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Table 1 Basic properties of the tested soil
B AR N AR ARk AR H Cd &t
Total nitrogen Organic matter Total salt Auvailable nitrogen Available phosphorus Auvailable potassium ; " Cd content
/(g+ kgD /(g kgD /(g + kgD /(g + kg™ /(mg + kg™ Smge kgD D Jmge kgD
0. 69 11. 70 0. 48 87.90 8. 20 105. 00 8.12 0.15
L2 ik ABMEEHFRERE,
L2.1 #Zsimory 7EMGS R Eal B L4 ARG

CdCl, » 2.5H,0,i% B 2.4.25.50.100 mg/kg 5 4~ Cd fit
R (2.4 mg/kg R B AL #L, 25.50,100 mg/kg
R E ADoK FE SRRSO 2 AL L,
RS EAE A SRR, M HE A 0,600,900,
1200 mg/kg, 5 Cd I5§ LR RS . BT
WA 3 kg R HEM/INAR., B 3IKER, FARE
R,
1.2.2 FERCRERTUCHE MRS 22/ H SRR
B, EBREM T8 AR . HEAESR FE/DERIR
KIG L5 0~20 em RJE H 58, LERIR R F 244 X
T W a0 5 F T - g B BRI E .
1.3 WHENE

R EAKTRA N + A WUR & &R A pH J-3F
RUFR BE 1 HL vk 8 + 4% pH E™ . RS AR
FRWCA SR E/NERS Cd &, DERERG
JERE ¥k R 2,6-— @M e i e kil w4k E R C
i, B Lb 235 00 8 R o PEORE S B, MR Y I R mT
WERSTE, ERBENEHAESEMTYE,IIKE

18 0 0 mg/kg

" 600 mg/kg

1900 mg/kg B 1200 mg/kg d
¢
bl:H

6+

(=]

AT E R
Organic matter content/(g-kg™)
Nl

25 50
Cd4bH! Cd treatment/(mg-kg™)

% F Microsoft Excel #1748 E AL 2 H ,
SPSS 20. 0 Gtttk bt e T2 5 B &R .
2 HRE5SW
2.1 BAUMREAX Cd st/ NERFEIR S EM
pH {E 5

RAEY R IR F A RS E SR WA 2R
HEEMERY ., HEAVRSEM pH ERFWE
SBRARNER 2 NSRBI RN, E 1A W] A1, i
BAEMWRERFIITARMRE Cd AhBE R+ AR SER
FHBERAEN. MEE A SR FEH R A m,5 A
AR Cd 15 5 H A VLR & & W@ W n, 597
JitiF 900 mg/kg B A B R 7 B 35 B i K AH, 4k 23 in
1200 mg/kgtt RFIME &, E S B R M A FEMK. 5
Niti HE AR B FIA L, 7 2.4.25.50,100 mg/kg Cd
HYH IS E A 900 mg/ke A BB A G, HIEA L
J B Ay B N 12, 63%6.12.36%6,19.32%,72. 24 %
F125.56 %,

10 B 0O 0 mg/kg 600 mg/kg
[ 900 mg/kg B 1200 mg/kg

pHIEL
pH value
]

Cd4bH! Cd treatment/(mg-kg™)

T [f— Cd APV EER A Rk m & A B 18 50K PR B . TH.

Note: Different letters in the same Cd treatment mean significant difference at 0. 05 level using Duncan’s test. The same as follow.
1 EE6¥RFX CdFEIENAFEFIRM pH EMXM

Fig.1 The effect of the complex amendment on organic matter and pH value of Cd contaminated pak choi soil

M 1B Bl 50, i 2 A B R FI XA R B Cd 4
Mm% pHEEAE —SWRFEH. BE.BT
25 mg/kg M1 50 mg/kg 2 MREE Cd I5 4% + 5/ pH
H7EN 1 200 mg/kg & & B B 37 B B i & F At A
SR FIXF I, AR SRR EER .

