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S0 HOREXT Zn (VR PR AR AR S 1 o A AR B 30min P T A B4 S8 e R B ) 91 % LA 1, 2 ok TR A J 8 18 D AR [ 40 a5t Zin F) %
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Difference in cell wall components of roots and its effect on the transfer factor of Zn by plant species. CHEN
Shi-bao’, SUN Cong, WEI Wei, LIN Lei, WANG Meng (Key Laboratory of Plant Nutrition and Fertilization, Ministry of
Agriculture, Institute of Agricultural Resources and Regional Planning, Chinese Academy of Agricultural Sciences,
Beijing 100081, China). China Environmental Science, 2012,32(9): 1670~1676

Abstract: A hydroponic culture experiment was conducted to investigate the uptake and transfer factor (TF) of zinc (Zn)
by different plant species, the translocation and the redistribution of Zn in the cell wall and its’ components were also
studied. The results showed that the Zn uptake and its translocation differed significantly between six cultivars, the largest
shoot Zn concentrations were found in Chinese cabbage and lettuce, while rice had the largest Zn concentration in root.
With the addition of 50mg/L Zn in solution, the shoot to root transfer factors of Zn by plant species followed: Chinese
cabbage = leaf mustard = lettuce>sweet green pepper > tomato > rice, however, the TF of lettuce exceeded the leaf
mustard under the lower addition concentration (20mg/L.Zn), it’s probably related with the hormesis of Zn phyto-toxicity
to lettuce. The Zn immobilization by cell wall was an important mechanism for Zn detoxification. By the in-situ
desorption technique, the Zn accumulation in cell walls and their components were measured. The result showed that the
Zn contents of cell walls increased significantly after removing pectin among plant species, the largest increment of 53.7%
was found with rice while the least (21.1%) with sweet green pepper. The result of adsorption kinetics of Zn on the root
cell walls indicated the adsorption of Zn by raw cell walls and treated cell walls was a fast reaction, more than 91% of
total Zn was adsorbed by the adsorbents within 30min, the adsorption maximum of Zn by cell walls increased
significantly after removing pectin among plant species, on the contrary, the adsorption maximum of Zn by cell walls
decreased remarkably after removing pectin and hemicellulose, especially with the cell walls of rice. The results indicated
that the hemicellulose components in cell walls played an important role in bonding Zn and thereafter reducing the
translocation of Zn in xylem in plants.

Key words: zinc; plant species; cell wall; transfer factor; adsorption kinetics
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Table 1 Transfer factors of Zn by plant species under hydroponic culture
N Zn W% (mg/L) I3 X ENEES HH (AR IR
0 0.26+0.09ab 0.24+0.06b 0.31£0.11ab 0.22+0.02b 0.34+0.04a 0.10+0.02¢
20 0.28+0.11b 0.32+0.07b 0.49+0.12a 0.32+0.07b 0.29+0.03b 0.14+0.01¢
50 0.27+0.03a 0.26+0.05ab 0.35+0.09a 0.20:+0.04bc 0.18+0.03¢ 0.10+0.01d

HAR P RN BEMEZER (P<0.05)

2.2 ARFMRAMIEEA 3 Zn 15 R RIS HE
Y Zn WA R R

20 e B o T G 0E N A ) T R ) 5
— 1 J5F b, 40 M BE X T < T 4 A RE
RN R R ) B < e i 3 )i A B A A AR
{1 AR F 1O ST 0 5 AN T R A A R
IKEEZAE TS Zn (48 P o R 72 5 A TR G R
JE R 40 35 A/ AR 00 A R £ 7 9 BT 00 1 AN T i
P AR 28 4 i B PR Zn 5, DU O R AN

[ A 460 Zno P38 1 T PR AL 1 $ fE A s . AR
50mg/L AbBER AN R R A2 A 40 fi B e FEAN [) 4
o BE 20 43 v Zn 11 5 L3R 2(20mg/L Ab B (1) 25
R 50mg/L 45 R AL AR ). S &5 IR
W, AN [ R A0 OB b Zn ()3 REBl A Zn Kb EE
A FE 1 164 00 177 3 5 1 0 (P<0.05); AN [A) FE 40 AR
RAEED Zn B FEA B EEE R BRT R
I8 #| 436.9mg/(kg FW), 55 & /N 7 & [237mg/
(kg FW)HH Z 1.84 1.

F2 7£50mg/LZn ETIREAEMMEEELES D Zn HEE
Table 2 The Zn binding—capacity of different parts of roots under 50mg/L Zn treatments

HRIE R CwW CW-P CW-P-HC
[mg/(kg DW)] [mg/(kg FW)] [mg/(kg FW)] [mg/(kg FW)]
¥ (Brassica campestris L.) 424.2+29.1 be 251.8+17.3 cd 362.6+£22.5d 148.449.1 ¢
S (Lactuca sativa) 457.1£37.2b 389.248.1b 469.1£31.2 b 208.3+11.5b
/WNH % (Brassica chinensis L.) 387.24243 ¢ 237.14¢11.2d 358.4+17.0d 119.8+7.3 d
FH(Capsicum frutescens) 437.2£31.9 be 371.3+21.7b 449.5£12.4 b 167.5+£8.7 ¢
VLAl (Lycopersicon esculentum) 397.0+17.3 ¢ 271.7£13.5 ¢ 402.3£17.3 ¢ 129.8+8.6 d
IKFE(Oryza sativa) 557.4+22.6 a 436.9£23.2 a 748.2+42.9 a 2193124 a

AN A TR R Bk 22 5 (P<0.05); R W AR CW O 41l L BE,CW-PJy 25 RIBAH U BE,CW-P-HC O & RN 1 4 3 41 N BE

ARSI A H I 2 5 AN R, 2 P RE R AR
A Zn (W R0 CLEFF R AR N IEEL
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17> BB AT LU A )R A0 40 RLRE i &5 45 1
Zn FE(EFE R H AR RN Zn S (T
BOWI T AN 59.2%(FT3) 5] 87.3%(7KAH),
X BT AN AR AR A B B S R AR 3R 4 1)
FER EIAL AT LGB Zn [ 52 240 i RE
PR Zn PR )45 407, T 14 N 4 % vp Zn (1)
WEE BT Zn ) AR AR IR 32, AT RESE I
WXt Zn FEEMEYECD T PR
AN MEELEREY Zn WO SRR, X AN [RTAE AR

Y BN AEAN SRBELS A Zn POV FIIEAT THF
FEANFIE IR AN B EE LB SR SRR (P =414
FMHO)F Zn MF IR 2.85 K R ILAFIFED 1)
HEAR e/ 22 B T Ry Ja, Ze u B b Zn ()5
T E LB 21.1%~53.7%, 580 8 K AR K
FAR BT e /N WG E— 0 £ B e 5 G,
gL EE Zn (0 BN R E T EGR 2),BFC
40.8%~55.0%, BAIK $52 K 1R 2 7K e Ak 3L, 1T 4z /N 1)
FETTRZn TERIYIRR AN HBE b ¥ A B3 A 55 Zn
X EAN G A8 (1) 8 PR AT LG 2R 40 M B h AT R
Z S oA S T UK 1 F AT (1) B4R 8 T (Zn)ild
A Ve AR SR T Zn (IS
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Fig.2 Effects of the root cell walls and its’ components on Zn adsorption under 200mg/L Zn treatment
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