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Abstract Experiments were carried out to test the effects of atmospheric deposition on the heavy metal accumulation in tea leaves. The
experiments concern three sites with different pollution sources of atmospheric deposition, including traffic pollution, industrial pollution
and non—point pollution areas, and are under the conditions of open air and plastic film cover. The results show that the atmospheric
deposition has a notable effect on the heavy metal accumulation in young tea leaves, but not for old tea leaves. The traffic pollution
increases significantly the accumulation of Pb and Cd in young tea leaves. The industrial pollution increases significantly the
accumulation of Pb, Cd, and Cr in young tea leaves, with its effect being decreased with the increase of the distance from a highway or
factory. The altitude also affects the accumulation of Pb in the young tea leaves in the non—point pollution area. As compared with these,
the accumulation of Pb, Cd and Cr in young tea leaves under plastic film cover conditions is decreased by 27%—46%, 21%—36% and
13%-33% for traffic pollution area, and 22%—44%, 23%—32%, and 24%—29% for industrial pollution area. The accumulation of Pb
in young tea leaves under plastic film cover conditions in the non—point pollution area is 13%—19% lower than those under the open air

condition. The contribution of atmospheric deposition to the accumulation of heavy metals in tea leaves is greater in industrial pollution

K AS B 8. 2010-11-04 ;14 = B #.2011-06-15

AR B . BEAAAFLELTA A (41071145,40471064)

YEH @A T, alHR AR @A gL s b F154: wangyangwenzhou@l63.(:0m;?%’i‘(ﬁ’f’é’ﬁ’?%‘) HAR TR e A LM G X3 T R
Wy WA T |8 F4Z 5 :mk zhang@zju.edu.cn

55 Il



] jcmik

¥ 3518 32 (Articles)

B S, 2011,29(21)

SCIEACE & TECHAOLOGY REVIER

areas than in traffic pollution areas. It is very important to control the atmospheric pollution in the tea production area and not to plant

teas in the area with heavy atmospheric pollutions.

Keywords atmospheric deposition; tea leaves; heavy metal accumulation; pollution
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Table 1 Concentrations of Pb, Cd, and Cr in the soils of three experiment areas

15 X R B IR pHE w(Pb)/(mg-kg™) w(Cr)/(mg-kg™) w(Cd)/(mg-kg™)
PR B B 5m 4.37a 21.12a 37.43a 0.18a
A& E YL X P2 A #% S0m 4.28a 18.67ab 35.28a 0.19a
FEES 22 % 120m 4.46a 17.74b 37.23a 0.16a
FEESTIX 10m 4.87a 43.46a 49.65a 0.32a
Tolki5 L IX HE BT IX 30m 4.63a 40.68a 42.32h 0.27b
HE BT IX 90m 4.74a 31.36b 37.69¢ 0.18¢
- 4% 70m 4.53a 17.74a 40.87a 0.13a
RO 4K 350m 4.17b 19.63a 42.34a 0.11a

EABRF E RARRF R B0 2 LG £ FEAEH £ 5 R BE (P=0.05).

Notes: Mean values for same item and same pollution area with the same letter are not significantly different at P=0.05 probability level.
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Table 2 Effect of traffic pollution on Pb, Cd, and Cr accumulation in tea leaves

Z g/ (mg-kg™)

B B/ (mg-kg™)

HaE A /m 7 xR 7 Xl g i
JEEE TSR Jr R Tt Jaite ik Jr R vk

5 2.63a  1.84c¢ 2.52a 1.62cd -0.11(-4) 0.78f 0.72g 1.45d 0.82f 0.67(46)

Pb 50 234b  1.51d 2.47ab 1.58d 0.13(5) 0.69(g 0.63h 1.09% 0.74fg 0.40(37)
120 222b  1.56d 2.28b 1.67cd 0.03(1) 0.71g 0.61h 0.97e 0.77f 0.26(27)

5 0.15a  0.11b 0.14a 0.094bc -0.01(=7) 0.043f 0.039¢g 0.067d  0.038g 0.024(36)

Cd 50  0.12ab 0.087he 0.13ab 0.086hc 0.01(8) 0.046f  0.036gh 0.058¢ 0.041fg  0.012(21)
120 0.12ab 0.073¢ 0.11b 0.079¢ -0.01(-9) 0.041fg  0.035h 0.059¢  0.037g 0.018(31)