2.2 HABBEFN Cdi5Y+H/NE3E Cd F 2N

i 2 s, /NESERT &AL Cd & &b+ 3% Cd #&
JE RO B I 3 0, 53X 5 B A OB 9T 45 SR AR A, Bl
EE AR MEHE RN, /NEETT R Cd & &
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Bk, SAMAE AW R, 48 &8 RN
A& 900 mg/kg 5% 1 200 mg/kg B, 5 A~ [F] R BE
Cdisg+/NEH¥ Cd HEY B EFMK. B2, 55
FH 900 mg/kg & A vt B 57 AH B, 2 R 390 e FH 2 3 n 2
1 200 mg/kg Bt 5 IMARFIMRE Cd 15 4 +H/NE R &
W Cd g REENER. SREHE AR REFIMELEL,
7 2,4.25.50,100 mg/kg Cd 5 4%+ 3 Hjita FH 900 mg/kg
BAEMBAGE /NEERBEHAL Cd & &4 7 B
37.59% .,42. 08 % .44. 87 %5 .32. 04 % F1 40. 39%,
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2 BEURFX CdIFHETENAE CIEENIM
Fig. 2 The effect of the complex amendment on

the Cd content of pak choi
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7t & 900 mg/ kg B £ AL B/ 34k R C FIA]
RS B B E R TN S R AR 5 A
BAWRFME, 7 2,.4.25,50,100 mg/kg 5 ¥ Cd
154+ A 900 mg/kg B AU BHGE . /NEHFEAT &
WA GAEECEHEENHANEMT 10.73%.12.53%.
25.00%.,48.62%.37. 28%, Al IS B A BB T
15.33%, 10.37%. 39.08% . 55.93% . 59.52% (& 3A,
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& 1000 ce
= a bre
IH = 800
w3 600
O = F
e 2
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B). AIE & A R X R B Cd AbBE 1 4 (25,
50,100 mg/kg)/NEZEYEA R C AR BHHNE & &R T
YERE TR e BE Cd AbE + 4% (2 mg/kg Fl 4 mg/kg),
57t FH 900 mg/ kg & Aok B RIAH LY , B¢ R 350 e F & 34 n
#] 1 200 mg/kg A —4 BERA/NEELEER C
FRUK 2,4.50 mg/kg 3 MR Cd 4b3 + 58/ 3R]
YRS B, BXF 25,100 mg/kg 2 AMYEEE Cd 4b 3 +
BNARTBEMESEEAHENEAER. Xis
RULH L HEF 900 mg/kg E AU R M AT AR ZMES
J& Cd XF 4k A= & C FI AT ¥ R0 AE OC A B I 17 1) 190 1
YEH

MiFAE A B RN E— SR E F TR &/ ES3ErT
ER AR AEARFWEE Cd 54+ FRIUA AR
(E 30, K& R &3S N, 2.4.50,100 mg/kg
4 AUREE Cd Ab3E 4338/ 3R W] 2 R & B s, B
¥HEMIA 1 200 mg/kg Bt R ABIRKIE. HAHMH
HEBEFMNL, A 1 200 mg/kg B R A fFiX 4 Mk
EC b+ E/PEHEAHEREESNEMT
28.57%.23.08%,14.30%.30. 77% ., Hix 4 ¥ E Cd
AbFE A EOR [F], 7E 25 mg/kg W& B Cd 4b 2 4 38 v i
600 mg/kg Bk B3I AT # /N SR AT E R & B LA E
AR IRIRE 2 10 %, 4k Se3 hin i B0 b F 2/
SRR E R A B R A FTREA. (BRI ,25 mg/kg
W Cd A+ NARAHER T EA R THARA 4
AR Cd Ab2E 4 38, FLR R M et — 20 5% .

i 3D Frs 2 MR EE Cd Ab3E +48(2.4 mg/kg)
MNEFETY R ES THER 3 NRWEE Cd A2+ 5
(25,50,100 mg/kg) , i — & BB A o B FI vl B &1 5

250 0 mg/kg
B 900 mg/kg
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200 |
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ARG B
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2 4 25 50
Cd4b#8 Cd treatment/(mg-kg™)
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T
Dry matter/%
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3 EARURAN CdBFRIBNEREER CRERE. THEHRSENTYRHYE

