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Absorption and Accumulation of Lead and Cadmium in Mengshan Tea Plant
LAN Hai—xia, XIA Jian—guo
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Abstract: The absorption and accumulation of lead and cadmium in Mengshan tea plant and the change of the tea biomass were studied using
pot experiments. The results showed that the distribution of lead and cadmium in the tea could be sequenced as: absorbing roots > stems >
mature leaves > tea flush. The lead and cadmium contents in different parts of the tea plant @bsorbing roots, stems and mature leaves Jhad a
significantly positive correlation with the contents in the soil. Under combined pollution, cadmium had a synergism effect on the accumulation
of lead in absorbing roots, stems, spring tea and summer tea, while, lead had a synergism effect on the accumulation of cadmium in absorbing
roots and showed an antagonistic effect on the other parts of the tea plant. The change of the biomass of spring tea was not significant, but the
biomass of the summer tea had a significantly negative correlation with the increasing of lead treatment concentration(P<0.01). The biomass of
spring tea had a negative correlation and the biomass of summer tea had a significantly negative correlation with the increasing of cadmium
treatment concentration(P<0.01).When the content of cadmium was 60 mg*kg™, the summer tea plants were poisoned lethally.
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1.1 iRge #4434

FEAR LS T 2005 4F 9 H & 2006 4F 8 H 7EPUJI
FM KRB X ARG AT, BEE I A R 52 1L R
213 5, HEal R 55 5 1, e R e G A b
EYARY R B WAL, R T PUNZE L o R w1 + 45
RAHSENPEL 1, FEVLIREA S R A,
22T, Hege b 0 I A AT 68 1)
1.2 iR

2005 4F 9 H , g 2RI 158 16 kg, 17 T35
T i A R, T R A A B S R . AT LA
BEFRES[Ph CH,COO0 )+ 3HOPE AN, B e R ik
B4 %A 50.100.,200.400.800 .1 500 mg kg™ +;
VI RAE[Cd NO; ), - 4HOPE I, TN e %
WIS 51K 0.5.2.5.5.10.30.60 mg-kg™ +; Hi%
A5 YR IUET 100,200,400 mg kg™ 4331557 2.5,
5.10 mg kg™ PIMAZ B, Hrp A IR xS i CK)

SEBE, BB 4 KR HEEIR G395, Bk 3 A4
H 52005 4F 11 HJERFEK A3 $k& 40~50 cm T
HBE, BEAE 2 7R, 2006 4F 9 H S5 HSLEG
1.3 HmblE

2006 4F 4 H .7 A 5IREE —2ZF it AR
R e i, 2006 4F 9 H S2u0 b i R4
AT G55 ) R R AR ) S ISR A
FE S I RE AP R4 0 o A FE A 20 Ak
RIS B L RK . ZEMK RN 8 K& TR 2 1K
HE TSR R EZER TR RE, RETE
80 CHYMLRT LT, MiESE I 20 B HE 4B H 5 8
25 R R CHAE AR ) B RSO SR TR UV R L
BEHCAE 80 CCHIBLRE LT B 5 ik 20 H i 5 k43
B

2006 4 4 H 7 HREW—ZF = Gralh B2 .
B30 A AR (A AR i AT
1.4 B&NES*®

ZOPIHR IR R AR i R i e e S R
JRAE ICP-OES ¥E5E o Ay Pk b JHARTIN 2 s 1) 1
B, e 3 IR,
2 #ERE5itTie
2.1 SREFEM RIS H RREFE

P 5 E R =g i e v el S A i
BT T IR N R 0 S B T R A (E
IRIFA—E @ 2). W ZEIARWERTS IS, W

®1 it ERSSERR

Table 1 Nutrient contents of the experimental soil

HEEHE HUg - kg A%Ugekg' O BMREUMG - kg MM - kg Mg - kg'  pHAE  AHimg e kg AfRimg - kg
R 10.65 124 45.56 2.93 45.32 473 31.25 0.21
R 2 ZWAREBAPHEHNRRE g kg')
Table 2 The accumulation amounts of lead in different parts of the tea plant
Hghm APITE won
B (D UE S [Pl HE (—Zm)
CK 0.56+0.02 33.46+5.84 12.37+0.82 3.26+1.20 0.64+0.03
50 0.61+0.04 163.98+18.42 15.34+0.97 4.43+0.06 1.34+0.05
100 0.65+0.01 544.55+26.34 28.34+1.35 5.54+0.86 1.79+0.01
200 0.81+0.01 1258.75+£39.95 38.35+2.36 6.29+1.82 2.02+0.01
400 0.86+0.03 2 467.00+41.32 53.58+3.63 8.80+0.44 2.47+0.03
800 0.92+0.02 5119.50+21.89 86.37£3.04 11.33+0.78 3.01x£0.02
1500 1.30+0.05 9212.50+43.25 98.68+3.37 27.15+1.24 3.53+0.05

