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Lead Stress on Growth of Tea Trees and Physiological Index in Leaves of Tea

XIA Jian—guo, LAN Hai—xia,WU De-yong

(College of Resources and Environment, Sichuan Agricultural University, Ya’an 625014, China)

Abstract: Effects of different lead concentrations on growth and physiological index in leaves of tea were studied with the tea cultured in pots.

The results showed that, with the increasing concentrations of lead , lead had a significant effect to the yield of summer tea, and the green defi—
ciency symptoms were visible, and the growth of tea was inhibited. The chlorophyll(Chl) content of spring tea was enhanced with the increas—
ing concentrations; The Chl content of summer tea was first stimulated and then inhibited with increasing concentration of lead. When the lead

concentration in nutrient solution was 100 mg-kg™, the Chl content reached the maximum 2.93 mg- g™ and when the concentration was 1 500

mg kg™, Chl content reached the minimum 2.28 mg+g™'. Meanwhile, with increasing concentration of lead, the free praline and malondialde—

hyde(MDA ) content in leaves were significantly enhanced, There was a positive correlation between the free praline, MDA content and the

lead concentration, which the coefficient of correlation is 0.922(P<0.01) and 0.880(P<0.01) respectively on spring tea, and , the coefficient

of correlation is 0.871(P<0.05) and 0.971(P<0.01) on summer tea,and then the summer tea’s was higher than spring tea’s; Lead would in—
hibit the synthesis of soluble sugar in the tea, the coefficient of correlation is ~0.715(P<0.01) and —0.912(P<0.01) respectively. The soluble

sugar of spring tea has a little increase when the lead concentration was 0~100 mg+kg™ and the soluble sugar of spring tea and summer tea

reached the maximum at the same time when the lead concentration was 200 mg-kg™.

Keywords: lead; growth of tea tree; tea leaves; physiological index
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SRIRT BN AR o B AU RIS I B0 7 B A o,
NP RR L2 AR, Rt 28 AR R
H BRI TTR . MRHGE R, 2 P R
ERHBET R IBEC T IAFHEL Y,
K, KT E B AN Y A PR BT kiR 2,
B REEHTETE/NE  ERFRIEYIRIE S HHF
BRAESETT H IR BTIE 0% HeAh  FERT XTI EL il
FRAEREE EBELRRW, B NIMET AT
PRI, FEB AR BE A T, A R T (AR Bl
PR A8 A 45 7 TR R E R A 22 I

ABFESOARRL, @i R A A
IR B 0 e , ZRARMRAE IR R B S A Y A
fgid E AN B (MDA) &5 & 43 (Chl) & U
Lo AT b IR RIS PR AL . IR TR Rl
FEST B XA R AR K AN AR BAR AR AR, O
Xt AR £ 3 AL A g 24 I R AR S Rt — e}
AR

1 #BE57FE

1.1 RBE##

BHAZRI RN SR BB 213 5 UK R
REEat, HAERIXADEHBYEB R,
RTINS . 2R % T 2005 4F 9 H 2 2006 4F
8 AZENUN AR MY K237 K AR AT, W R 1m1 i) + 38R
GBS MBS L ERE 2T,
FERE , 3 5 D e LA AR T (3R 1)

1.2 KA %

2005 4 9 A, FREUE A+ 3 16 kg- &1, 1
i A Pb, #£ 47 Pb a8 4b B, Pb DL EE BR 45
[Pb(CH,CO0), -3H,01JE i fin, 43 5 FREL 0.0.1.3,
2.7.5.5.11.0.22.0.41.2 g EEERSE B H S F 1 000 mL
ZRIBK, SR RIET 16 kg 170 IR SIIHARAE, E
i[RI 15 ) BEK AR ZIR B B E, kR &,
Btk 90 d, HEARITE AR (KT 1 )Pb WEES
H14:0.50,100,200.400.800.1 500 mg-kg™ + (A4t
SEHE ), Hd 0 BN RRAL T, 3k 7 AabEE A
MRbFER 4 K, HT 28 4L

