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Abstract: The paper discussed the assessment methods of pollution of Pb,Cd, Cu and Zn in vegetable-farm
soils and vegetable through field investigation method. The results showed that: Using pollution index and
ratio of over-standard value methods, the order of over-standard value of Pb,Cd, Cu and Zn in soil was Cd
> Cu>Zn> Pb. The single factor pollution of Pb, Zn in soil is low-degree, and Cd, Cu is middle-degree.
The comprehensive pollution degree is middle. The cluster analysis showed the pollution of soil of Pea,
Tomato and Cauliflower were serious. The order of over-standard value of Pb, Cd, Cu and Zn in vegetable
was Pb > Cu> Cd > Zn. The cluster analysis showed the pollution of soil of Radish, Tomato and Cauliflower
were serious. The cluster analysis and the comprehensive pollution Index given the similar results in some
way, which should be combined to assessment.
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TSR B A2 N, BB TGRS A 7 2t (3R 55
WA FREEE 2 B0, MBI R ESR
8,8 T NES RIS LGS T & E R
SR , BRI AT BT LR e im Y e Bk
AABEME XS REGHE T 23
HEY T ST R -8 T B R VS Y T T Y
WHRR WARE, S a5 RN L& A S RE
ekt B8 995 Fe PR K A A T 2R A5 BE e A Y
4598, ARSI RN R AR T

1 #MR5FE

1.1 FERRE

EEARBHERE A X, 50 FIREARFE
RS, BT KA BEF ¥ DKL F
e T, LR B 5 42 1, B S et
PRI REB K 2 ~ 3 kg 24, [A1 B X oz % 30 SR 4
0~20cm HHEE LS 1 kg 24,3 42 135
o
1.2 MEHE

BRoRAE R TRYE 3 KA, BT AR 105 CRE
30 min, 65 ~ 70 CHL 24 h 245, BEHE, 13 100 H i &
i BERES BAXT, B8, i 100 H i 4 .
Pb, Cd, Cu, Zn HI 5 FR JE T IR A A e B i 0100
1.3 e is ik

SR 1 8 PR 55 o B b o IR 3R 1 A B
VLS ) P BRI TS i R A A 15 R B AT
HYVES, TEIT

Pi= Ci/Si, Hf Pi NG YIS HUE, Ci
g+ 315 YL STIME , Si NS YRR AR UE o

5 Ci< Xs B, Pi = Ci/Si (Xs Jy+3Ei5 Y
JR1E) o

HXs< Ci<Xm B, Pi =1+ (Ci - Xs)/(Xm
- Xs) (Xm NEIEPIFLEEIHBE)

H Xm< Ci<Xh B}, Pi =2+ (Ci-Xm)/(Xh
- Xm) (Xh A HIEHEGLEARGEE)

#HCi>Xnit, Pi =3+ (Ci - Xh)/(Xh -
Xm) .

Pi<l,RiI5Y;1< Pi<2, 275542 < Pi<3,
pigle; P> 3, EIGYL,

Py = [(Pyy + Po2)? /212 K g Py o
05 Y38 BUE HF-YIME, P N BATIYS Y38 B0(E

BARM—TfH, Pu<l, RKI54;1< P2, BI5
Pei2 < Pe <3, Hi55%; Py >3, G YL,
1.4 Ko

RER I, B4 2 T 253k (HCM, hierarchical
cluster analysis) B2 FEXZ M EZHEME BRA
—2K, R RIMERZE, TR ENWMEEZ
V) Py P 25 AR L R K, HUE B S A/ N SR (L B R A
a e IR —38, IR TR S H AR M R BT B
IR B, F65 BB e/ DA Rl B K R S B 3 F o —
K, MBS HITENE I, ERENERIEN
—HRIk. FERFBEFTUATHEAREQR),
WATHTEERERA), TERLHTESE
REB FRERFENZE,

A RESGHAUHESBHSEXN GRS
BEEATRL 2 A S8 , AT VRS X 5 Gy - 384T F
m[lz,m .

