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Effect of Pb on Physiological and Biochemical Properties and Root Growth
of Two Pb Accumulation Types of Wheat Seedlings Treated with Pb

HU Tiezhu,SUN Haiyan, YANG Jing, YOU Qingqing, RU Zhengang
(Wheat Center,Henan Institute of Science and Technology/Sub-center of Wheat Breeding,

Modern Biological Breeding Collaborative Innovation Center, Xinxiang 453003, China)

Abstract; In order to study the toxicity effect of Pb to wheat and the effect of Pb accumulation on the ab-
sorption of mineral elements,the wheat lines CL0442 and MSK39 with low and high accumulation of Pb
respectively were cultivated in Hoagland’ s nutrition solution treated with different amounts (0, 3. 86,
7.72 mol/L) of Ph(NO, ), ,and the photosynthetic character,root property, antioxidant property, the con-
tents of Ca,Fe,K,Mg were determined. The results showed that the above parameters had big difference
between CL0442 and MSK39 treated with Pb. The net photosynthetic rate,stomatal conductance,intercel-
lular CO, concentration and transpiration rate of CL0442 were not significantly affected by low concentra-
tion(3.86 mol/L) of Pb,but decreased significantly under high concentration(7.72 mol/L) of Pb condi-
tion. The Pb inhabited the root growth of CL0442,and the activities of POD, CAT and MDA content of
CL0442 root treated with Pb were higher than those of control without Pb. The contents of Ca,Fe and Mg
of CL0442 of 3. 86 mol/L Pb treatment increased by 34.39% —39.23% and 2.99% —31.07% com-
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pared with O mol/L and 7.72 mol/L Pb treatments respectively. The photosynthetic parameters and root

growth of MSK39 were promoted by low concentration of Pb,but inhibited by high concentration of Pb,
and the contents of Ca,Fe and Mg of MSK39 of 3.86 mol/L and 7.72 mol/L Pb treatments decreased by
11.78% —35.16% compared with control. The K content of CL0442 and MSK39 of 3. 86 mol/L and
7.72 mol/L Pb treatments decreased by 17. 10% —29. 75% compared with control. Both the photosyn-

thesis and root growth of two wheat lines were inhibited by high concentration of Pb,and the influence was

different under low concentration of Pb condition. The absorption of K was inhibited in two wheat lines,

and amounts of Ca,Fe and Mg absorbed by wheat differed for different Pb concentration and cultivars.
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MR T A LLE i, Pb xf Ph ARAL R BN 6 &
CLO442 Fl g AR R B /N il & MSK39 2y #i Ot &  k
MM AR o X T Ph IR B /NE Bl AR CLO442,
SXFIEA L, AR BE 1 ¥l A R AL S B )

CO, W i FIZE 1 ol R AR B 3 Ab 3 2 W3 T B,
HACPE 2 K T4 1,0 3.86 mol/L [y Pb Xf
CLO442 )4 VB FH AT B b 40 i 7 F , 254k B 3k
7.72 mol/L B} D) fak 2 00 ) GO B4R T % T Pb i AR
SR INAE i 22 MSK39, Xif 8 FlAb B 2 ot A R
AL EE ML) CO, MR BE 75 1 i AR 1 W 2K T A
1,30 3.86 mol/L [) Pb A4 xF HOL A 1E F i Al
Jiraa B A fE AR .

R1 AEPbAABBMNEHELESEHE

- A MR/ AL/ MalE) CO, Wk E/ 75 P R/
i A o [ pmol/(m? - s) ] [ (mol /(m? - s)] ( pmol/mol) [mmol/(m? - s) ]
CL0442 X HE 8.370 £0.376a 0.231 £0.033a 396.605 +9.767a 3.841 £0.462a
1 9.013 £0.650a 0.217 £0.036a 388.072 +6.510a 3.671 £0.445a
2 4.873 +0.465b 0.035 £0.003b 245.911 +7.277b 0.805 £0.063b
MSK39 X i 4.301 +1.058b 0.044 £0.014b 268.226 +12.491b 0.979 £0.301b
1 6.640 £0.481a 0.110 £0.022a 313.639 +27.479a 2.128 £0.402a
2 3.730 £0.735b 0.022 £0.004b 206.020 +30.105b 0.487 £0.082b

ARG FREFR IR — i R R FIAL B2 ] 22 57 . 3% (P <0.05) , F A,

2.2 PobXARPhMEBNEGEREZEKD
=AU

2 A] H, 5o BEOAE E, E SR W Es o
Pb(NO,),J5 ,Pb IRFL A /NFZ i R CLO442 (1) AR

AR T X IR TS 8y B R AR AN B3 P s AR
RU/NAZ Gl % MSK39 RYAR SR m AR BRI P
FRYLUAR B 1 f A, 3 v T R R4 B 2 (P4 T
BERAN) BRI RN AP 1 8% m TA R 2, {H

KRR S ST F

Il

i

R R EEOB S AT 2 1Y

550 R 9 25 5 R B3

N
x2 AEAPLEBEBMNEHERREER

A hb P EARE/em M FMER/ em? S 34 H 4%/ mm AR/ em?
CL0442 X B 1 637.2 £214.5a 188.5 £30.2a 0.36 £0.02a 1.74 £0.34a
1 1372.4 £213.1b 145.9 £26.1b 0.33 £0.01a 1.24 +0.25b

