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Abstract: Seed germination characteristics of Typha angustifolic Linn. under Pb stress with
concentrations of 0, 30, 150, 300, 450 and 600 pmol + L™ were studied, and effects of Pb stress with
concentrations of 0, 450, 900, 1 800 and 2 700 pmol - L™ on some physiological and biochemical
indexes in leaf and root of seedling were analyzed. The results show that with rising of Pb concentration,
germination rate, germination energy, germination index and vigor index and hypocotyl length of T.
angustifolia seed all decrease gradually and are lower than those of the control, while inhibition index of
hypocotyl length increases gradually, but under 30 wmol « L™'Pb stress, there is no significant difference
in each germination index with the control. Contents of chla, chlb and total chlorophyll in leaf appear the
trend of decreasing gradually with rising of Pb concentration, but those under 450 and 900 wmol - L™ Pb
stress have no significant differences comparing with those of the control, while those under 1 800 and
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2 700 pmol - L™'Ph stress are significantly lower than those of the control. Under Pb stress, SOD activity
in leaf and root is significantly higher than that of the control but their variation trend is different. With
rising of Pb concentration, SOD activity in leaf appears a fluctuant but totally increasing trend, while that
in root appears a gradually decreasing trend. POD activity in leaf and root appears a continually
increasing trend with rising of Pb concentration. In which, under 450 and 900 wmol - L™ Pb stress,
POD activity in leaf is lower and that in root is higher than that of the control but with no significant
difference to the control, while POD activity in leaf and root under 1 800 and 2 700 wmol - L™'Pb stress
is significantly higher than that of the control. Under Pb stress, contents of AsA and MDA in leaf and root
are higher than those of the control. With rising of Pb concentration, overall, AsA content in leaf
increases gradually but that under 450 and 900 wmol + L™ Pb stress has no significant difference
comparing with the control, while AsA content in root appears the trend of firstly increasing and then
decreasing with a significant difference to the control. With rising of Pb concentration, MDA content in
leaf firstly increases and then decreases but with no significant difference to the control, while MDA
content in root appears the fluctuant trend of “high—low—high” and only that under 450 pmol + L™'Pb
stress has a significant difference comparing with the control. The comprehensive analysis result indicates
that the sensitiveness of root of T. angustifolia to Pb stress is probably stronger than that of leaf. And 7.
angustifolia seed can germinate and grow in light Pb polluted water and its seedling has a certain
tolerance to Pb stress, so it can be used for repairing middle Pb polluted water.

Key words: Typha angusiifolia Linn.; Pb stress; seed germination characteristics; physiological
response ; polluted water restoration
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Table 1 Effect of Pb stress with different concentrations on seed germination characteristics of Typha angustifolia Linn. (X+SE)"Y

Pb B/ pmol - 17! R/ % B % KRR LIk 5
Pb concentration Germination rate Germination energy Germination index Vigor index
0(CK) 88.50+3.10a 85.50+2.63a 28.00+1.39a 231.28+11.49a
30 84.50+2.87ab 83.00+£2.08ab 25.17+1.09ab 208.91+24.91a
150 73.50+2.22bc 72.50+2.63bc 23.30+1.08b 103.06+4.46b
300 73.33+5.46bc 71.30+6.69bc 22.56+1.56b 39.32+6.21¢
450 70.00+2.00¢ 66.67+2.40¢ 22.50+1.25b 27.18+5.39¢
600 37.50+4.92d 37.50+4.92d 11.42+1.25¢ 15.98+3. 16¢

D RGN HR RN/ NG PR R 4 LSD K56 9% 5 8 % (P<0.05) Different small letters in the same column indicate the significant difference ( P<0.05)

by LSD test.
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Table 2  Effect of Pb stress with different concentrations on hycopotyl
length and its inhibition index of Typha angustifolia Linn. (X=SE)Y)

Pb ¥/ pumol - 17! AR B/ mm il 464 %
Pb concentration Hycopotyl length Inhibition index

