2014,33(9):1721-1727 Ko RO R ¢ 2 4R 2014 49 f

Journal of Agro-Environment Science

15 it S - 358 P R SR 2 SR AR T A R Y
FRIBEEF

oA, EMER, ERAC, KA BT, B, 2 A0 2 &Y
B, B

(LAp MR BEAO B IS A XIS T , B & BRI TSR, Jbat 100081;2.00 7R FE 22 Be , LFH 1100365
3R AR SR F R, KU 4101255 4. 00140l R BRI 2= B, ST 611130)

& E il A SE R S R AT, 32 T BAR G | DA 5 R 4Bl & R S o AT S5 1%, SR T 6 PR IRt i S A IX. 1 3
(Cd) B A=A 2o B L 5 - sl 25 B (AP) A AL 5 5 (OM) A pH (555 A BRI JoR A AR G , R 5T 17 & A BL IR
TSR TR A5 SRR T (1)BIFFE X A Bt S b 38 PR A R8G5 5 (DTPA 3248, Cdy) 5 10t St 48 rp Rt 5 it A AL
J i A pH (B A DG R (P<0.05) , 5 13 BH B8 1A d it | HE AN AR DG o (2) 3 6 -3 0 o B 5 L2 B A G
K ) - R A AL M B8 bR 43 A AT 1A 5 B ELEAS H yican= 0.501 52,04+0.010 6(R?=0.345 2,P<0.01) \y1cay= 0.370 Txzom+
0.028 6(R?=0.139 0, P<0.01 ) y301=—0.055 2x3,5+0.564 1(R?=0.050 9, P<0.05) , T3 h A SR & B F 2 DL =AHE F 1 #0853
ZICRIH S, A RS B RB R R vya= 0.174 8+0.435 2x,,+0.049 Olgxyon—0.013 2uy, (R>=0.368 6, P<0.01); i,
A3AIAT BN, S R IR SR R R AR A SO I SRR B . QOB KSR S A i S HIER A A S
B RSN 0.464, 55 T H 5 1 48 (Cdp) FIAH S R 850(0.387 ), MBS i 224 FI B IRURS: 45 i 1) 71 1 25 0, A U0t S o 1 39895
e KU TEAN L N DL SR A RS A BB 9 4 B T U M 2 TR e e RS . IR L, IRt S 2y i AR v, i ™
K] L RO O 1, DARRAIR L 50 & i, DT PR IE B0 37 it (9 1 2 4o

SRR LS s SR WA R s SRR R AR

hESEE X8203  EMFEM:A  XEHE:1672-2043(2014)09-1721-07  doi:10.11654/jaes.2014.09.008

Available Phosphorus is a Key Regulator of Cadmium Phytoavailability in Greenhouse Soils
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Abstract: A large number of soil samples from greenhouse facilities was obtained to study the phytoavailability of cadmium (Cd) and its
influencing factors using correlation, regression and principal component analysis. The content of available Cd(Cda ) in the soils was corre—
lated significantly with soil available phosphorus( AP), organic matter(OM ) and pH value(P<0.05), but not with soil cationic exchange ca—
pacity and electric conductivity, implying that AP, OM and pH were the main influencing factors of Cd,. Single regression equations of Cd,—
AP, Cd,—OM, and Cd,—pH were y;q=0.501 5x,;p+0.010 6 (R?=0.345 2, P<0.01), yycaj= 0.370 Txy0y+0.028 6(R?=0.139 0, P<0.01) and
¥31aag=—0.055 2x3,;+0.564 1(R*=0.050 9, P<0.05), respectively, while multiple regression equation y;cin=0.174 8+ 0.435 2,4+
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0.049 0lgxyom—0.013 2 x5,y ( R>=0.368 6, P<0.01 ). Principal component analysis showed that AP was the key regulator of Cd,in the green—

house soils. Correlation coefficient (R=0.464) between Cd contents in vegetable fruits (Cdp) and soil Cd, was higher than that (R=0.387)

between Cdp and total cadmium (Cdy), suggesting that Cd, would be better to assess Cd contamination in vegetable fruits and to

predict the safety risk for vegetable production than soil Cdy. Therefore, it is necessary to regulate soil available phosphorus to reduce Cd

phytoavailability so as to guarantee the food safety of greenhouse vegetables.

Keywords: greenhouse soil; cadmium phytoavailability; key regulator; available phosphorus
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Table 1 Eigenvalues and proportion of principal

component analysis

WSy PR iR BB
Factor Eigenvalue Proportion  Cumulative proportion

1 2.169 36.15 36.15

2 1.409 23.49 59.64

3 1.042 17.37 77.01

4 0.600 10.01 87.01

5 0.481 8.01 95.02

6 0.299 4.98 100.00
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Table 2 Principal component matrix with varimax rotation and

combination of main indicators

F547 Indicator F\(Factor 1) Fy(Factor 2) Fy(Factor 3)

AP 0.806 0.267 -0.111
Cda 0.735 0.407 0.050
CEC 0.093 -0.266 0.923
EC 0.258 -0.855 -0.183
OM 0.715 0.084 0.360
pH -0.628 0.603 0.113
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Figure 3 Loading plots of PCA analysis of two—dimensional factor

for the various indicators
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