Fig. 3 The effect of the complex amendment on the content of vitamin C,soluble sugar,titratable acid and dry matter of pak choi
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Cd 5+ H/NAXT YR, 78 2 mg/kg Cd 154+ 58 5%
75 A 900 mg/kg BA MR 5 /NE T W ik i
KAB , FEAHE FH B0 R 3R BR 3G n 22. 8194, 4k 3 inek B
AR/ T Y B A kK. 5 2 mg/kg Cd
75 Y A FEN A, 4.25,50,100 mg/kg 4 Mk EE Cd &b
A/ NEFET YRR 1 200 mg/kg E&H R
Atk Bl K AE, 5 At el BRI X BRAR L 43 548 = T
10. 67%.,17. 66 % .43. 50%6.30. 16 %, {H2,7E 4.50 mg/kg
2R Cd i Y 3 44 T, i F 900 mg/kg 5§
1200 mg/kgB AU RBRFIM/NARTYREERALE,
Bl 4A B2 E AU R X Cd 55 /N H3%
HLEF A& B, EVASE IR R /N S A
fEESHEPEHM Cd RE B Z R HERXREN
0.982 8, 24k B FH IEAHX, ZIARSE LR, Mg
A Cd ¥ BE B3 I, /0y 5 38 T2 AR AL ML 4 4 & B W
Bn, X 5EEESET R SR -8 HEHT iR
+ 3857 2] Cd ¥5 e fidfi /)N | S 25 ik AR AL AR 26 BT 3L
NESEHA 4 & B R R BOL O RAE BB,
2., HAEAB R LIREL Cdi5 3 /N E 3R]
BT S B RAHLDBRMG R, MEEAUR
FiIt P B A3, 2,4.25,50,100 mg/kg 5 4 Cd 5 4x 43
/N SRR B B e Wik, B 7EREA 1 200 mg/kg
526 B0 R R Ak B AR, 5 i FE Bl B 390 %5 UM L 43
FIREAR T 11.53%.27. 78%.28.10%.21. 17%.,21. 98 %,

R 25 A O 0 mg/kg
S 600 mg/kg
. 5 20 [ 900 mg/kg
1 g 15 B 1200 mg/kg
% 5 ) b
e 10r . b,
= g 0 -
] 5
@]

0.0 =
25

CdAbH Cd treatment/(mg-kg™")

7E 2.4.25.50,100 mg/kg 5 4~ Cd {54+ b5 b, j2 T
2 mg/kg Cd V54 AL B R IR A ik 22 5 S 25 K F i
AU R GE R EREIRHEAR 4 MR Cd 5L/ E
Mg SR, HIFHFTRERTE 2 mg/kg WREE Cd 154
P NEREATMA A AEERTER 4
Cd {54+ HEAb 3,

N 4B frs, BE 3 s im Cd ok BE R 38 I, /B
N EWMEAR S B7EMR. HEKE Cd 43 + A
e B BAANR, £ 2 MEWE Cd 43 + 5% (2,
4 mg/k) ™, /N H & B E PN Cd W B
FBE RS, R E TR R E SR Cd gEMEl /e 3
AREERMHEXEAENE. £ 3 MEKRE CdbE+
(25,50,100 mg/kg) H, /N S8 H T & & g
I Cd ¥k BE R BEmmisg im . EJR P AT B2/ E SRR
AR Cd By R BRR , — 508 B Bk Cd e R s R
FELE/NE SRR DY, 33 SRR 3 B 2R [ 5 7E U R A H S
Bk, Nt m S BE., MELZ S RAEHE
G AN, 2.4.25.50,100 mg/kg 5 MR EE Cd 4b 2+ 58/
H3EH RS BB WS 725 900 mg/kg BEAUER
371 B o I R AL, 55 A ot P B R 5510 o) AR L 43 AR T
13. 27 %.12. 50%,19. 66 %6 .22. 30%.29. 63% , 4kLEHE N
BRI AR 1 200 mg/kg,5 MEE Cd 43 14/
H¥EH RS & AR B2 55 A 900 mg/kg i
RAZRADE,

