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M4 F AR S (EC>0.50 mS-em™), KAB4ME 13 Cd &8l HR IR R =gbniE, HohMR MR %E 3% Pb.Zn,
Cd. As F BT IE FH 0 T RS IR B PR n i (HT 333—2006)FR 2 {H. RIBFTELCBWHEIMS GG MERE ELHGRE
TIEABER R 2 K, BT MK MR R MR E T HObRE HIERE R R 3 4, B TRKE , AEHRRLAFH XK.
KEH: HGRE,; ERG R ESRE ARl
hEIS#E.X825  EMREE:A  LEHS.1672-2043(2010)04-0711-06

Characteristic of Nutrient Accumulation and Heavy Metal Pollution Assessment in Greenhouse Soils in Baiyin
City
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Abstract: A survey was made to investigate on soils for greenhouse vegetable production in Baiyin region, Gansu to characterize nutrient ac—
cumulations in soil profile, electrical conductivity (EC )and pH values. The contents of heavy metals such as Cd, As, Pb, Cr, Cu, Zn and Ni in

soil were determined and further assessed using methods combining single quality index and comprehensive quality index. The results showed

that contents of soil organic matter, nitrate—N, available P, available K in greenhouse soils were significantly higher than those in open field

soils. An increased available P and K concentrations in layers of 0~40 cm in greenhouse soils were noted. Soil EC was higher in greenhouse

culture than in open field. Soil collected in Luojiatan had the EC value of 0.94 mS -cm™, exceeding the threshold value of vegetable growth

(0.5 mS+-e¢m™). The soil Cd concentration in soils collected from most of greenhouses exceeded the third—class threshold set in the National
Soil Environmental Quality Standard GB 15618—1995. The concentrations of Pb, Zn, Cd, As in soils collected from Luojiatan exceeded the
standard threshold set for greenhouse vegetable production HJ 333—2006. According to the single quality index and comprehensive quality
index of soil heavy metals, the Jingyuan soil belonged to the second class, and was considered to be clean. By contrast, the soils collected from
Luojiatan and Chongpin belonged to the third class, exceeding the threshold, and was considered to be not suitable for the cultivation of pollu—
tion free vegetables.
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Figure 1 Change of soil pH
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£ IR E A B Y A — 0 M RS A
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W25, EIEA R DIEA VRS R ,0~20
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1.20f ig:gg e em + )23 48.55 gokg !, FLURSEAES M AE T
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2 0801 TEANESEHEE R TR RN T, HOtE
S 060r 4 A LR A LA 1 IR B R AT BN K
040r R, 3 SAE R PR R, RIBEUIHAELR,
0201 MERMEMBEIPRZE FEMEHFEE, BEMA1.56x
0.00 10°~1.92x10* kg - hm™2, 3 7t B 3 22t F W9 28, f94F 4
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Figure 2 Change of soil Electric conductivity HIFHNREHERIE S ERE TIRKE, MR
®1 BRXBREREMITEFSEE
Table 1 Nutrient contents in greenhouses soil and open fields
FEHL FEASL FIFEAERR/a +B/em AR ket WHEER/mg-ke? B B/mg ket M /mg ket
HEZ P 8 3 0~20 23.56+4.80 76.53+29.20 123.77+34.87 778.63+260.42
20~40 18.36+6.60 57.36+33.35 64.21+27.62 740.13+199.17
40~60 11.36+6.25 52.37+£33.94 18.22+8.21 698.59+198.74
BT 10 8~15 0~20 48.55£12.97 50.02+£26.14 236.31+65.53 520.45+143.12
20~40 27.24£10.22 29.46+16.49 180.14+54.84 443.87+83.53
40~60 15.55+7.58 21.35+13.72 136.33+63.82 387.71+77.33
CK1 3 10~12 0~20 9.60+1.89 23.25+3.89 16.33+5.25 181.10+16.69
20~40 4.83+1.14 14.00£3.54 6.92+2.25 151.55+32.88
40~60 3.66+1.10 10.25+4.60 2.62+2.56 108.30+33.66
FEiL 16 9 0~20 19.25+9.15 162.38+150.90 144.74£51.79 548.42+223.78
20~40 14.52+8.55 70.76+57.06 103.84+50.77 448.40+181.17
40~60 10.38+6.43 54.44+36.92 57.32+39.82 330.12+137.08
CK2 3 9~10 0~20 11.57+4.50 5.25+1.06 12.22+2.63 146.00+45.68
20~40 6.77£2.00 3.25+1.06 6.40+3.43 129.00+24.32
40~60 5.03+£1.35 4.25+£0.35 1.45+£1.41 121.15+2.90

