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Abstract
building non-polluted agriculture. [ Method] We monitored the contents of heavy metals such as Pb,Cu,Cr,Cd,Hg and As in soil and teas of a
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[ Objective | The research aimed to understand the heavy metals elements contamination in Changsha City,and to provide the basis for

Jinjing, Xiangfeng , Chunkou, Yinfeng and Weishan tea garden in Changsha City. Combined with health quality standard of tea gardens soil and
tea, pollution of heavy metals was evaluated by single factor pollution index and Nemerow pollution index. [ Result ] The contents of Ph,Cu,Cr,
Cd, Hg and As were fit the standard in garden soil ,and the single factor pollution indexes and Nemerow pollution indexes were both less than 1.0.
[ Conclusion] Five tea gardens soil environmental quality was cleanness,and the soils were suitable for non-polluted agricultural production. The

it

contents of heavy metals in tea leaves is within the limited range of the prescribed content and fits the first-level tea product standard.
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Table 1 Grading criteria of tea garden soil environmental quality

s LRI 1R 15 YR
Comprehensive Pollution Pollution
Grade S
pollution index level
1 P, <0.7 T
2 0.7<P,<1.0 B2k ST
3 1.0<P,<2.0 REETS Y I P A L, AR T IR 3235
4 2.0<P, <3.0 R T AR B P g
5 Py >3.0 LY T3 NS S A
2 EREHMH 29.05 mg/kg, WMIET FRAE(EL; Cr & 5, 10 56. 81 mg/kg,

2.1 FETESEEEE NS5 MARETEERESES
(R 2) MLLE N, &0 T S Jm & AR, P (E
K/INK Cr>Pb > Cu > As > Cd > He, Hi/r /i 5 H3E T S {H A
EE—E . P A5 SR L Ph RS A E—
P 32,56 mg/kg, B {EN 35. 12 mg/kg, MR T
FRoE H; Cu & &, F 2 O 22. 48 me/kg, B &5 {H M

B {E o 68. 44 mg/kg, ¥R TR E(H; Cd & &, F 0
0.202 mg/kg, Fe i fE 4 0. 237 mg/kg, A% T FR5E (H; Hg %
i, 80,161 me/kg, Frim fH M 0. 226 mg/kg, ¥IMIE T FR5E
{E;As &8, 0 10. 47 me/ke, 5 5 {E N 11. 88 mg/kg, 14
RTREE. I r] A, KPP 5 445+ 3Ed Ph, Cu,
Cr.Cd Hg F1 As f & EITERRGEEZ N
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Table 2 Contents of heavy metals in tea garden soil mg/ kg

;ﬂm L'ardens Pb Cu cd He As

43 Jinjing 32.72 £1.67 15.70 £0.09 48.11 £0.15 0.201 +0.003 0.071 £0.020 8.92+£0.77

= Xiangfeng 33.73 £1.06 29.05 £0.35 55.54 £4.36 0.214 +£0.091 0.114 £0.009 11.33 £0.27

%1 Chunkou 30.98 £0.52 25.23 £1.21 55.62 £4.36 0.237 £0.099 0.226 +0.042 10.67 +0.89

4RI Yinfeng 35.12 £4.67 21.70 £2.38 68.44 £9.58 0.126 +0.027 0.221 +0.038 9.53 £1.03

4111 Weishan 30.25 £1.11 20.72 £2.26 56.32 +3.24 0.232 +0.087 0.173 +£0.084 11.88 +0.65
SEY{E Average value 32.56 22.48 56.81 0.202 0.161 10.47

