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Analysis of major congraints on plant colonization at Fankou Pb/ Zn mine tallings. Shu Wen-
sheng, Lan Chongyu and Zhang Zhiquan ( Zhongshan University, Guangzhou 510275) .
-Chin. J. Appl. Ecol. ,1997,8(3) :314 318.

Through greenhouse cultivation and fidd invegtigation , the mgor constraintson plant coloniza
tion at Fankou Pb/ Zn mine talings are analysed. The results show that totd Pb, Zn, Cu and
Cd contents in the tailings are 34300 ,36500 ,215 and 82. 6 mg: kg™ * ,while their available con-
tentsare 1.5, 1963 ,0. 71 and 8. 03 mg- kg™ *respectively. Greenhouse cultivation reveds that
the toxicity of heavy metas dgnificantly inhibits the root vitdity of Stylosanthes guianensis,
prevents plant from absorbing inorganic nutrient , and leads to evident chloross, which dgnifi-
cantly afects grass growth. Both greenhouse cultivation and fied investigation demonstrate that
available Zn and Cd contentsin tailings are negatively corrdated with plant growth. Heavy met-
d toxicity , eypecidly the toxicity of available Zn and Cd is the mgor constraint on plant colo-
nization at Fankou Pb/ Zn mine tailings, and the extreme infertility is another mgor constraint
on plant growth.

Key words Pb/ Zn tailings,Vegetation rescongtruction ,Mgor congraints,Heavy metds.
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90 d 36500 mg- kg™ *, Zn 1963 mg:
1 kg ', Cd 8.03 mg- kg™ *.
Table 1 Treatmerltsof pot trial in greenhouse — Pb Cu , 1.5 0.71
A NG o
Tailings trestments Fertilizer treatments mg- kg™ . , K P
TA100 100 % F1/1 1gN P K -1
1 2.5 2.7mg-kg -, N
TA75 5% o+ F1/5 1gN P K . ;
25 % 5 6.5m S -1 (3]
TA50 50% + FO.5/1 0.5gN P K D mo-cm o, .
50 % 1
TA25 5%  + FO0.5/5 0.5gN P K
75 % 5 )
TA 100 % EQ
* , *x 100 % N P K '
=21 1 ol TAS0 ( ),



316 8
2 (mg-kg™ %)
Table 2 Chemical properties of Pb/ Zn tailings treatments
pH P P K K
EC Organic-C Totd P Avalable P Totd K Exchange:
(mScem b (%) able K
TAO 7.2 0.4 0 160+ 130 3.2+0.4 18400 + 1231 4.0£0.4
TA25 7.4 2.8 0 260 + 60 2.6+0.6 16400 + 2310 3.0+£0.8
TA50 7.6 3.7 0 380+43 2.4+1.2 14600 + 420 3.1+1.5
TA75 7.6 5.4 0 540+ 20 1.6+0.3 10600 + 330 2.8+x1.7
TA100 7.8 6.5 0 590 + 555 2.7+2.7 7000 + 320 2.5+2 1
Pb Pb Zn Zn Cu Cu Cd Cd
Totd Pb  Avalable Pb  Totd Zn Avalable Zn  Totd Cu_Avalable Cu Totd Cd Available Cd
TAO 1600+883 5.5+5.6 247+104 72.5+17.5 7.0x0 1.10%+0.21 4+0 0.58+0.08
TA25 5100+571 3.5%+3.1 10700+734 980+162.3 48.5+1.5 0.20+0.18 20.3+0.3 5.72+0.21
TA50 9600+3532 1.5+1.5 20573+669 1312+89.4 80.0%+4.9 0.35+0.21 35.3%0.5 5.68+0.51
TA75 27100+5795 1.5+1.8 26900+1001820+101.3 174+1.0 0.40x0.15 44.0x2.0 7.33x0.44
TA100 34300+2080 1.5+1.1 36500+10621963+20.1 215+8.2 0.71+0.08 82.6+1.9 8.03+0.93
3.7mScm !, 1 , TAO0 TA252
3.2 (TA) (P<0.05)
20d , TAO ,TAB0 TA75 TA100
, TA25- TA100 , . 25%(TAZ25)
, TAG-TA100, 50 %( TA50)
) 50 %
( 3. ( 2, ,
, , TAO
.Zn Cu Ni 9r 2
Cd Fe ~ 8 .I
[11] o L
: , 20d $ 7}
L] g 6
Zn Cd X
3 20d E
Table 3 Root vitality (OD- g~ *,fresh weight) , chlorophyil 0 4
contents (mg- g~ X fresh weihgt) and biomass ( g- pot ™ 2, A 4
dry weihgt) of S. guianensis after 20 days growth g
TAO TA25 TA50 TA75 TA100 +H 2
0.207 “0.132" 0.085 0.065 0.070 1
Root vitdity 0 R .
0.521°0.336 " 0.237 0.254 0.235 T0O T25 TS0 T75 T100
Chlorophyll L% Treatments
0.428°0.280 " 0.170 ° 0.116 0.104
Biomass 1 ( 904d)
— Fig. 1 Bfectsof talings treatments on the biomass of S.
*  TA100 T ,P<0.05. Sgnifi-

cantly difference from valuesat TA100 at 5 % level accord-
ing to T-tegt.

