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Effects of Heavy Metals and pH Value on Seed Germination of Burma Reed

FENG Hong, DAI Jun, LI Yong tao, GUO Yan-biao
(College of N atural Resources and Environment, South China Agriculiural University, Guangzhou, Guangdong 510642, China)

Abstract: Burma reed ( Neyraudia reynaudiana) is a perennial grass which has the capacity of strong toler-
ance to drought, leanness, high temperature, and acid. It is a pioneer plant in natural vegetation restoration
in the deserted area resulted from water erosion, mining area, stone pit, and slope. In order to explore the
feasibility of ecological restoration with burmareed in various mining areas and the heavy metal contaminated

. . .1 . . 2 6 2
area, germination ability of burma reed seed stressed by different concentrations of Hg , Cr, Cd™,

Pb>, Zn™", and Cu”", as well as different pH values was studied by lab germination test. Results showed
that burma reed seed can well germinate between pH 5. 0~ 9. 0. Inhibiting effect of the heavy metals on bur
ma reed seeds increased with increase of heavy metal concentration. The order of the heavy metals, by the
low est concentration which leaded to inhibition, was Cd*™ < Cu™ < Hg® , Zn* and Cr* < Pb* . The con
centrations of the heavy metals which affected obviously burma reed seed vigor were lower than the concen
trations which affected obviously burma reed seed germination percentage, germination vigor, and germina
tion index. This indicates that seedling is more sensitive to the heavy metals than germination.

Keywords: burma reed; heavy metal; pH value; germination
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pH ,

R P T
1.1

2009 2 11

, Heg™ (HgCl), Cr™ (K2Cr207), Cd™
(3CdSOs * 8H20 ), Pb** (Pb(NO3)2), Zn** (ZnS0s
* 7H20),Cu™ (CuSO4 * SH20);
pH 1

1 pH

CK A B C D E

Hg /(mg+ L") 0 10 25 5 6 75
Cr* /(mge L7y 0O 10 25 50 75 100
CP*/(mg+L-") 0 10 25 50 60 75
Pb* /(mg+ L") 0 50 75 100 125 150
Zn**/(mg+L-) 0 10 25 50 60 75
Cu* /(mg* L") 0 10 20 30 40 50
pH 7.0 3.0 4.0 50 8.0 9.0
1.2
, 0.5%
5 min,
3 s 9 cm
s s 2 ml
, 50 , 3
5 1 pH
, 5 , pH
=7 (CK), 1
, (25%1) C,
16 D/8N, 80% ~ 90%
24 h 1, 10d 15d
, 3d
1.3
(%)= 15 d /
x 100% ;
(%)= 10 d /
x100%;
(I¢)= 2Gi/D.
:Gi— ¢ ;D —
(Iv)= Icx S
e , S — (g)

1.4

B

14]

Excel . DPS 7.05
2 GRE550
2.1 pH
pH )
2 , pH 5.0~ 9.0 s
, , pH<4.0 |,
50% , pH ,
pH >5.0
, pH=10 s
D) pH
, pH 5.0~ 9.0
, pH
2 pH
! % %
CK 88.7¢ 81.3® 6. 6507 0.241°
pH= 9.0 85.3¢ 79.3® 6. 022¢ 0.213
pH= 8.0 90.0* 82.7¢ 6. 796° 0.249°
pH= 5.0 90.0* 84.0° 6. 920° 0.166
pH= 4.0 40.7" 36.7" 3.010" 0.034"
pH= 3.0 8.0¢ 7.3¢ 0. 636° 0.004¢
(n=3); Duncan
0.05
2.2
2.2.1 Hg" ML PF#MFHAG ¥ Hg'
3
, Hg2+
, 25
mg/L s
CK 10 mg/ L
s , 75
mg/L. ,H g2+
, Hg2+



9% 30

3
/ / / / / /
(mge* L1 % % (mge* L1 % %
CK 88.7" 81. 3" 6. 650" 0. 241° CK 88.7" 81.3° 6. 650" 0.241°
10 89.3¢ 78. 7 6. 462 0. 1712 50 88.7¢ 84.0° 6. 529 0.236%
Hee B 74.0° 63.0"  4.684"  0.070" e 3 88.7" 81.3"  5.986"  0.160"
& 50 4.7" 4. 7c 0. 356° 0. 002" ’ 100 86. 0° 2.7 5 625 0. 166
60 3.3" 2.0 0. 237 0.001" 125 79.3% 65.3% 5243 0.134"
75 0.0° 0. 0 0. 000 0. 000" 150 70.7" 58.0" 4. 406° 0.095¢
CK 88.7" 81. 3" 6. 650" 0. 241° CK 88.7" 81.3" 6. 650" 0.241°
10 90.7¢ 83. 3¢ 6. 564 0. 198 10 84.0® 73.3% 5,532 (.52
e 25 79.3" 69. 3 5. 443" 0. 113" - 25 73. 0" 59.3%  4.477"  0.070
' 50 64.0" 46.7" 4.075%  0.070 " 50 72.0" 55.3% 43300  0.091
75 61.3" 46.0" 3. 788 0. 044 60 70. 0 48.7°  3.949 0.073"
100 46.0° 31.3" 2. 709" 0. 025° 75 64.7° 42.7" 3. 559" 0.065"
CK 88.7¢ 81. 3 6. 650" 0. 241 CK 88.7¢ 81.3¢ 6. 650" 0.241°
10 77.3" 70. 7° 5. 675 0. 135 10 78.7" 74.0° 5. 843" 0.105™
o 25 9.0" 6.0" 0. 563" 0. 004 o 20 80.7¢ 73.3=  5.941° 0.134
50 8.7" 7.3" 0. 681 0. 004° " 30 23.0" 22.0° 1. 579 0.012°
60 8.7" 8.0" 0. 629" 0. 005 40 20. 0" 18.0" 1.501 0.011°
75 4.0 3.3" 0. 244" 0.001° 50 10.0" 8.7" 0. 683" 0.005°
2.2.2 G HEFHTFHRGT R , 125 mg/L
, 3 , Cr®™ : Pb™ 150 mg/ L
CI'6+ Pb2+ Pb2+
, , o 25mg/L 125 mg/L
, O 50 mg/L
, 2.2.5 Zn™ MEFATHKG M Zn
, Cr®™ 100 mg/L , Zn™
50% , . 3 ,
Cr* Zn>*
. Zn” :
2.2.3 Cd™* £ FHHTFH K89 R0 Cd \ 50 mg/ L,
, Cd , 3 , )
,Cd™ 60 mg/ L,
,  cd* 10 mg/L , Zn® 25 mg/ L
2.
. cd” 25mg/L , Zn™"
10 mg/L ,
) 10% ,
\ , 25~ 75mg/L 4 22,6 Cu” MEFMHFHAGHH Cu
2
, , 3 , Cu™”
Zn2+
2.2.4 PhH* MHEFMHFHRGHR ,  Cu” 30 mg/ L,
P 6 ,
, 3 ,  Pb” 150 mg/ L :

50% , Cu™ 10 mg/L
Cll2+

2

2 2
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