BRE(H Limit value 80.00 50.00 120.00 0.250 0.250 45.00
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Table 3 Contents of heavy metals in tea mg/kg
KFE EIvaAT
'/E\% gardens Tz;nstff;lis Pb Cu Cr td He As
4 Jinjing B 0.72 £0.07 11.95 +0.64 0.55 +0.05 0.083 +0.006 0.048 £0.001 0.26 £0.06
FAUR 0.64 £0.01 9.95 £0.21 0.52 £0.06 0.019 +£0.002 0.044 +0.003 0.33 +0.08
W= Xiangfeng i 0.92 +0.07 11.52 +4.83 0.60 +0.05 0.111 £0.001 — 0.48 +0.01
FALS 0.89 +£0.01 10.15 +0.49 0.55 +0.02 0.078 +0.003 0.047 £0.007 0.42 +£0.03
¥ M Chunkou it 0.77 £0.08 9.55+0.21 0.60 £0.01 0.054 +0.007 0.068 +0.006 —
it 0.56 £0.05 8.70 +0.53 0.95 £0.07 0.018 +£0.007 0.062 +0.001 0.34 +0.04
4RI Yinfeng i 0.66 +0.01 11.35 +0.21 0.45 +0.07 0.065 +0.006 0.052 +0.005 0.40 +0.06
AU 0.46 +0.03 9.95 +0.35 0.65 +0.07 0.053 +0.004 — 0.37 £0.01
75111 Weishan it 0.77 £0.03 10.91 £0.42 0.35+0.03 0.047 £0.007 0.026 +0.003 0.22 +0.04
EAUR 0.59 £0.09 9.80 +£0.42 0.25 +0.07 0.014 +0.001 0.043 £0.001 0.36 +0.05
BREMH Limit value 5.00 30.00 5.00 1.000 0.300 2.00
=" R
Note:“ = "is not detected
x4 FAEFHMNEEZENEEEH
Table 4 Enrichment coefficients of heavy metals in different tea
= b =]
'?Z gardens Tﬁznstff;lls Pb Cu Cr td He As
4 Jinjing Bt 0.022 0.761 0.011 0.413 0.676 0.029
AU 0.020 0.634 0.011 0.095 0.620 0.037
= Xiangfeng i 0.027 0.397 0.011 0.519 — 0.042
AU 0.026 0.349 0.010 0.364 0.412 0.037
¥ M Chunkou Bt 0.025 0.379 0.011 0.228 0.301 —
AU 0.018 0.345 0.017 0.076 0.274 0.032
LI Yinfeng it 0.019 0.523 0.007 0.516 0.235 0.042
AU 0.013 0.459 0.009 0.421 — 0.039
75111 Weishan Fht 0.025 0.527 0.006 0.203 0.150 0.019
it 0.020 0.473 0.004 0. 060 0.249 0.030
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X4 FESBAATIHEHEEHEG . EO S MEMAIL
HEZchE 58 Cd A IS JeRR B0 T 0. 700, BEEHEX 4 2k
1) Cd TS YK 1 T TR B g i R 2T 8 B 5 e
5] Y L RIAR e RE 2 el 4498 v Hg T3 14 BT V5 e 8 B i
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Table 5 Pollution index of heavy metals in tea garden soil

PTG YL 48] Single pollution index

Nemerow 75 Y4354k

i%ﬁéﬁj Nemerow
Soil samples Ph Cu Cr Cd Hg As pollution index
4:FF Jinjing 0.409 0.314 0.401 0.804 0.284 0.198 0.632
H1=E Xiangfeng 0.422 0.581 0.463 0.856 0.456 0.252 0.698

¥ 11 Chunkou 0.387 0.505 0.464 0.948 0.904 0.237 0. 806
AL Yinfeng 0.439 0.434 0.570 0.504 0.884 0.212 0.723
IH1L Weishan 0.378 0.414 0.469 0.928 0.692 0.264 0.758

g P nl i B A iR b i A bel R R Ak T i
T BN, ot — AR LR R R &

i, TR 2R e 2 A w5 e, 4R 3R 6 R, B
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Table 6 Pollution index of heavy metals in tea

PATIYG YL FE Y Single pollution index

— Nemerow
e ARIRE A VI A
gardens Tea samples Ph Cu Cr cd Hg As Nefnert.)w

pollution index
43 Jinjing it 0.144 0.398 .110 0.083 0. 160 0.130 0.308
it 0.128 0.332 . 104 0.019 0. 147 0.165 0.259
H1=E Xiangfeng Hrit 0.184 0.384 120 0.111 — 0.240 0.311
FALR 0.178 0.338 .110 0.018 0.157 0.210 0.266
%11 Chunkou Fint 0.154 0.318 .120 0.054 0.227 — 0.258
it 0.112 0.290 . 190 0.018 0.207 0.170 0.240
4RI Yinfeng Hrit 0.132 0.378 .090 0.065 0.173 0.200 0.296
EAUR 0.092 0.332 .130 0.053 — 0.185 0.265
74111 Weishan it 0.154 0.364 .070 0.047 0.087 0.110 0.275
EAUY 0.118 0.327 .050 0.014 0.143 0. 180 0.252

3 g

(D) KRG G 50 Ry S A2 15
H Pb,Cu Cr Cd Hg fil As FGRIOCR SR IRT 5w RE
{EL, SIS BEAE HOR Nemerow £33 5 Y48 8t/ NT 1.0, 1]
XS AP TN FE ARGV (HE, RIS
D] - 398 Ay 1 3 T PR RS, AR T 2005 A BT, 197 24
FIEEM,

(2)5 ANZRBEZA A 2 - FUH i B 5 Ak T RRE (H
TUFR P, BT Y5 L5 BORT Nemerow 254 15 YL 48 BUBAIR, 250t
FRE S EATS 1 PR bR, (HUR 2 Cu JTER A
AR R R  BLAE A T AE AN A 25 45 R P E R Cu
TCE R ARSLARIEAS Y o 4t
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