T R B P E R 22, Tl

Note: Values in the table are means+SD, the same below.
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HETE, AR 5T 25 R 5 7E A Y L BT S
RIA 5, 2RI R R YR
T, 7F H 4 SR TE Y A K R K L b R R
FE B FARFE A N353 AEia ik B Y Bl N, 250
FRER B B3 LT, 25 0 B R R

R T RS B S ECARAE X AR
LR SHAT T REE 6 3) B EMR L, 15
Bl 25 AL PRV B RGN R4S 2 ) O i
25 OBUAM R B R )R R A
T, P RZECR? 41 B4 0.944.0.999.0.995.0.986
0.930, BJiA R B K-
2.2 BEFR ST RIRFE

FEFRIRIR 25T A 25 BB A7 T 1 B i b

e Lyl Rg O IR T A W= ) SR
4 ) FMWZ BN FIVREE TG YL S WO ) R AR i A
KBRS R e/ N o 225 B B R ARG «
W SORR SIS S B o> A 28 0 ), X a] e A
e RAEICER , SRR R DL K i s AR &R
U — RN Qs pH B2 4R A B Tk
WSRO B4 W A, ELAEL D25 7R IR P B 5
J B 1R R S 5 1) S b iz o, AH OGS R
2 R 1) SR RTAT ) P 5 ORGP A M e o 4
JER I Hhizs i 25 5 0 FE BT T o ST R FEAS R A T
PR, BIIA A ER B ICER 73 RE DR AR T [ , ) b, |-
iR, HASRE LA BB B 1k - 1
)5 1) AR R rh e A% S4B T B 92 o B e A
FHE, FASZRAR F R T SRR B R R
USSR R e ) 2 B 3 L 1X S X — S — 4R VR
A ST 25 SR — B AHAG /N | oK KoK A BT
GPRRY], AR R TG Z AR5 G, TR
T RE S PN, 2P AR S 5 1 B S Tk 88 ) 1 Pk
Ty, FEER MR BE TR B 10 mg kg™ B, AR ER4E & 4
R TP 22, MRk Bk 5] 60 mg kg™ B, A b
O EEBUE, UiH AR FE IR 2 10 mg kg™ B, A5 AR
MEZFFEE, WAS AR WICE Z 105, A

R 3 NERESHAIET 0 RIREH) Ll SR EY

Table 3 Accumulating models of lead in the tea plant treated with different lead concentrations

JistiEi] AR AL I R
FA (ETMD Y1=-5.1E-8x"+0.01x,+0.609 0.944**
R STAR Y,=6.216x-22.654 0.999**
i e Y3=-4.8 E ~8x,’+0.130x+12.351 0.995**
B Y4=6.49 E-6x"+0.05x;+4.380 0.986**
HIK (—2E2h) Ys=-1.6 E-6x"+0.04x,+1.097 0.930**

T Y ARERF ST BRI i /mg kg, X, FREVE IR /mg kg s F K238 ##P<0.01,%P<0.05,

Note: Y denotes the accumulation amount of lead in different parts of tea plant, X, denotes the concentration of lead; F test, **P<0.01, *P<0.05.

R4 FRARBAHFRHRRE mg-ke')

