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Abstract: A total of 31 soil samples were colletcted in 31 tea plantations in the southern Shaanxi Province.
Concentrations of heavy metals such as Cu, Cd, Cr, Zn and Ni, and the pH of soils, were measured. Single
factor index, comprehensive index were used to assess the degree of heavy metal contamination, and the
potential ecological risk index method was applied to evaluate the ecological risk of heavy metal contamination
of soil in tea plantation. The results showed that the tea plantation soil was mainly acidic with a pH ranging
from 4. 32 to 6. 66, the average concentrations of Cu, Cd, Cr, Zn and Ni were 23. 73 mg/kg, 0. 00 mg/kg,
46.79 mg/kg, 102. 78 mg/kg and 35. 17 mg/kg, respectively. Heavy metal concentrations in the tea planta-
tion soil samples were all lower than the heavy metal limit values of the class [[ environmental quality stand-
ard for soils in China (GB15618-—1995). If the concentrations of soil heavy metals in Shaanxi Province was
selected as the standard, it could be seen that the heavy metal pollution in tea plantation soil was generally
low and posed low ecological risk, the soils all reached the standards of pollution-free, and most soils con-
formed to the organic standars.

Keywords: tea plantation; soil; heavy metal; assessment

ZM (Camellia sinensis 1..), 2 4F 4 H 4 R A FH
P IR L 28w HE AR BN A, i 5T K BE B
BE & A M A O E EA 6., REAKARZEH
ke [ s 2 it R TR R 8 22 DR VR HAE S B AN

A —Fh ORI A 2 000 ZAER s, BRVE R
PRI LA A L P R X — R 2 R
R S TR] SRAR 2% S o) 255 2 )™ 2 B A RS Lk I L
B S TR, HERAFILERT 4.5 g/em’ UK

W5 B H:2015-09-19 &2 B #A:2015-10-30

BRI B Ay A My PR 5 SE 5 = I H (2015) 5 B T A 434 R I B AR AR R A WF ST (117803 1) 5 Bk PG 3L T 2% B A A )i 3h 30 H (SLGQD13-17)
E—1EE R IE(1990—) , 2, BEVE g BI A B AF 5 A6 W52 07 1) < A4 B2 U5 2% . E-mail: zxmm314@163. com
BASIESE 20 A (1956—) , 55, W R 4 PR, 380852, B9 1)« AR W W VR T % W . E-mail : 1xs9 @ tom. com

AT (1982—) T3 L BRPE AT BH L P4 R E N F 5 e W 5 EEWGE . E-mail : zhaozuoping@126. com



288 /S o T S T

%23 &

TR R TR 24 4 Ee R, HiEd
() 4 JR V5 Y ) — MR BE B 8 b B B R oy L L
Tiir BRI RIS 7E A T g BB W]l N A g
. H Cu 75— € & 5 Y N AT 4E 357 4 ) 00 1F # AE
K& BT Co it — & BREE i 9 1Y
Jo e AN P 2 B AR, Cd R MR R E 4
Ja& 2z LT R W I AW o A T
PE . Cr b =M oS s, HAe i b i & i
o — 2 BR A 22 S o 0 T X A R AR i A — i
e E N ARAEEET . Zn R Y A K K & o iy b
BOLR SR G BA & Hi Y Zn 250
PR R WK LAY 0 E AR K k& B R
EERAIIRBEY N g s R A W R 845 . 5
M R 490 (10 45 51, DTG foff 7= BB A

B AT S R e R B E
TGH R B R W A B E g bR, A S
Xof B A 2% DX ) - g G S R AT S A ST Y PR
LT R e 0 4 2% XA A AR G B AR A DL R B W A Y
Jo g A7 o) B ) A AR Al
1 BERHRUG i3
1.1 REXEER

SR DX, T B PG 48 I T s Bl AR VA — R S
DOk  JARZ2 08 Ll ik, mg 22 00 1, DU rh A 7 T
L) R A DULZE N 3 J W B S . Db 4
SERHEIRAE 500 m A2 A T AR HR 500~3 000 m,
7% bl 3 40 A E R A VIR LB B L TR
WS FH P9 %, T4 pH {Hl 4. 32~6. 66, w2 1k, i& &
AWAER 5 THHE
1.2 HRRERMAE

