequestration, tolerance, and transcriptional
lationships: Water flow through plant living cells. Colloids and responses induced by cadmium and arsenic. Current Opinion in
Surfaces B: Biointersurfaces, 2008, 62 163—172 Plant Biology, 2011, 14, 554—562

EFFECT OF SOIL MOISTURE ON GROWTH OF AND Cd
CONCENTRATION IN LACTUCA SATIVA

Tang Mingdeng  Ai Shaoying’ Wang Yanhong Du Ruiying Li Mengjun Yang Shaohai Yu Danni  Luo Yingjian
(Soil and Fertilizer Institute, Guangdong Academy of Agricultural Sciences; Guangdong Key Lab of Nutrient Cycling and Farmland Conservation ;

Key Laboratory of Plant Nutrition and Fertilizer in South Region, Minisiry of Agriculture, Guangzhou 510640, China)

Abstract A pot experiment and an incubation experiment were conducted to investigate effects of soil moisture con-
tent [ percentage of water holding capacity (WHC) ] on the fresh biomass of and Cd concentration in lettuce ( Lactuca sati-
va) , soil pH and Cd availability in soil. Results show that soil moisture affected significantly biomass of the plant. In Treat-
ment 75% WHC, The plant was the highest in fresh biomass, and an inverse “V” shaped curve of relationship was ob-
served between fresh biomass and soil moisture. Soil moisture also affected markedly Cd concentration in shoots and roots of
lettuce, and what’s more, a significantly negative relationship was found between the former and the latter. When soil mois-
ture was increased from 45% WHC to 65% WHC, Cd concentration in the shoots decreased by 41% , which means that the
Cd concentration in the vegetable is lowered from the grade of higher-than-the-hazard-free-standard down to the grade of
lower-than-the hazard-free-standard. Cd concentration was significantly higher in roots than in shoots in all the treatments
except Treatments 55% WHC and 75% WHC through T test. It was also found in the pot experiment that concentration of
NH, OAc extractable Cd in the soil was insignificantly related with soil moisture and with Cd concentration in shoots of the
plant, too. Besides, soil moisture did not have much effect on soil pH, either. But in the incubation experiment, concen-
tration of NH,OAc extractable Cd in soil was markedly correlated with soil moisture, showing a negative relationship. It is
preliminarily assumed that the effect of soil moisture on Cd concentration in shoots is not rendered through its effect on pH
and NH,OAc extractable Cd concentration of the soil. Anyway, it is feasible to control Cd concentration in the edible part
of leafy vegetables growing in greenhouses with soils slightly polluted with heavy metals by regulating soil moisture content,
which is a green environment-friendly measure that enjoys broad prospect of application.
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