0(CK) 8.26+0.37a 0.00

30 8.23+0.34a 0.36

150 4.1020. 17b 50.36

300 1.9320. 15¢ 76.63

450 1.38+0.09cd 83.29

600 1.23+0.05d 85.11

D[R 5 R ) B NS T RE R R 4 LSD K B 25 5 ¥ (P<0. 05)
Different small letters in the same column indicate the significant
difference (P<0.05) by LSD test.
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2.2.1 xrtArtgE S EM¥a FEAREE Pb
S ER S E R P R SR W I 2 & e R e
W3, W3 AIHLAE 450 ~2 700 wmol - L' Pb i
BN BE P VREE M ER ST AR ER o MHERER b R
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R A2 BN A, B0 R ry ka2 i KR R
ik

®3 AEKEP HEXNEHEFESHEHRFPHRESENFEN
(X+SE)Y
Table 3 Effect of Pb stress with different concentrations on
chlorophyll content in leaf of Typha angustifolia Linn. seedling
(X+SE) 1

M4 Z & /mg - ¢! Chlorophyll content

Pb Wﬁ‘;/p‘mo] !

Pb concentration Chla Chlb 24} Total
0(CK) 8.12+0.50a 2.98+0.12a 11.11£0.62a
450 8.95+0.66a 3.10+0.22a 12.05+0.88a
900 8.48+0.67a 2.84+0.27a 11.33+0.93a
1 800 5.46+0.63b 1.83+0.28b  7.29+0.91b
2 700 3.25+0.11c  1.11£0.04c  4.36+0. 15¢

D5 R AR NG TR R RS LSD i 2 5 B35 (P<0.05)
Different small letters in the same column indicate the significant
difference (P<0.05) by LSD test.

2.2.2 et A A=Ak SOD A= POD & Moy % 1E
ANIFREE Ph W38 258 5 B i 35 3 40 1 i e AR
SOD F1 POD {5 PERYARfE WL 4, HH3R 4 W0 FEAN W]
WRE Pb 3B 25 48 T B it il it v AR b SOD i
Yol 25 TR (H AR f AT 25 %, it 5 SOD i
PERE Ph R 32 5 2 i sh(E AR LT #1782 700
pmol « L™'Ph JPpil 454 5 3k 21 & 5, S 4 RY 2. 93
¥ MR SOD G BE Ph ¥ 5 45 55 14 7 A%, 76
450 pmol « L™'Pb JBpift N iy, 1580 1 089.20 U - ¢,
Syt HREY 5.09 435 7F 2 700 pwmol « L™'Pb B8 51
H660.53 U - ¢, AXTHRAY 3.09 £%,

F4 TERE Pb BB XM & E 4 E R F F4R B SOD F1 POD & MAIF N ( X2SE) V)
Table 4 Effect of Pb stress with different concentrations on SOD and POD activities in leaf and root of Typha angustifolia Linn. seedling

(X+SE)"Y

RIRESE H SOD i /U - gt

SOD activity in different organs

Pb ¥ JE/wmol + L7

AREEE H POD #EM/U -« ¢!« min™!
POD activity in different organs

Pb concentration

A Leaf . Root M H Leaf # Root
0(CK) 169.93+5.64b 213.92+34.04c¢ 41.07+5.58¢ 137.83+23.66b
450 416.96+57.24a 1 089.20+37. 14a 28.87+4.45¢ 143.42+7.50b
900 421.61x11.40a 771.61+73.67ab 39.73+2.89¢ 167.52+12.51b
1 800 406.17+10.90a 734.88+76.09ab 65.42+4.09b 244.16+14.96a
2 700 498.30+41.95a 660.53+75.21b 80.70+3.11a 260.63+38.20a

D G F AR 6] (1 /NE FRER R 2 LSD ¥ 2% 5 .35 ( P<0. 05) Different small letters in the same column indicate the significant difference (P<0.05)

by LSD test.
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H 55 %) BTG 35 25 535 10 #E 1 800 12 700 pumol -