2005 4F 11 ARBRKH WK, B4 2

BRo 7 2006 4F 4.7 H 73 HREAHFREMRERAL ZF T 56
TSR B B AT A (R (EAY) A AR R Y
W 5E , 31 SR A KRB
1.3 ZFMHERKR EBIERS A E

(DAYR—FRE 30 MB—EM—ZF R,
FREEEE

()RR —N - L BRI BUE , 40 6ok
FEBTF 663 nm( 483K a)Fl 645 nm(H-483 b) AL
2,

(3)N (MDA )——i AR E L Z B LY,

(4) IR FR—3% R E K TR EE AL, 2.5%Ef =
B .8, , FRARAE B, 43 Y66 VAT 520 nm A2,

(5) AT b — B b gk,

2 HREWE

2.1 $EXERERREVER TN

R TR R MRS T A E, MR, X
FM B ERIEE —E IR HEE R - ZERION YR
S A GE HEEE R BT S AR KRR ZEAS A
WA 400~1 500 mg-kg™ B, B%FE A MRAI A K
B—EMEEER, TERINEFRD M REt.
TR FE A RN R R R, I H R E T
AR 32 E R R HTINR (B B B B EE A
SR SRR AR EIE (3 2),

A PR AS B R R R R B B, AR E A
X% FRHERAS S8 3 i e, (B R AR b B [|] AR
IR BE, BRI RN B 102.12% ; B A ff
R E AT R T BB T R (r=—0.937, P<0.01) , ff
HIRAD R BRI K 75.45%, T4 E R 200
mg-kg™ BT IR B K&, 2XT IR 101.60% (& 1)

BRI S e B R AR E —E
BIRIEAE A . 72T EAPIA 0~1 500 mg-kg ! 4% )5 5%
FSNAERBHFERZIEYW, I RAERA
FKrEAEBEER, XS ELEPHERE, R
G s % R, 257 Sk ARk 1, W th LA
BT AT 52 1, AR B T s ) 4 i R RE X AR A
KRB —ERHREIER . X5 F R E IR R
—B 35 8 N H G R AR AT R Ak Dt

®1 T EFSSERR

Table 1 Nutrients content of experimental soil

FHEEA HHLE OM/ 2% Total N/ BEfEA Alkali-hydroly BB Available P/ #EZ(#H Available K/ pH{H A %(4% Avail Pb/ 24 Total Pb/

Soil type g-kg? g-kg? sable N/mg-kg™

mg-kg™

mg kg (pH) mg-kg” mg-kg"!

BRiEEAt 10.65 1.24 45.56

293 45.32 4.73 3.27 31.25
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Table 2 Effects of lead stress on growth of tea

AU E Lead

HRRAE KAFAE

concentrations/ ]
mg-kg! #FHZT Spring tea

B ZX Summer tea

0 HKIE#® Grow normally

HERKIEH Grow normally

50 H: K TEH Grow normally H: K TEH Grow normally
100 Bt L HE R CK K kst el P R B CK K
More new leaves,longer length and greener leaves New leaves were more and the distances between Leaves were longer
H5RE Hi e CK 2> S
200 Leaves were lustered and new le;es were less HERIER Grow normally
400 B8 £ B K More new leaves,and longer length I R et % 8 . & 28 /0 Some leaves become yellow. Some little bud
. % . MRS RE R RN A
800 M Fr 8 CK R A K2R Leaves were bigger and more Some leaves become yellow. Some litﬁe bud and shorter length
1 500 @t BT822 A K% 8% Greener and more new leaves Ziiﬁiﬁiﬁtiﬁﬁ;\fﬁ%iﬁgeﬁoﬁf&
1r O#% BES 800 mg - kg™ 1k B B A 45 52 LA IR A0 28 AL 35
121 RISETHR R B 1500 mg-ke™ ALBRR, MR RSB
Lo IEF XL 100 mg-ke AT, 46 27 RERL , B
Eosr B B RO AE TG et B i R B 3 ], PR A
% o YR BE R HG 0 S B (] SR, SRR I N BT IR T
4r o XHBEER AR LZHES PR AR 2
2t SRR, FEBIAT R BEAL T B2 g R a
L 4 f=n ».S = A .
JIEC TS ENE TSR ath B TR, (ESRRE AT AL
YR fmg kg AL E AR b B TEAE, MR ob N