3.3 90 d

guianensis &ter 90 days growth.
5% (LD
) Different letters show a sgnificant difference at 5%
level according to L SD test. Totd ,
Shoot , Root. The same below.
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Table 4 Efects of inorganic fertilizer on S. gguianensis
growth

20
FO F1/1 F1/5 FO0.5/1 F0.5/5
10 0.56 0.53 0.51 0.56 0.55
0 . ) ) . ) 44 43 34 37 38
TO T25 TS0  T75  TI100 . Biomass (Dry weight ,g- pot %) ,
43 Treatments Root/ shoot ration ( %) . The same below.
2 1 1
Fig. 2 Bfectsof talings treatments on the root/ shoot ratio
of S. guianensis. (N P K)
TA25 , TA100 )
( 2. , ,
. TAO )
TA25 ,
( 2,
' , 20d,
[5.13] ( 3),
5 ,
Table 5 Correlation coefficent between heavy metalsand biomass and root/ shoot ratio of S. gguianensis
Pb Zn Cu Cd Pb Zn Cu Cd
Totd Pb Totd Zn Totd Cu Totd Cd Available Pb  Avalable Zn  Avalable Cu  Avalable Cd
- 0.65 -0.84" -0.73 -0.71 0.95° -0.927 0.77 -0.96"
093" 097" 0.94° 087" - 0.79 085" - 0.01 0.76
*p <0.05.
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Fig. 3 Reationship between N ,P and K contentsin il and
3.5 plant coverage.
6 Coverage( %) , N Totd N (%, % 1000) ,

P Totd P(%, x 200) , K Totd K(%, x

30) .
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Fig. 4 Reationship between avalable Zn and Cd contentsin 4.3
il and plant coverage.
Coverage (%) , . Zn Avalable zn(mg- !
kg 1,+20), . Cd Avalable Cd (mg- kg™ 1, x 20) .
( 3. : Zn Cd
( 4, Zn Cd
1 .1992.
' . : 64 73
, 2 .1978.
3 . 1980.
[10] .
' 4 . 1986.
6 . :
Table 6 Chemical properties of soil and community cover- 5 1994,
age of a erosion area ) ;
Plot number 5(1) :52 56.
n 20 15 12 8 2 ; : 1996
pH 7.4 8.1 8.1 7.9 8.2 ’ i5(2) 55 59
2 1.53 3.41 0.08 2.05 1.48 8 : " 003 :
N? 0.003 0.009 0.012 0.048 0.005 ( ’ ) '
pY 0.27 0.11 0.12 0.30 0.09 132 138 '
) , .
6)P5 3.1 29.3 0.00 0.00 0.00 9 Awang, K. 1994. Growth of three multipurcse tree
K " 1.10 1.69 1.98 222 1.16 gecieson tin talings in Maaysa. J. Tropical Forest
K 40 40 20 40 40 Science,7(1) 1106  112.
Cug) 9.50 7.15 4.20 15.3 6.25 10 Borgegard,S. O. et al. 1989. Biomass,root penetra
Cd 0.55 1.25 0.50 3.20 4.50 tion and heavy meta uptake in Birch in a il cover
' 126.3 404.0 429.3 767.5 1212.0 over copper talings. J. Appl. Ecol. , 26:585 595.
PbtY 115.0 204.3 59.5 208.9 221.4 11  Foy,C. D. 1978. The physology of metd toxity in
2 80 40 20 5 0 plants. Ann. Rev. Plant. Physiol. ,29:511 581.
1) Depth of il (cm) ,2) Organic carbon( %) ,3) Totd N 12 Gemmd ,R. P. 1977. Colonization of industrid waste
(%) ,4) Totd P (%) ,5) Avalable P (mg- kg™ 1) ,6) Totd land. Edward Arnold ,London ,21  47.
K( %) ,7) Avalable K (mg- kg™ ?) ,8) Avalable Cu (mg- 13 Kolek ,J.and Kozinka,v.1991. Physology of the plant
kg™ 1) ,9) Availble Cd (mg- kg™ 1) ,10) Available Zn (mg- root system. Kluwer academic publishers, Dordrecht

kg™ Y ,11) Available Pb (mg: kg™ %) ,12) Coverage ( %) . p.26.