25 O 0 mg/kg

600 mg/kg

[1 900 mg/kg

B 1200 mg/kg
c

g
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)
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n
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2 4 25 50 100
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Fig. 4 The effect of the complex amendment on the content of crude fiber and protein of pak choi
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HRRENTH B EF LR SR EY, ELRTE
BRI N R, EE sk AR SE 5 3 A\ B
F. MEARAETEKEHAWRRE, AT ERNE 2
PEFE IR R ZR sk s . Y, B ERe  E
SRR B REEXERMEHRELTT, LB G
MBS R N R T R KN RS B R R
Sk, BME7E 158 Cd & B %A 5 2 R EAR R
T H2RERRAA RTREH BE Cd & B s . Wi, 5t F
S BR SR AR P B, JUH N 2™ B 18 Cd 5 4y, I fin5e
X Cd 154+ RIAHEL TAE.

38

ETRED AR R RAMESESRMIEE
SRR MESBEAMEEEZ LRAIRSEN
pH (BRI , K i F AT 0 B 2 B AL A B R ik
FEERBISGHTTES R R EEAA YU & B pH {E
T RIFA . TRIEIN A" A 52 R B, i FR A LA 7T B
BRI PR Cd & B ISR TRAT 2,
MEBRZ D 4000, FEEFEPMRT LEAVE SRS
izt Cd.Heg Ml As EERBHXR, KRMEE A PR &
BN, Cd . He 1 As K95 & RESIREAR, Hrp Cd 1Y
EREREBERER. P AR YLALRE 3 i
THAPURA %S CEF LR T C& ARt R T
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Cd™* I+ 8 2IVE Y AR o9 X B>, DR, 3R 8
HEBBERLENEIRSETRRESBHAR
P, AT/ AR VR % L A e e, IR 25 SR R W,
F 900 mg/kg E-AHRFIATE Cd V55 HIEFPLE & &
R 12.36%~72.24%

S & JR A AU o — A RN 7 o2 13 pH
H, T4 pHEESAEMH LiES Cd.Pb FHERE
TS BRRRRER 25 BVE, BRESB IR
PERA: WA RO M R AR AT B2
HH , 13 pH EFFE ] SR AW SRR EE L &S
A B FOVA A R, T 1Y n W B S B 4 R R RR AR, A
T30 TR B 4 R A W . BT, #2938 pH
A B TRARME Y Cd.Pb & E 4 & & 8|20, H
RS AR (R D, #E—20 i 18T + 48 pH (EK
ARIFAERERK, im0 g RE i 7900 mg/ kgl
BBRFFFAREERS CdI5J 14 pH H., Xbsh
RULH IR TR I E A 8RR R 2R i 1
BAYLUR S BRI Cd AR . S35M B8
RS A BT & B A GRBERR ) Bl B B IRAR 5 Cd™
BTFARERENBRIEE S RUOE, WA FREL
gerh C& AR R

BB CdERES T EFAUS A EFERE
B TEARSE, B H A 35S Cd & SIS, B v &b
Cd Fr &M . 7E1ZR %, i 900 mg/ke BAME
FIRTE/NE SR HAL Cd A R FRAR 32.04%~44.87%,
FEARIREE B . e BAIME &S] 1 200 mg/kg A,
NEERTETRAL Cd &85 900 mg/kg &6 B R
FHEIHE TR EZER,

TS R 10 1 B S 40 P Y 43 4 A R
il — LB 1 L R e 2R A B R G AR A RN R
WeAE R 0 3 400 I 2R G, A TG 52 W 38 S PR A R R B R
T AN 7 1 Y2 | e = N AR N S U
TEMZZ FRAE AN A K B8 R B/ 08 5, T 2B
A LA — B i 208 77 i B dn in gt A 3% COMLEr4E 7]
BN EAR MRS SREM RIS, HEAEECTW
W R I, 150 X328 O3  H SRR 2D MRS GF
SERTE D) RIS SE S BRMD (978 57 T8 A LT 48 O
B H AR D & 2B B AR TS E X & T bR .
BIRE P — R AR AR kL B T Cd X
NERAE IR, S5 REW TR Cd
BAHIN, NEE G R EFEREMEER C T ERW
TR R & B 3 Cd 7R & (4 38 hin & i 18 i 5
TR A & 25 Cd B E f3Ehn 2 55k 5 T+
b B e AR R, A Cd Ab 3 YR BE i 1Y