B 1 sEiMEX R EME(—FRm KR

Figure 1 Effects of lead stress on yield of tea leaves

FBLEW R AR BB GEERD, HERHK
JE AL BRI 2 A K, X AT BB SR RN AR VR R0
TR, TERYIAR N BB —ERE, S A2
AR, FIREFRY R AR S B, 5 AR E
YER PFIRAE A R BRI AR S — R 5 4 3
AL R ERL, SBEE S R AL A R K AR
ARG AR R R

T — T, # AT R K A R Y B D, R R
K, TR Y AE &, B R, R E BRI
T B 5 AR A HE A8 BB PR 7= A6 14 2k 43099 P 53
MR R R E,
2.2 AT FERER S E B ERIR T
2.2.1 BEMZRRIT AR KRR

A T B A F ERE L BRAE BT N, 4k
JE R 200 mg-kg! B}, iH4R R A BRI/ AR
MR RS B E 41 RN 0~800 mg kg B,
MR RS EA LTS . 78 0~200 mg-kg™ 1 200~

BB ERMHRER ab BHE FREE(£3),

MR SRR ab WHEERRHEYOLE
v B A BROL R B AR IR TEARMR B | S E) 45
ET,HSROSE/DMEE LF, XTTREHSES
PR GE A — P On, PR L o 1B R R 38 K
BRI, S AR R G2 BIBEIR , RIUFE R
ZREGE, HRR T REK, HERTREES
JB B I AR R ) -t 2% R R I e A 5 ) -
v FR B)-E B, TR Wi 4 R AR -6 L, R
SRR GRS 2 BB IR, B4R R
ST RES,
2.2.2 BEXIZE A b R A ALV E R SR

HFA . B2 F A R (Malondialdehyde , MDA )
RS A R RESR, B MDA S &S THA (A
2). BEARACIEMRPERYIGN, HAX MDA S EEHINE
e, HAH I R B r=0.880, ik B3 IEAHR (P<0.01);
B MDA & 2 REE SR E RS g m, B o~
400 mg-kg™ ZLPR[AIIE NS4, 800~1 500 mg kg AbEH
Bt , MDA & & B B3, HAHR R EL r=0.971, 1k &
FEIEMR(P<0.01),
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Table 3 Effects of lead stress on chlorophyll contents of tea
HEURBE Lead %7K Spring tea/mg-g” E 2% Summer tea/mg-g™
concentrations/ {4 a  BAKb  WAKath  WEab  EEKe  0HRKb  IHERab WG ab
mg kg™ Chlorophylla ~ Chlorophyllb  Chlorophyll a+b Chlorophyll a/b  Chlorophylla ~ Chlorophyllb  Chlorophyll a+b Chlorophyll a/b