T RPN F I E A2



714 XS BB AOGIRE 1 H5R 0 BRUSIE L B SR SR IURTF

2010 %4 H

WAL 5 AN B R, 5 B TS B A = 2 (6]
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HARHETEMLL, DENES EHESASERE
Wm(E D, RABERERGT . HTFREHEAR
B AR L EF BB MR, 2K IE
KB, DB EE R T )2 1488, tniim 540~
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EHREFRET R, A5 3R E L, RIS
JB, 0 HL A SR AE R R I e 23 1 B T K i e,
FERME I O iE B H SR ERE DIEDHESAS
ERIANFEARBEESHERMSELE, 450K
162.38.76.53.50.02 mg kg, A& R X FEBART
AL RS 0 A R T S5 AL WS R AT 5 55
— 7T, Y B A8 MUIE 2082 i ST
BHERHN AL TRES R RN, GESES R
R 215

BRI EEFBR, —REE L
JERE R E SRR HOBEE A S H R &
EXHEETEMAHL%E,0-20 com 2 EHRYRE
A 2~6 135 ; e P LI 5 B3R )2 T mU
SRR 123.77.236.31.144.74 mg kg, AR
B QiR B ERSE R B E —RAE 60~90 mg-kg Y
bavE, NHEHREIEHHEIRE 40~60 cm + =2 #A0HEE
ik 136.3 mg-kg', ULHABEERBEME KN T EBEIE
AEBRLEAKE BT RS EE, TRHEESE,
{AAERERE T SRAE T, A8 WA A IR AR A AL R4
FL -3 pH ETRE(E 1), SE0000E LIEBER AL
R S R KB R R KB, K= T
BRAM M T EBmMAERE L EEZRY, KSR
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SHEAR /N, R 7 i AR 7 270 R a4 e R R e
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e KA NO:-N B T B4 , Heckrath 25094} 3%
A [R] BT it i) - S RET R O , BRI BIE A
11~119 P mg-kg' ARG, G0K5 Hrh BB & 2
F 60 mg-kg™ B, BER MR E S 2RI, A i 4
T K B, TESEBRAE = v, W2 SRR A A 22 B A 2R
B AR B T TE B , AR BRI X 52431
TR, T R RREAE EER

PFE R, B BB R BRSE 7 & , T HLAE

BRI R, BRI R I A e AR
MZRAMNEMN. £ 1ERER, BEHEEHmE
MRS B TAH L, HHEE T EWN¥E X
42 H 3542 1 B9 150~250 mg-kg ! & LK PTG, 24
T ARG B RT 350 mg kg™ At B0, A
ELRE BERETETRESE & EILEERT
350 mg-kg™, RAMA|H MR E HAESE RS, R
ABiT 350 mg-kg !, 1BAIRARGY X I A E LN K
i i B, X SR B AL B DIAE R . X
X3 HOGRE GRS, — W EH S T R A S
HEGSEFTE, H— T HEREA R EEEX AR
TR B A EMEAR, LIRS B e B R v IR
TR RN = A
23 TEEEESERTLEEN

T2RW MR B BEEONBEREL
i Cd B & 8450k 8.39.1.14.0.54 mg-kg !,
Sy R IR B - AR R B FRE Y 19.98 £
1.85 £i5.0.35 13 ; AR H HEE + 38 Zn As PbF
¥ 2 M IR S5 R R R PR E, A
YRIE BRI o FER DGR SE AL L TE 428 Cd .\ Zn As,
Pb & &R, T Re SR RGN T HR AR X, f8if
BOLIREESINT TR, e R MR A K
e EERY, Al T ELEESE
Y Sm—J5 T, AR Tk KA TS KE R PR
ARG IHHAE N IR 8, KI5 A
AR USRS IR E SR R EZ — A S
1) Cu.Cr . Ni BER & ERTHMN LEESE, HEIF
FAB R E G IR R R A, Aol
EW T FHESE CuPb.Zn.Cd.Cr.Ni 1 As ZEHF5T
XOAEARFERERN R, L Cd £ HEPHRERE
B, AR 1 Cd S REREEER 1
IBE R — AR HERY 22 £ XSESFEINT I AR 7% H O
BEESB AV, TEESE TR R IR T
FABALHE & & 2 FAYUIE, RS RN 3838
() As V] BER B 13 As BRI EZORIE, A 1L
HER BRI 4 Zn BT ZSREDS, B
FAGE, NIES 1 Cd Tk, IR & 54%~
58%™, RIEEVIPELR BN, KEFUR FEHEH
23 A 7 (B EL A AR M B RO BN L SR 5E 4 1)
BEBMEENIL, B AR X, Z TS
REEER, HESE TERET R  &Fk
TEEA DRI ZE R A
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Table 2 Heavy metal contents in topsoil of greenhouse vegetable production in Baiyin region(mg-kg™)