P JPp S5 4 ¥ 1 25 & T X R /\”U’ﬁdﬂﬁi‘bw
77.1% F189.1% ,
2.2.3 et A AedR o AsA F= MDA 4
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LSENYh T

*£5 AEIRE Pb BB FHFLEH HFRH AsA 1 MDA 22

AN[FMEEE Ph HjJL SR A A S 40 R RAR
AsA Fll MDA & 878 WL 5, i 5 vl AL FEAN TRk
JE Pb JHpia S50 T Bt Bt AR T AsA
o T R, FLY R S B AR A R B (25 S U B R A
RGN A AR, I AsA F i B A L 2 i 14
JneEa {H7E 450 F1900 wmol « L' Pb firf 514
5% BEJC 3 22 5 176 1 800 A12 700 wmol - L' Ph
JpaE 25 PF T 5 0 IR 22 S i 3 40 i Ee o BRI T
70.4% F1112.2% . MM AsA &/ 5% 8% 5
2 HBE Pb W T 2 A s BE AR AR Tk
£ 900 pmol « L™'Pb Wpif 451 FAR T AsA & & i,
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Table 5 Effect of Pb stress with different concentrations on AsA and MDA contents in leaf and root of Typha angustifolia Linn. seedling

(X+SE)Y

AFIZFEH AsA F/pg - g

AsA content in different organs

Pb ¥/ wmol + L7

ANEEE T MDA &/ wmol - g7
MDA content in different organs

Pb concentration

M H Leaf # Root I H Leaf # Root
0(CK) 4.60+0.21c 1.00=0. 19¢ 5.72+0.20a 7.44x0.18b
450 5.85+0.21¢ 3.39+0.42b 6.63+0.62a 9.39+0.55a
900 5.77+0.17¢ 5.35+0.43a 6.69+0.72a 7.7020.43ab
1 800 7.84+0.41b 5.06+0. 11a 5.94+0.20a 7.8120.71ab
2 700 9.76+0.96a 4.81+0.29a 5.87+0.20a 8.34+0.56ab
D RS R R NG R84S LSD #3245 E%(P<0 05) Different small letters in the same column indicate the significant difference (P<0.05)
by LSD test.
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5§ Zhang % XK AR F BRI IR 45 SR 2L

Bl Ph JBlp361 3 B A 2 5, e it il P e e
Foa MR b MRS T ;7450
900 wmol « L™" Pb Wil S5 T , A w4 3 i A et
Fa MR MBS RTESRY TR EES,
IMii7E 1 800 12 700 pmol - L™'Ph il 5614 T % 3%
T B BB B Ve BE P JHlh 30 X6 e I 78 ik 40 B
RS R A BT B B S AR I A R P
U3 DU A I i Wy B 0 R iR e R A A BB
MHIVER X SRR MR s as e —2L.,

ALY LG (SOD ) Fiid S Ak ¥ i (POD ) &
FE 20 M P B SR Ak 2R G0 1Y) B R 4, EL A R o
T4 TEBR B AR T At 3k R T A
PEFNE L IR R G S AR ) FEAR TR Ph
B 2T, e it i 2 v R AR G SOD I MYy
25 TR UL Ph R T i e i 4 A
DA 4 B A B S 7 A R SR RE ) IR e — e R
BRI A7 7 R AR R B S A i Ph B0 A R
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1 800 112 700 wmol - L™'Pb e 5544 F , e A -
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FNOT Bl Ph v BE 4R B A A R
AsA Fr i KR E 3wt AAUERE R R B (1 800 Al
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FANAA B 00 45 Vo U B AR =% Ph a8
A AR 5
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(G TR = e O T 40 W17 35 O ) B B S L A ]
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PEF AR MR O N F3 MDA & & B3# EJIh, hsk
P i AR 2R 5 Ph it LR
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