Table 4 The accumulation amounts of cadmium in different parts of the tea plant

AL HLR G
Ak (2E M) AR [ ES SRR Hok 5 7m)
CK 0.030.01 25.92+3.54 0.52+0.03 0.1220.01 0.060.02
0.5 0.100.01 104.30+6.54 1.51+0.05 0.42+0.01 0.200.03
2.5 0.120.00 383.40x16.34 1.430.01 0.7120.01 0.23+0.04
5.0 0.17+0.10 677.50+20.14 1.960.01 0.95+0.03 0.54+0.02
10.0 0.1920.01 1235.00222.63 2.1320.03 1.6420.05 1.560.05
30.0 0.200.00 1267.00225.34 5.6420.02 3.0520.41 1.830.06
60.0 0.230.01 — — — —
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R R AR R RGN, P B R WORCRR Sy
0.999 JM=E"H 0.994, LR o8 0.994, 3k B 0 2%
KV B ER PR & B E RN, JoE R R?
BFAN 0916 EH5N 0.951, i85 B E K.
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28 H AP A0 SRRVET G i LUAS T S X IR
CK), ZHANFET AR BRI it DS g Xt iR
CK )o 7EXJREALIET B2 h A & IS IS8, 45
WPBEAE 200 mg kg™ LLRES, SBIIMASNEIFAS h 4
A, HA /N X IR YR EEAE 400 mg kg
A, A5 T B T B S R I [t 31 ) 5%
BERRXT T IR AL, X6} B P AR T A S B R Z AR T IA
RS AR T A R B AN AR B B A R R Y
K, ZRHBCE TR AT 0 S A A L BN T
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Table 5 Accumulating models of cadmium in the tea plant treated with different cadmium concentrations
S HiE A AL Jite R
FR ZFED Z1=8.65E-6x,"~0.001%,"+0.022x%,+0.064 0.916*
TG Zy=-3.892%,"+158.492x,+16.714 0.999+*
i LES Z:=0.003%,"+0.037x,+1.488 0,994+
PRI P Z=-0.002x,"+0.163x,+0.242 0.994+*
Hoe (2FT) Z=-0.04%"+0.178x,-0.024 0.951*

TE: Z AR 20 AU i, mg ke, X, FORFAEIIIRE , mg kg5 F K258 +4P<0.01,* P<0.05-

Note: Z denotes the accumulation amount of cadium in different parts of tea plant, X, denotes the concentration of cadium; F test, **P<0.01, *P<0.05.

xR o FRKSERREHS THEMRER

$EHE mg-kg')

Table 6 The accumulation amount of lead in the tea plant treated with the different combinations of lead and cadmium concentrations

KLY =g
Fbintr Hk AR
0 100 200 400
cK 0.5620.02 0.6520.01 0.8120.01 0.86+0.03
S b 25 0.4920.02 0.3120.01 0.6220.01 1.23+0.03
5 0.1220.00 0.4020.02 0.4520.01 1.210.04
10 0.2120.00 0.5620.02 0.5320.01 2.0120.01
CK 33.46+5.84 544.55+26.34 1257.75+39.95 2 467.0041.32
sl 25 46.72+2.34 391.2013.12 1 109.50+23.45 1 547.50+12.34
5 32.6243.01 333.58+12.12 878.75+21.49 2 341.50+12.38
10 16.63£2.01 397.80+11.02 1127.75+23.14 2 422.00+21.34
CK 12.3720.82 28.34+1.35 38.35+2.36 53.58+3.63
s 25 7.0220.10 12.6820.21 14.3520.34 15.3420.14
5 6.3420.21 11.3720.64 13.6720.61 14.6820.36
10 5.9420.25 10.2520.80 12.3420.24 13.5820.29
CK 3.2621.20 5.5420.86 6.29+1.82 8.8020.44
- 25 6.5620.00 6.0720.09 2.0020.02 2.42+0.03
AN 1
5 5.8040.06 4.6720.10 3.6120.06 0.8020.02
10 5.2840.05 3.57+0.05 2.27+0.04 0.7520.01
CK 0.6420.03 1.79:0.01 2.0220.01 2.47+0.03
SR 25 5.8020.61 0.2420.01 0.8420.01 1.620.01
- - 5 437034 0.82+0.00 1.3420.02 1.860.00
10 3.97+0.38 0.9020.01 1.56£0.01 2.3420.04
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Table 7 The accumulation amount of cadmium in the tea plant treated with different combinations of lead and cadmium concentrations