3 IR D SR ESEAITIE 5 iSRS RRER AN
HAERGEIRE AR CMAEHEESERK,. =&
AU WA ARG S, BIFE Cd AL B4R, 5 B3
A2 C FIIE JFMEBONT B AL BEERA — A2 BE R4,
R EEA—EREREM, X RS RER, HNE
BTG FBH S E 77 T REAR R A T2,
TETE &R TS Y RIA B, B R R X AE ) 1A 7 5% i
HIR MW RIEE EE MR NEA .

wikE I, HEE TP E N Cd ¥R I, /e
KA ERRAI4EAE R C FIM ISR & B 28 PR 3,
FHLAF 2 & 20 W 3 I , T 2 1 2 R S MR AU 19, ax 4
HREMANPARGR - AR AR R
XS Cd 15 3¢ 138/ H 38 F7 i LR — E W3R THE
L UHEXHRR /DAL R C AT E & &, R
ATRE R R P A 4 S BROR B 3% . M 900 mg/kg
HEMRAAIENERATEULEER CETRIRS
10. 73%0~48. 620 , I MM & B AR 10. 37%0~59. 52005
JitiF 1 200 mg/keg & &8 R AT/ 3 ] &AM A
Y BFEAR 11. 53% ~ 28. 10%6 , [ 1R JBE s K T it JH)
900 mg/kg A BRI,

ZEIR, E U RA T EdRS Cd s HER
P & RFEAR Cd™ A R , AT B 2 BRI/ 3R W] &3
AR H IR R I B E R I B SR 4R R C Rl
W R R A4 & 2 1R T Cd 5 L3/ E
SREVEFRM, HI, 28R RAGEEH TESRIG R
TIEMREN R, HEFEHE T HER 900 mg/kg.
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Effect of a Complex Amendment on the Quality of
Pak Choi Under Cd Contamination Stress

HU Liping' ,ZHOU Guoxing® , LI Chong® , WANG Yigian' , HE Hongju!
(1. Key Laboratory of Urban Agriculture (North), Key Laboratory of Biology and Genetic Improvement of Horticultural Crops (North
China) ,Beijing Vegetable Research Center, Beijing Academy of Agriculture and Forestry Sciences, Beijing 100097 ; 2. Beijing Hengyuan Jiada
Science & Technology Co. Ltd. ,Beijing 100080;3. Soil and Fertilizer Workstation in Daxing,Beijing 102600)

Abstract: Pot experiments were carried out to investigate the effect of a complex amendment on the soil organic matter
content,pH,Cd uptake and nutritional quality of pak choi (Brassica rapa L. Chinensis Group. ) planted in five levels (2,
4,25,50,100 mg/kg) of Cd contaminated soil in which different concentrations of amendments (0,600,900,1 200 mg/kg)
were added. The results showed that when applying 900 mg/kg amendment, the soil organic matter content increased
from 12. 36% to 72. 24%. However,applying the amendment had no significant effect on the pH of soil. The security and
nutritional quality of pak choi were obviously improved comparing with no amendment application. The Cd and crude fiber
content of pak choi decreased from 32.04% to 44.87% and from 11.53% to 28.10%, respectively. Furthermore, the
contents of vitamin C and soluble sugar of pak choi increased from 10.73% to 48.62% and from 10. 37% to 59.52%,
respectively. These datas indicated that the complex amendment could be used in the in-situ repair of heavy metal
contaminated soil,and the recommended dosage was 900 mg/kg.

Keywords : pak choi;cadmium;amendment ; quality
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