KA Cu Pb In cd Cr Ni As

HERME EHE 58.59 149.13 380.04 8.39 70.00 33.26 25.49

BAE 80.00 270.50 749.10 22.04 74.4 35 29.80

=/Ma 4430 79.30 165.90 2.33 67.3 31.90 22.90

e 10.72 64.79 216.49 6.30 2.12 1.07 249

C.V(%) 18.30 43.44 56.97 75.10 3.03 3.22 9.76

FIT EHE 36.52 34.33 109.98 1.14 73.76 36.43 18.41

BAE 52.90 51.50 137.4 1.640 76.40 61.80 21.10

=/Ma 29.60 27.70 95.60 0.63 70.00 30.90 17.30

prfEzE 7.04 6.41 11.93 0.39 2.04 8.99 1.23

C.V(%) 19.27 18.67 10.85 33.89 2.76 24.67 6.69

FELH EHE 36.87 27.87 97.30 0.54 75.06 34.09 18.48

=AE 46.90 30.90 124.00 2.02 86.60 39.70 20.10

5 /ME 28.60 23.10 76.10 0.05 65.70 28.30 16.80

TS 6.24 2.02 14.54 0.54 544 3.25 0.77

C.V(%) 16.92 725 14.94 99.26 7.25 9.53 417

Hit#5HRE 24.1 18.8 69.3 0.116 702 35.20 12.6
RSS2 PR {E (HT 333—2006) 100 50 300 0.40 250 60 20
. =4 100 350 300 0.60 250 60 25

+ eI R B4R E GB 15618—1995

=% 400 500 500 1 400 200 30

®3 BRTHXANIRESCENETREREY
S5GaREER
Table 3 Single quality indexes and comprehensive quality indexes

of heavy metals in soils of greenhouses in Baiyin

& 4 BEGR T IRIRE R E 5 JiRd (1] 333—2006)
Table 4 Grading standards of soil environment quality in

greenhouse vegetable production

BEURESY XSS RERE FREK

Pi g
Cu Pb In Cd Cr Ni As K¥E
HEZPE 059 298 127 2097 028 055 127 1509 #Eiw

BHEE 037 069 037 286 030 061 092 211 #ix
¥t 037 056 032 092 030 057 092 0.79 HiEiE

FRICGR3) MR HLRE LIRS RE Y REERS
Cd>Pb>Zn= As>Cu>Ni>Cr EME . EFEFEIL H
BELTETFESBEREERSA Cd>As>Pb>Ni>Cu=
Zn>Cr FFIE . HIEE SR Cu Cr Ni BINY5 3550
B/NF 0.7, BERMESE Zn Pb (Y ATG Y850
Hh 1.27.2.98, MEZZ M BE Y L 538 H 6IR = 13 Cd
PRy BAITIIS Jude 34y B 20.97.2.86.0.92, HHAT I,
+HEFE SR Cd As Pb IS N E, X 3FTE
BB b - A T AR AR AR bR . AR
M VEIE T H AR E HIEE SR NS AT5 YR
53A 15.09.2.11.079, S5 K EE BRI GLETR
BIE(R 1), BMRM EF HSEE TR
SREN 3R, LR R RS Y E T Aok
B RS RSHER 2 9, R T HIEEAE

1 <0.7 HE

2 0.7~1.0 W

3 >1.0 Hhr
3 #ig

(18T HOGIRE A LR HA A R
MNP EHE B2, HAER TIEBNEREE,
oA SRR AR 2

(BERIGRAT LERFEHBE S FAAL
B, DR+ R AR AR TR E HIERZ EC
fH3ik 0.94 mS-cm™, C@IEW AT RAIGR S
(£C>0.50 mS+cm™),

()X ABT HNRE L IEE SRS B LIS YT
MEEREH . WREFIFM LSRR, Cd 15 Yem ™
], KN Zn As Ni.Cu.Cr.Ph; RS 45 R EH
FEZEME H OB = s Y™, I s ™
H, X MREFMEEDCAE TR TR EY A
FELCEBOTHME R . Wi B H R E H R T
KFo
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