0 1.34+0.01d 0.57+0.01¢ 191 2.34 1.96+0.05a 0.67+0.03¢ 2.63 291

50 1.91+0.09bc 0.84+0.04b 275 2.28 2.00+0.04a 0.68+0.01¢ 2.68 2.93

100 1.96+0.03bc 0.84+0.03b 2.80 2.33 2.16+0.19a 0.77+0.05a 293 2.82

200 1.87+0.04¢ 0.83+0.01b 2.70 2.24 1.97+0.02a 0.68+0.01¢ 2.65 2.90

400 2.01+0.06ab  0.89+0.02ab 2.90 2.27 2.10£0.01a 0.74+0.01ab 2.84 2.82

800 2.11+0.06a 0.94+0.00a 3.05 2.25 2.02+0.07a 0.71+0.00bc 2.73 2.86

1500 2.02+0.00ab 0.91+0.00a 293 223 1.69+0.02b 0.60+0.00d 2.28 2.83

E:F—FIHRNE FRFORHZRABE (P>0.05), TH.
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Figure 2 Effects of lead stress on malondialdehyde contents of tea
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YA E AR AN, A R AR
A ARVER, T MDA 2 H =42 — , B, 38 % )
BAYERNE S S AL E AR , R A S 1 SR AR B
FE Y XoF 300 45 4 A I 7 Y 5 553 o 30 o PR T 5 B A0
A T RN S S A E R, b Pt 22
S BTSSR SR RAT
A (B 2), IR, ZSWEAL T vk B 4 s At
BRe, ZhAR N VE AR AN R A 2 B R,
WA R BN REEEA ST KBRS &L, 5~
A MDA 54 F KRR S S 4k /=9, F+H MDA K&
B S TR B i T s e
2.2.3 BERTASA T R T A R A

WEE T EERERTEEANE 4 F
ZRUF IS IR A R A B ROV R, LR A Tk R AR i
TSN A AR, FLAHSC R %K r=0.922, ik .35 IEAH
K (P<0.01); EA TS IR & B B0 B, {IRvk
JEALFRAEA AN B, B B VR B I, 3 e Sk T
BE, HMEXRAE r=0871, HEBEEMRE (P<

R4 SHEMBEISIR N G SR S B AR

Table 4 Effects of lead stress on free proline content of tea

UMY Lead HXR S;iring tea E 2% Summer tea
concentrations/mg* kg™ UFPSIER Free U ER Free
proline/pg.g™ DW proline/pg.g™ DW
0 134.83+8.86d 189.57+15.44c¢
50 144.72+9.24d 218.72+13.61b
100 151.51+11.50ed 207.35+6.37b
200 173.93+8.96bc 191.56+6.70bc
400 150.68+3.59¢d 199.41+12.95be
800 180.07+14.53b 252.69+3.31a
1500 214.10+8.14a 264.47+9.73a

0.05), H E IR MEm & B B S TER

BB EAREHYRNREENB R YR
Z—o M4 Csonka(1991)FH J.Pang(2003 )5 HIHiR1E
IR AR EXTAA AR BT . dIREE I ARRE |
FAMPEEA IR EEMERAR, R0 EEmR S
BT AE T SURIBG N, AT SR T DA Rl
B HAERIEHEANIER, SHEYIERRR 5%
I, B YXS R 0 —FpE N RN, BT M4
T AZ BRI, (A PN i S I AR 1Y 2 B o, B LAV
IR & BN Z BT TR, 3R 4 UL
25 W 32 B AR AL PR, 2R KIE R, AR KRB
AT, WAL FRAS ] A4 FE AL BRI B (4 3 0, Ve S A
KBRS BN, A K 23— Il
2.2.4 EEXAR I AT RE Y 5

BARLERM B PR ST A
AR TES, SEWRENMEXRES AN
r=—0.715,r=-0.912, ¥ 4% &8 3 f HH 5 (P<0.01) . 43K
FEAE 0~200 mg-ke™ [H], HAR AT AR WG N, B 2%
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Il . ALY ~ ko i i}
MAE I 5 5V FETE 400~1 500 mg-kg™ ], P Z= 55 A -

B R TR #MRE R 200 mg kg FHEE
KIS BRI AR BmE, 407 2% B
111.62%.106.49% ; 554k FE7E 800 mg-kg™ B 25T v
PERE IR BIRARME, 7E 1 500 mg-kg™ I E A AT VA HpH
IRBIBARAE , 4B 5T BEAY 92.41%F1 71.51% (& 3),
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Figure 3 Effects of lead stress on soluble sugar contents of tea
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