et - TR
e HRVKIE et
cK 100 200 400
CK 0.030.01 0.0120.00 0.0120.00 0.030.00
o 25 0.1220.00 0.120.01 0.130.00 0.2820.01
HH D)
N B SN
5 0.17+0.10 0.13+0.02 0.14+0.01 0.27+0.01
10 0.19+0.01 0.11+0.00 0.16+0.02 0.33+0.01
CK 25.92+3.54 19.99+2.14 32.55+1.37 22.78+2.34
—_— 25 383.40+13.34 568.50+13.24 521.05+24.56 777.00+34.24
5 677.50+20.14 892.50+12.38 849.75+34.21 967.7521.67
10 1 235.00+22.63 1 691.25+23.64 1 542.50+12.89 1 174.00£34.25
CK 0.52+0.03 1.63+0.01 1.34+0.02 0.94+0.01
e 25 1.4320.01 1.63+0.02 1.37+0.01 0.960.00
- 5 1.96+0.01 1.72+0.01 1.54+0.01 1.02+0.05
10 2.13+0.03 1.8120.01 1.6320.05 1.31+0.02
CK 0.1220.01 0.080.00 0.040.00 0.0420.00
e 25 0.7120.01 0.270.01 0.240.00 0.190.01
5 0.95+0.03 0.230.01 0.31x0.01 0.110.01
10 1.640.05 0.44+0.02 0.47+0.01 0.14+0.00
CK 0.06+0.02 0.00+0.00 0.040.00 0.13+0.01
S b 25 0.230.04 0.130.02 0.190.00 0.150.01
5 0.5420.02 0.230.01 0.210.01 0.200.00
10 1.5620.05 0.16+0.02 0.22+0.01 0.21+0.02

MR, B PR BT A 5 B A R R g s L
T /N 5 S R R B B R A T
RS T R R BTSRRI &R
BT B0 5 B R B B S e D B I, H.
HETE R T 100 mg kg™ I, AP SR/

TAHRL AR R bl LA, 7 s B i TN,
AN T LA 200 ] JSC A e S 2R X 1 A AL 5
FIRIBCEEFIAR rp T A8 & B RS I, (ELAR /N A
A S 66 ).

TEXSREAL BN A28 rh i SRR B AR A A

x 8 HMURAMESEMERZRNB RENZ TOFEE
Table 8 Multivariate regression models between accumulation amount of lead and cadmium in the tea plant

and added contents of lead and cadmium

VL B HRBAL HeE R F ENHETRES
iy ESoS Y1=0.827-0.004 X 1+0.001 X ; X 0.711** 15.980 Xi: —0.484; X;X,: 1.044
TR Y,=-34.085+5.399 X ;+0.031 X1 X 5 0.937+* 97.249 Xi: 0.944; X;X,: 0.011
/e Y ;=10.091+0.078 X ;-0.009 X1 X4 0.594** 9.507 Xi: 0.935; X;X»: -0.773

B 7 NTES
A Y5=5.190+0.002 X ;-0.002 X; X1 0.581** 8.996 X;: 0.140; X; X,: -0.839
e £ Z,= 0.073+0.06 X 1+5.07E-005 X 1 X 52 0.586** 9.190 X 0.253; X; X, 0586
TR Z,=127.411+132.552 X 7+0.005 X ; X 0.904** 61.444 Xa:  0.944; X;X,: 0011
e Z3=1.321+0.087 X,+0.000 X1 X 0.674** 13.426 Xi: 0.974; XX, : -0.864
I Z4=0.056+0.089 X,+0.000 X X 0.561** 8.317 Xa: 0.927; X; X, : —0.699
HAk Z5=0.128+0.113 X ,+0.000 X ; X, 0.725%* 17.156 X,: 1.031; X;X, : -0.859

T F KRS #+P<0.01,* P<0.05; Y IRERAM S0 BRI, mg ke, Z (RRZEW A FBAL BB me kg, X, TR IR, mg kg, X, TR

FRAL PR mg ke s

Note: F test, *#P<0.01, *P<0.05; Y denotes the accumulation amount of lead in different parts of tea plant, Z denotes the accumulation amount of cadmi—

um in different parts of tea plant, X; denotes the concentration of lead, X,denotes the concentration of cadmium.
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BE NG N 7), MAENER /N T 200 mg kg B
AR SR IS 9D, BN T X G A S
MR ERr & a2 BT, RS T R e &
i 7EXT R SRR R ) W R RN i A
& BEE R S R NS g , H SRR IR 2.5 mg-
kg™ B, LA B KN T B i R
AR I S AR REAS 1N ATRTIED RN TR IR 1
AT I AT I R | st L A8 6 1 I
W, A8 R AR R A W