5 043b  0.27¢ 0.49a 0.24¢ 0.06(12) 0.12e 0.097fg 0.18d 0.12e 0.06(33)

Cr 50  046ab 0.26¢ 0.44b 0.27¢ -0.02(-5) 0.13e 0.102f 0.15de  O.11e 0.02(13)
120 041b  0.26¢ 0.43b 0.28¢ 0.02(5) 0.12e 0.086g 0.15de  0.12e 0.03(20)

A A—E2kLE NG X FHMRF LR EF(P=0.05), £MEARYE FRRHFZ AN LG ZF 465 WAL A £ A48 T8 R

Hm ARG B 4,

Notes: Mean values for same element column with the same letter are not significantly different at P=0.05 probability level.
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Table 3 Effect of industrial pollution on Pb, Cd, and Cr accumulation in tea leaves

0 (mgekg)

B E i/ (mg- k™)

HEE A /m 7 Xl iR 7 Xl g
IR R J e e JE R vk J R HER7 S
10 4.67b  2.75¢ 5.14a 252 0.47(9) 1.28gh 1.06h 227 1.32gh 0.99(44)
Pb 30 339d  2.11f 3.77c 2,17 0.38(10) 0.8%hi 0.761 1.47g 0.95h 0.58(39)
90 2.79e  1.94f 3.07d 2.06f 0.28(9) 0.91hi 0.731 1.17h  0.87hi 0.26(22)
10 0.32ab 0.27be 0.38a 0.29b 0.06(16) 0.075e 0.057f 0.097d  0.067ef  0.022(23)
Cd 30 0.33ab 0.25be 0.34ab 0.29b 0.01(3) 0.063ef 0.055f 0.093d  0.054f 0.030(32)
90  026bc 0.23¢ 0.30b 0.24¢ 0.04(13) 0.058f 0.050f 0.078e  0.057f 0.020(26)
10 1.16a  0.65d 1.22a 0.63d 0.06(5) 0.36hi 0.291 0.49¢ 0.32i 0.13(27)
Cr 30 0.78¢c  0.48f 0.92b 0.54e 0.14(15) 0.32i 0.271 045¢h  0.28i 0.13(29)
90  0.83bc 0.51lef 0.87b 0.53e 0.04(5) 0311 0.271 0.41h 0.28i 0.10(24)

E R —Ee B EMNEAE ELF AL £F R BF(P=0.05), EAAK xR 5B BLRA R0 £ 5, 45 A S 2 AR T A B R

Hm ARG B 9 H,

Notes: Mean values for same element column with the same letter are not significantly different at P=0.05 probability level.

x4 BHSEMNFEMHFE RMBRENZ T
Table 4 Effect of altitude on Pb, Cd, and Cr accumulation in tea leaves

B (mg-kg)

B i (mg-kg )

HEE HR/m 7 Xl g 7B Xl g oy
JEEE iEUE Jsi R e Jait vk J vk

Ph 70 2.14a  1.64b 2.09a 1.71b -0.05(-2) 0.66e 0.60e 0.81d 0.62e 0.15(19)
350  1.53b  1.26¢ 1.67b 1.08¢ 0.14(8) 0.34fg 0.32¢g 0.39f 0.33g 0.05(13)

cd 70 0.14ab  0.11b 0.15a 0.12b 0.01(7) 0.043¢  0.038cd 0.04lc  0.035d -0.002(-5)
350  0.17a  0.13b 0.15a 0.13b -0.02(-13) 0.036cd  0.039cd 0.042¢  0.033d  0.006(14)

Cr 70 0.29a  0.23b 0.27a 0.21b -0.02(-7) 0.14c 0.12cd 0.16c  0.13cd 0.02(12)
350  0.31a 0.22b 0.28a 0.23b -0.03(-11) 0.15¢ 0.12cd 0.13¢cd  0.11d  -0.02(-15)

E R —E e AE N RAEE LF AR £ R R F(P=0.05), 2184 xR 5 B R Z B R AL £ 5,455 A BUE A £ AR AR T AT BUR A

ALY T R,

Notes: Mean values for same element column with the same letter are not significantly different at P= 0.05 probability level.
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