2 HRESN

2.1 FIABERHEMLETGYEE0E, W £ Rk
B E LR R T
2.1.1 WRFER L EAETEARME, M 118
Pb,Cd, Cu,Zn & 2RI S5 YR
IR E R R R AR 7 Rl

Pb & &1l 90.04 mg/kg, T I 7E 48.42 ~ 206.3
mg/kg Z 8], YR T ZRARHEAE, B D RIM &5
B, T 118.50 mg/kg, H #E3K T EAK,
61.97 mg/kg. 13 Cd F & FH 0.728 6 mg/kg,
JEFEI7E 0.105 ~ 1.99 mg/kg 2 [H] , 8 3F - FF5E IR
BAMEE N R EE A 7 85.71% , B
+IERE, N 1.132 mg/kg, KAX HIERME, N
0.471 mg/kg. T3 Cu &2V 85.48 mg/kg, 1
FEI7E 20.37 ~ 213.54 mg/kg 2 [8], #Bid HIEFF I R
BN EME R — RN HEE R & 73.81% , H P
BELIE A T Cu & BB, N 138.77 mg/kg, ¥
N H3EE Cu BB, M 36.34 mg/kg. 13 Zn &
SEXIA 171.24 mg/kg, VLI TE 92.64 ~ 257.98 mg/kg
Z 18], #Bid R S R AR ) i — AR Y
FEdh 21.43% , HA FREUEMN 8 In S8 &
i, 209.90 mg/kg, B b HIES In BEHEAK,H
126.62 mg/kg(WFE 1) .
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Tab. 1 Ratio of over-standard value and contents of Pb,Cd, Cu and Zn in soil
B T H Pb cd Cu Zn
i W&/ (mg-kg™!) 92.88 0.734 63.73 148.10
HEARER/ % 0 100 50 16.67
S P&/ (mg-kg™!) 115.95 0.471 105.77 156.60
HBIRE/ % 0 66.67 66.67 16.67
oy &R/ (mg-kg™!) 116.13 0.741 102.68 170.43
AR/ % 0 83.33 100 16.67
# | &R/ (mg-kg™!) 118.50 0.659 36.34 126.62
AR/ % 0 83.33 0 0
w5 V& R/ (mg-kg™!) 89.28 0.903 46.37 148.97
AR/ % 0 83.33 66.67 0
e Slzﬁjﬁ\ﬁ_/(mg'kg‘l) 61.97 1.132 104.87 171.24
HEARER/ % 0 100 83.33 16.67
e V& R/ (mg-kg™!) 66.54 0.524 138.77 209.90
i AR % 0 100 100 66.67
ER R ERE(C R, pH<6.5)/ (mg-kg ") 250 0.3 50 200

2.1.2  ARYEHAITG YA HOE I L IE A5 YR
$: 0 JE4Hy 38 Pb, Cd, Cu, Zn 15 YL FR BF

TR RIS e 50, 138 Pb 15 A8 80O
1.94, 52759, JEEIAE 1.594 ~ 2.088; 13 Cd FHy
2,513, 1755, Cd {54 EIAE 1.524 ~ 3.60, H
PG MERR L E TG L3 Cu FHR
2.532, 54y, VEFEITE 1.235 ~ 4.290; Hh &l +

1 Cu VYL ™ 148 Zn F 1M 1.617, 5275,
ARIBESE 158 Zn {5 4L Ya B 7E 1.266 ~ 2.099 (W3R
2)0
TG AT RIS B0 2.349, Fim gL, A
[Fl5E 3% HIBEE B TS YT BEIAE 1.935 ~ 3.507, LAFih
HACE S B E (&K 2),

®2 LTESRERRTNER

Tab. 2 Pollution index and assessment degree of soil

fﬁ _ TAIRIEAE G RS
(i) 2.034 2.415 1.811 1.480 1.935 Bisg
yNEE 2 1.994 1.524 3.210 1.566 2.702 Hys gy
B 2.176 2.371 3.090 1.704 2.729 Hys gy
PN 2.150 2.423 0.923 1.266 2.089 Hy5 G
E351 1.991 3.275 1.235 1.489 2.713 Hy5 G
HFIX 1.639 3.605 3.162 1.712 3.114 EGE
B 1.594 1.978 4.290 2.099 3.507 EGE
SR RIEEUE 1.940 2.513 2.532 1.617 2.349
TERER B REE S REE S Bi5g REE S REE S

2.1.3 RIEEFE M T ARES PR
Pb, Cd, Cu, Zn & B/KF KI5 YR

MFE 3 AL, 53K Pb & & FHH 0.864 mg/
kg, T EI7E 0.078 ~ 3.268 mg/kg Z ], @Bt E K&
b DAARUMER 5 92.86% , LR I3, 0 2.639

mg/kg, B, 0.266 mg/kg. #i3E Cd &8 F
¥4 0.024 1 mg/kg, JEFEITE 0.000 1 ~ 0.160 9 mg/kg
ZIa, i ERE M BARER S 11.90%, R [F
BXRMEBRABRANER, Kb U RBEXRES, N
0.049 6 mg/kg, T Hi A%, 7 0.006 3 mg/kg. B3k
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Cu & &% 8.263 mg/kg, JEFEI7E 0.603 ~ 27.00
mg/kg Z [H] , #B 3 E R & i TAVRHER 5 28.57%,
KA, N 17.35 mg/kg, B A A A, 4 0.65 mg/
kg. B Zn S B4 9.016 mg/kg, L FEIZE 0.729

~32.32 mg/kg Z 0], W H R B & BAVRHER &
4.76% , 3K G &/, M 19.30 mg/kg, B A AL, N
2.692 mg/kg(15E 3),