Sk B B AR AF A (BRI B8 AR T, X A5 AS [H)
RO SRR AR R SRS i T 2
JCRIE T G 8 )R i EPER IS . A5 0L, B i
W W N R VAL s = SRS T AN - Ive S9N
i A R A OG . ACE AN, A )
X AR I ISOAR | s SRR R % BB E T A
L R E5 08 0.944 .0.935, #r -3 AR IE T 45
i) AR ABAE AT T4 N, HpRAE R IH R ECh0.011,
-0.773 B -5 ¢ H R AR5 AT SR
R FHARNT TR, e IASRXT 250 SRR HAT B R
FH 5 B Fr g ) i S AT RS N T S 1
FEANRE . TIPS R RSO SR i
& EZRVER, FRUERNE RET 0 0.944 8- 2E
HAERESE T ey R B R A T8/, Kb
WA RECH 0.011, FKEEXFAHIRSR 2R HA
PMEIVERT ;=58 B0 H A R 07 SRR ELAA K
SERAHIRIAE T, 22 BE X A FLA s A AR A+
HUEH.
2.4 S REMEXEMAEYE CF M IR

AL BT 2% -6 B 14 S e 5y ) e AR A i A
XX B AT SR A 3 Iy R, (HJR AR A B ]
ACIEA B2 R RGN &% Y 102.129%; 5

14.00 A
12.00
10.00 -]
s00 | I

AR fif g

6.00 I
400 -l

2.00 [
0.00 = =

100 200 400
AL IR FE g kg™

A% i B A B B R TH S I B R N, A OC R AL
r=-0.937, W E RAHSE P<0.01 )o Fe/ Nt X HR Y
75.45% ,HY R 200 mg kg™ A E e R, JE X R
1 101.60% (&1 1a ). F5 2% 7 5 A v B 10 7 i 1 B
R, HAHRRE =-0867, MERFHMHK P<
0.05 ); B ff 5 [ 75 A v B8 1) T s i BH . %, HOAH
KEE r=-0.878, AW ZE AR P<0.01 ), TG
WREN 10 mg- kg™ NS AEY) B dsy , HORTIREG I T
14% . FEIFCAhAL 3R B ] FR I A B 19 3 T /b 5 ¢
A ) i T AR U B I B T ek D, BV R 10
mg kg I/ /D o B 10 mg- kg I, ZSRIAE IR
FEARTEH M, MR E R ] 60 mg-kg™ B, B ZSHEBE
EhEEESE & 1b ).

By BRI A KA — 2 R . BATK
Z B E R, IR RIS A R AR . X ]
RESE oMY ARTE B3 Hedchese , AN S B 8l R 2%
WA BRI PRKRE S, XA EA B i 22 7 K
1) T S ) %) B T 6 25 ) A KA — R AR
AR o 3 5 A T E R s — 3 5595 8 M H G,
T HER R R T R RS AR K AR
REAIS , 2 A RE R AR AT R | TR AR P 2
Bl —E R, S gl 2R K, TS SR
JE IR RS BCE, 5 | AP A VE R IR VA
ZRW ERARWE - R AEA LSRN E
FLZ 9, St R GG AR AR D A i A
JEEVES o o — 7 T A AT AR K A e e b, R AR
B, TR A A K, A= s D L 2 5 A
BT,

3 it

1 W Z BIA RS G, WO ) 2R

16.00 -
1400 F
1200 F
10.00 - [
8.00 |

ZRI i i /g

6.00
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Figure 1 Effects of lead, cadmium stress on yield of tea
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TIROR BT BB e AR A R BRI
N < WSO > BCE > AT Fr >R 28 ). AN
FROLEY S S R P Y R A R B E K

Q W 32 BIA R R BE SR T9 Ui, #5074 2R
SR FY A = W MAC R > 5 > LS >R 28—
) Bt Ak B B2 P T, WA AR SRS L i v
BRI BN AR R PR R A
e HERHREEIRE] 60 mg- kg B, HASHAMR T HEEEL
e,

PR REE DU PRGNS AN s e E =R N Cilib)
S, AR IR B L Y B S RT A S84
BRI R AR AT A A8 T A AT LA A B
25 A RS R R WAL (ELA A AR X
M

@OEYIMEAN BT A A A SR N
o AR PRSI F AN B2, AR SR B
TSR P<0.05 ); E AW 5 VR A vk
JEHR R R E TAHDC P<0.01 ); SEIRVR FEJL LA, BT
X O 75 TR, TS AR IR F 60 mg kg™
i, AR E PR
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