FEh T 2014 4F 4—6 H RS EZ 5010 T
b ETIN - NN = e = oI -3 T (P T 2
ASRAE S GPS 787, I 10 58 R AE s A IO . R
FH A~7 JORA B SRR S 0—30 em, JF 4 H
SRIT B 2% 5 FHAR BB, 5 100 Hfi . 2% Rl bs
HECNYT 13772007 #47 pH {H A E , 275 [ Kb
#E(GBT 30376—2013) \ [E b5 # (GBT 17138-—1997)
IR E B T R R AT I A . ] ICP-
AES % Cu,Cd,Cr.Zn,Ni 4,
1.3 #FHhFE

PArp ] T SR E S PP T R DK
IR B AR AE (GB 15618—2009) /E Jy - HE &
&R VT bR o R FH B 48 B0k SR A AR Hok
PABCBAE A 25 e B B0k i A bl - e 4 B S
KF SIS HEAEBCFERAT AN, IFULAER

i
=
215}

7= IR BE S A B T R R S
PP Bl XD S DR R AT IR S

BB AR

P,=C./C, (D

K C—HMES R ITTER M E M Co—HF
HEBITENS WHE Hd P,<1 RIRTI5Y 1P,
<2 EKARRBEGY,2<P, <3 KRPEGY,P, >3
FOREEIGYL,

e R 7 M R/ W

2 2
P: P,, —’—meax (2)

K P—— LGB RGP, RSN T
TR R B E s P — RS RN FI5 R R K
HfR R AE s o P<<1 ROR BTG 3 1< P<<2 KRR &
15, 2<<P<3 FORPETS Y P>3 FoREEEIG Y.
AR A A e TR BOL AR AN
E.=T.(C/Ci) (3)
R=2XE, 0
A By H g KA R U R I A A A S
FEREG T, — WA E SR R PEH N R E(Zn=1
<Cr=2<Cu=Ni=5<Cd=30),
HIEPErbrfenl 253 1,
F 1 BEESEEHRLTNIRE

. L L] R T AR

! A R I i

<40 21 <150 21
40~80 46 150~300 46
80~160 L= 300~600 L=
160~320 =n =600 =3

=320 W =
1.4 HiFELIE

+HEE 4 &2 0 S IEM R Excel 2007 %k
b B,

2 iS50

2.1 FXLTEPpHE

Xof SR B 1Y) A A AR A Ak A E (NYT1377—
2007) 4T pH {E A E 45 FF s pH {E S Ry 2 4. 32
~6.66,FI{E N 5. 53, J8 TERME 1. 4 25 T A4
WA T TRHE . M pH (88 o) 0, R 5T
R AR AE (GB15618-—1995) i 1% £ — % + 1 34 5% it
et bR (VR D B B T o s o B A SR fA
2.2 FRIBETURE

HLHE A5 ME (GBT 8304—2002) Xf R 4 (1 45 IX.
TIERE ST T B R E T RS R KN



%3 3

8 9B 4« [ P % X R S R VRN A 289

99. 3% I AR R 92. 7% . HE B TS, LIE N
J 0 o 4 i B a0 P AR B A
2.3 EXTESELERE
HRXWTIEESREENSHEITLE 2, &
FLEBITEEY & A/ K. Cd< Cu<< Ni< Cr<
Zn, SiE 508 SEAMA L. Cu, Zn 00 & Tl H
A 105.00%,138. 51 % , A = A H K F oLy
S, TIEE SRS &SP - A L Bt
Cd.Cr & #% T 58, H4 Cu.Zn, Ni 5358 T
%5 5efl 110.89%,148.10%,122.12%, & HL S
TEGRT R RABIEE K 43.97% ~65. 61% ., 1 #

Bemg A5 X e hi% 5 R 4 08 & 25 R OK R4
IX e o 2 o A A B VY H 3R SE MY 3.4 4%, Cr, Zn 43
B 1.6 A5 A 2.9 % R B g A5 X 1 4R S T
T RAR R Z N .

R A M A M TC 2N 35 25 W 77 b 3R 5 45 A - HE R
B3 5t et A o FRAE AT 60, B0 AR 2% X 4238 Cu, Cd, Cr
i YR AT PR AR A AR A Ml R o 1
Mo IAE %, A S PR B 5T o b o BRAE AT 60 T 5% X
Cd, Cr 7 i 34 A M 2ok 21 2 40 1 i 7™ Ml 4 198 PR o 4 1
WX Cu iR . SRR KE X+
BeE A JE T Cu, NI SR EE I RS Cd,