2 1273.7 +£191.5b 138.1 +21.4b 0.35 +£0.04a 1.23 £0.25b

MSK39 Xif iR 1260.3 £216.5a 129.4 £29.1b 0.32 £0.02b 1.07 £0.30b
1 1213.9 £151.2a 151.5 £11.6a 0.41 £0.04a 1.55 +£0.16a

2 1052.2 £46.7hb 116.7 £4.8b 0.35+0.01ab 1.03 £0.05b
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mE 3 fros, X T Pb R R AN E MR
CLO442 , 4bFE 1 FIALTE 2 4 H #8 i POD  CAT 7§
MDA F ¥ b 2 5 T X (POD 3% 4 B 4h) |, it
Jrh POD % PEBE Pk B2 (9 5 Jnimi 5 fm, CAT 3
MDA % it B Pb e B (9 3 fm B4R 2 R AR 8

X Ph o BUR BN A b R MSK39, i F FI AR
POD \CAT {fi ¥4 Al MDA &4 3 > 4b BT 45 Jo ML A
AL . R FIAR POD G PR R R B g A B 1 W3
BT BRFI AL BE 2, X6f B A AR B 2 1) 22 S A W
R AR CAT 3 P45 2 B AR BR 1w 7 X B8 A Ak
2 ARHE 2 IR TR, iR MDA i 52 B Ak B
1 TR HRFIAL PR 2, 4b 30 2 5 %0 BR ) 22 5 N I 3%

*3 AEPbAENEHHTALSNE

POD 35/ (U/
Bz gb 70 1/ (U/mg)

CAT %51/ (nmol/g) MDA 4/ (nmol/g)

s i

CL0442  XfHE 25 132.93 £5 144.89b 28 769.76 +3 495.49b
1 34 334.50 £3 626.46a 35 141.91 £1 940.53ab
2 39 564.37 £4 457.85a 37 115.37 £844.32a

MSK39 XFHE 39 849.69 +2 334.84a 33 810.42 +5 863.54a
1 34 405.84 £2 750.39b 21 494.10 £4 253.03b
2 39 397.93 £5 684.41a 29 566.28 +3 816.15a

2332.32+97.81a 433.92 +41.42a
390.98 £45.11c¢ 280.24 +18.49b

s R I R
1 066.72 £37.49a 155.94 £23.09b 51.85+11.79a 28.63 £0.91b
980.84 £53.72a 296.06 +45.07a 48.16 +4.55b  37.32 +1.01a
777.44 £52.42b 293.81 +23.91a 48.59 £2.06b  37.41 £4.65a
650.88 +£44.86b 359.34 +28.23ab  48.62 +6.46b  41.79 £6.21a

73.13 £15.58a 36.03 £2.45b
54.78 £5.52b  33.28 £1.64b
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F MDA & 3R B XIS T AR EE 1.2, 4b 3 1.2 [H]
S AR, RUIARE P R BER/NE Ly Pb 1
M 1 AN [m], ELA R R PR 4 R 4
2.4 Pb3xA[E Pb BREB/NZLEHEMK Ca,Fe,
K. Mg 1 2§ % i

mE 4 Fros, X T Pb AR R BN E MR
CLO442  4b3E 1 fH PR Ca Fe Mg % & & & , X iE
FILbEE 2 43 545 25 34.39% ~ 39. 23% Fl 2. 99% ~
31.07% s /b3 1.2 () K 3 5 53 il o0t BRFEAG 27. 02%

20.79% fHAbEE 1 FIALEE 2 M ERAEE . X T
Pb 5 R E RN B 2 MSK39, % iE Ca Fe K Mg &
R, BEE B SR Ph YR RN, 4 FhOC R A
PR ARE #, abT1 2 BN B 11, 78% ~
35.16% , 3B Pb 4 T /N 22 X ik 28 50 K A9 WU,
Toit & Pb IR R AL/ i R CLO442 i J2 i R 2
TN G Z MSK39 , 7EALBE 1.2 £/ F K &k
Xof B WA, B R 17.10% ~29.75% , W] Phb
T /N X K 6 E I,

R4 TR PbLAE/MEYHEEK Ca,Fe K Mg 58 pe/g

(GEN Ak 3 Ph Ca Fe K Mg
CL0442 g 5179.44 +48.09h 124.38 £0.24b  26228.76 =134.91a  2998.51 £26.11b

1 19.08 x0.05b 7211.22 +17.47a 167.16 £0.55a 19 141.71 £72.09b 4048.28 +49.16a

2 40.26 0. 19a 5002.67 £49. 13h 162.16 £2.26a 20 776.36 +79.32b 2 790.32 £20.99h
MSK39 1t 5480.50 +58. 16a 184.10 £0.91a 34 450.81 £92.55a 2992.32+18.21a

1 54.74 +0.04b 4095.38 +14.44b 162.42 £11.83a 28 559.49 +771.12b 2 560.46 +34.92b

2 67.92 +1.84a 3553.61 £43.27h 158.92=1.83bh 24 200.23 x26.44b 2463.19 £22.19h
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