*3 HEPb,Cd,Cu,Zn SESBIRE
Tab. 3 Ratio of over-standard value and contents of Pb,Cd,Cu and Zn in vegetable

BRI it P mH Pb cd Cu Zn
- KR/ (mg-kg™!) 0.451 0.024 5.88 10.60
@ AR/ % 100 16.67 0 0
&R/ (mg-kg™!) 0.489 0.0496 3.34 6.55
KEX HBIRER/ % 100 33.33 0 0
&R/ (mgkg™!) 0.373 0.039%4 5.42 5.04
ke HBIRER/ % 83.33 33.33 0 0
# | P&/ (mg-kg™") 0.787 0.0268 8.58 9.53
HBIRER/ % 83.33 16.67 33.33 0
%5 &R/ (mg-kg™!) 1.045 0.0081 17.35 19.30
HBIRE/ % 83.33 0 83.33 33.33
- W&/ (mg-kg™!) 2.639 0.0144 16.62 9.41
WiL* HBIRER/ % 100 0 83.33 0
e KR/ (mg-kg™!) 0.266 0.0063 0.65 2.692
i HBIRER/ % 100 0 0 0
HRE & PARE/ (ng-kg™!) 0.2 0.05 10 20
2.2 NMARESW, N LELERTESBITR
BTV 2 T
2.2.1 RIS, X IR E SR 5 Y AT 1T
T 2 T
TEPESRESERESNAILE 1), FA 1

(6 5)MELRKT ) LRWEGRESEA 0N —
RGEERE,Z M S)BMy—K, NPE, T
FF(15) KEXQ2 ) ®HF3F) KELG5)H
—3, k.

2 ]

|

PR NS

|

B1 IREERSENRASTHEE
Fig. 1 Dendrogram of contents of heavy metal in soil
IR R E R AR R AT R K (B
2), A ILEAR R E NS (4 5); HROVFE
XK(75),@RHEE; PUr(15) KEXQS) &
F(3%5) KE(55)MEM (6 5) h—K, {5HK
o

B2 1RESESEBRERXSFTRER
Fig. 2 Dendrogram of ratio of over-standard
value of heavy metal in soil

HR R IRER BT R R BUR PP F R 5 R K
Wr, EREA -2, HhA —ERNZR, F M LE
ERETTRIREON 4 (BB R R R e R
RUBWBAR, Bl LIRGEE RGN E
155, MBAR R RE P H AR S, /B S5 E
Ph AR A Ko UL, fEXT 13T G R 15 YL BT IF
Yrin DR —E L SRS IR, RAT AN B A PR
R,
2.2.2
P

M 3 AL, 3 E.(5 %) M (6 5) iR E

BRI T , 3 B3 H E R 1o Je kAT
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ERER USSR, HTRER, U1 5),
£ (4 5)MHFER(T 5) H—I, NHF, KEXK
(2 5)MEFH(3 5) h—K, B TEK.

]J_
—

DU W N

B3 BXEERSENRASTHEE
Fig. 3 Dendrogram of contents of heavy metal in vegetable

A B 3 T < R A R AT R K (A
4), A0, AR N b (4 5), HIKOVRE
(5%) Fili(6 S)MEALR(TZ),PUF(15). K
B3 Q2 5)MEH3 5) h—K, SRR,

AT, 3@ SR M i SR B < R V5 P A T 4
BVFHT, LB TR RN S B, 256 P
P T LUAY B RIS R R B HIGE N E

b, HR RGBT LR X8RS 1%
TSRHIPFH 2 — B o

|5

DO N WD~

B4 BXESCEAIEBHREREXSTHEE
Fig. 4 Dendrogram of ratio of over-standard
value of heavy metal in vegetable
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(1) BHIH gk +1EHE 48 Pb,Cd, Cu, Zn B
AEAREAR IR F: Cd > Cu > Zn > Pb. 415 4858
J9:CAF Cu lyRi5He, Pb Fl Zn HERIGY, A
ik LB LR G5 880 T A H R34
OEREE Bl ey N = B o L S
Yo Vi ORI, HIRESR ANSE SN
ok b E

YEARFIGE T BT RETEA RS F
FHANT TR ) 33805 Yo g g T, HoAfth 43805 YL
L2

(2) B3 Pb,Cd, Cu, Zn & BHBIRRKIKN
Pb>Cu>Cd> 7Zn,Pb /™ HE, M ARGKEEXESLE
SYHATRES RN B D REMEm I —2K,

TSP E , AR IT e

(3) BRI 5 ERIELOPM R REE |
BA 8k, A —2H] etk HAARE 2R, —
FH A MEANTE , 456 PR J7 iR AT 0 AT PRA , 45
FR R hnE B

(& % x W]
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