®2 1BESEEEESNEELR

it S8 Cu Cd Cr Zn Ni
i KMEH/(mg « kg ) 70. 05 ND 99. 11 200. 84 98. 83
% /ME/(mg « kg™ ") 5.11 ND 8.78 59. 86 11.6
FH{E/ (mg » kg™ 23.73 — 46.79 102.78 35.17
T HE AR 22 15. 57 — 26. 46 45.19 21. 65
R R N 65. 61 — 56. 55 43.97 61.56
o E 4 53 5l / (mg - kg™ 22.6 0. 097 61 74,2 50
Bevy -5 sl / (mg - kg D) 21.4 0. 094 62.5 69. 4 28.8
T RARERR(E/ (mg - kg D) 50 0.3 150 200 40
TAFERM = AR R/ (mg » kg™ D) 150 0.3 150 — —
S A P M AR E R (B / (mg » kg™ 1) 50 0.3 120 — —

I ND Fom AR,
2.4 ERTEESETEIFN

ARG R P LR SR T R EEI S’
1B T SB[ 4 5 (8 R0 [ 5 4 g PR 0 o i
TERBRHEAR L, B A T U S W B e A4S X 4
J&

m 1 AT, £ B TS g RO R AE P Cu,
Ni,Zn,Cr (#5075 L $5 50T 35 3. 27, 3. 43, 2. 89
DL 1,59, 2 W38 4 i IX A 4 L 88 LA TS Yy ik 3 v
HYOKF . N3 3 iR AR IX R4 T4 JE T3 R
V5P BZECE M K Zn (1. 39) >Cu(l. 11) >Cr
(0. 77)>>Ni(0. 70) >Cd (0. 00) , Zn, Cu £ I R 15
Yo Ay 3 FhEE & B RN AT YL . i W B R S el K
0 Hh X+ AT I

A X 3k 5 Fh 4 08w AR R AN TR BT
DLH P e RBOR BB LR & R I 3 & )8 1975 ¢
FEAE R AE B R IS Y RBO SR 2 B LR G
Y B Z R AR AT S8 R | S e 4% TR A R YT e
W HHER B 25 A s e R R R I R S 4
s, AR A XIS, P=2. 09, A REEH 5
g Bk TR Rk BTG e A VE L A 4
J& 5w E A T S A AT AR T AR A TE g
Fe B PR B R o R s

WS fEERBOLRBEAHEEEL B TR
(e B 2 KT A S AR D R B R L 2
P4t . MRS VE e 2R S G T AR BOL UEAT IV AN . 2
BRI E 2)  ZE X -5 4 8 7T A SR TR
BEE IR 0. 00~17. 16, 43 IK T 40, R Toi5 Yo %
RIHIRAS . 5 B G JE 007 B A AR A S E R EGE
iR 0. 00~5. 55, F-¥{E 2 2. 396, Sk R B R 2 1)
AEAEE M R . Ca F1 NI T 7 A B fe R,
HSF 4 BTk 31 46. 32 %01 29. 21%,

3 ITHMESESLEN

£ Cu Cd Cr Zn Ni
PR AKP) 111 0.00  0.77  1.39  0.70
GATRREP) 2.09
B SHRES(ED  5.55  0.00 1.54 1.39 3.5
HBEERBR) 11.98
3 dw

(D) Bz X TR &R &S b E 5N R E
AH . Cu, Zn 43 5 5 T I A% 5 105. 00%,138. 51%,
HA = AT R BT UL 50 0H ; 5 BETY + 33 5 (d 4
L B Cd, Cr & 5% T S (E 4 HAxy Cu,Zn, Ni 43
BT 7Y Sl 110, 89%.148. 10%.122. 12% . H.pk
R X N 4R o B AR R N



290 /S o T S T

%23 &

B & K1E EyE  O&MME
W
£
b
i)
)
7
7
o
£
b
1 1 LMLl w 1 ]
Cd Cr Zn
BE&R
Bl ZRIEZXEEEERFSLEENSH
20
B &XE THE O RMME
=
Rt ]
i | [d
% 10 ]
e e
45t o
#z [
0 Ml 1 %— 1 %ﬂ 1 :.:.: ]
Cu Cd Cr Zn Ni
BEE&RE
B2 ZXIEZELEEBEEESRERY

(2) WHEABEFERBIITMEE R I KX L
e 5 FhEE 4 )8 0T IV AE AR A e FAR B FE R 0. 00
~5.55, FI{E K 2. 396, BRRI MM LSRG
F,Cu fl Ni 2 REMIG YRR T MIAESEERT.

(3) DA AR o TG 2\ 3 45 M 77 b R 85 45 1 (NY
5020—2001) A WA 4 o AT L 255 X 4 498 9 R ]
IRTCN FEARME s DLER O i 77 ML PR 58 25/ (NY 391—
20000 A AKHE AT LA I A X 3 Cd, Cr & 58
A A B S 8 7 T SEARIE s A7 HL bR TR E 1
9 PR I o i WA 5 8 PR B T A 1 (GB15618)
) bR . R AR LB D 5% X AR T, HLR R
Gy M XA A A MR R R X 00k — 25 & R A AL
A7 HA BRI

SE k-

[1] Cabrera C, Artacho R, Giménez R. Beneficial effects of
green tea:a review[ ] |. Journal of the American College
of Nutrition.2006,25(2) :79-99.

(2] F/h% A2 IM] B et mg 5t AR AR, 1993
222-280.

(3] Xilihag, T2Rar, B Ak, 45, + 30 & 8 4 M as 1) A8 =
P EOFFELT ] £l W 45 15 B, 2007 (6) ,106-108.

[4] Uthus E O, Ross S. Dietary selenium (Se) and copper
(Cuw) interact to affect homocysteine metabolism in rats
[J]. Biological Trace Element Research, 2009, 129 (1/
3):213-220.

(5] ZEfEBH, M0, sk Fi8. =4 Xy A K & T /5 m
(1. BB B2, 2009, 37 (1) : 74-75.

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

ZER WL RS R N RO [T, ) AR s TR
Bl2£,2004,11(6) : 1-10.
BRSBTS R LT .
A3 T ,2004,11(20) £ 1398-1400.
Gupta V K, Gupta S P. Effect of zinc sources and level
on the growth and Zn nutrition of soybean in the pres-
ence of chloride and sulphate salinity [J]. Plant and
Soil,1984,81(2) :299-304.
PRI , 22 K A8, G2 T RE P B 43 £ K £ A 4 )
g F 7 AR LT ). £ 5 A B RHEE . 2009,45(5) 1 15-18.
T5 IR DL S8 LB A FERS e T s =
MR R [T 8% s Y iR FE R 5 ik %%, 2002, 3
(10) :1-5.

WL, H A = JH SO AE L SR 22 T K RTTU AR 4 o
Cu,Pb, Zn [ i} 75 A8 fb R AE B ke 43 B [T ], SR8 RL 2
5% .2007,20(6) : 14-19.

FE KA AR R, o T R SR E M. de s b
[ B0 5 R 2 Hh R 5 1990.

[ % R BE AR 37 5. GB15618-1995, + B3 85 it & 4 v
[S]. 2009.

FELL, THLERAME 5. 0 X E R LM /N Z N E 4
J& 2 AT, ARk TR 2241, 2010, 26 (12) : 280-286.

W A B AR VR 2R 2 5 T 954 SR XAk 4
N E SRS SN L] AR e, 2012, 32
(11).:3487-3496.

Rl #f, B4R GEmME .S DRERH L IEDE SR
B gt o B 5 2 8 g A s L) . SR B R 4%, 2007, 28
(7):1578-1583.

G2 S (DR N o4 | A S o R o R R
FRAE XUBS S5 G PE o [ ], Aol T/ 5 4l . 2011, 27 (8):
330-337.

A B 3T Al 3. NY5020-200, 64> 5 £ i 4%
W 7 1l PR BE A5 #E LS. 2001,

A B FE A AR . NY391-2000, & {06 7% H
FEEHAR S AELS]. 2000.

TR RTRE XB M) S IR R AR K R LI )R
ik RIS QR )] A2 2554 . 2012, 32(10) : 3144-3153.
TR, WAL T M. A R IR SR SR AR R X A K
DS L0 e e A L (1 R e o I G e
#2.2009,29(4):2169-2177.

Hakanson L. An ecological risk index for aquatic pollution
control. A sedimentological approach [J]. Water Research,
1980,14(8) :975-1001.

Cheng J L, ShiZ, Zhu Y W. Assessment and mapping
of environmental quality in agriculture soils of Zhejiang
Province, China[]]. Journal of Environmental Sciences,
2007,19(1) :50-54.

TR, L A = AR SR o) 10 25 H] AR S i S HG AT
BT 5L LD, b5 B #B I K~ . 2009.

VEWE, [FSE 4, G A 55 S HER L IE—E IR R E 4
J& 5 VRN ] Ak LA 4R . 2015,46(1) : 148-154.



