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Studies on the Adaptation of Five Legumes Species to Copper Tailings

TIAN Sheng ni' *, LIU Deng-yi’ , PENG Shaclin' *, SUN Qingye*, XIA Harmr ping'

(1 .South China Institute of Botany, CAS, Guangzhou 510650, China; 2 .School of Life Sciences, Anhui Agricultural University,
Hefei 230036 ; 3 .School of Life Sciences, Anhui Normal University, Wuhu 241000 ; 4 .School of Life Sciences, Nanjin University ,
Nanjin 218000 ; 5 .School of Life Sciences, Zhongshan University ,Guangzhou 510275)

Abstract :Pot experiments with five legumes were conducted in five different amendment substrates for the reclamation of copper tail-
ings in Tongling, Anhui province . The five tested legumes species are Glycine max , Phaseolus angularis, P.calcaratus, P.radia-
tus, P. mininus. The results showed that the main factors to restrict growing of the vegetation are poor nutrient and high concentra-
tion of Cu. The seeds of the legumes species could germinate , but they germinated later in the substrates with higher proportion of
copper tailings than in the substrates with lower proportion of copper tailings . After clipping, G. max, P. anguluris , P.calcaratus,
P . radiatus were alive all the time, but some of the other two legumes species were dead because of the their nomradaptation to the
copper tailings . At the same amendment group , the chlorophyll contents of G. max and P.calcaratus were higher than that of other
three experimental species on the 50th day. The height and the biomass of G. max and P.calcaratus were higher than that of other
three experimental species on the 70th day too. According to the biological characteristics of the five species during the growth periods
about indexes of the seeding survival , chlorophyll content , height and biomass, G. max and P .calcaratus are more adaptive and tol-
erant than the other legumes and the TA75 amendment approach is the more reasonable for the reclamation of copper tailings .
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Table 1  The physio che mical properties of the five amendment substrates of the copper tailings in the pot trail
pH EC (x10%um/cm) N P P K K Cu
G pH Electrical Organic matter Total N Total P Available P Total K  Available K Total Cu Available Cu
roup value conductibility /g'kg' ! /g‘ kg' ! /g' kg' ! / mg'kg' ! /g‘ kg' ! / mg'kg' ! / mg* kg' ! / mg* kg' !
TA100 8 .27 3.6 3.489 0 4.290 3.208 2.153 13.328 872 .270 0.198
TA75 8.16 3.1 6.970 0 4.237 4.121 2.619 33.134 557 .637 3.797
TA50 8.15 3.0 7.36 0.0078 4.142 5.846 5.975 34.106 379 .772 6.787
TA25 8.05 2.5 9.04 0.1089 3.084 10.693 5.222 63.760 280 .265 10.774
TA00 7.50 0.82 14 .17 0.506 3.729 20 .442 9.253 104 .060 88 .883 23.770
1) TP P,0; ,TK K, 0
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; TN.TK. Table 2 Numbers of the germinated seeds for five seedlings species
on the 7th day after being sown
P. K . TAO00
’ Group G.max P.angularis  P.calcaratus P.radiatus P . mininus
872.270mg/ kg, TAI00 6.3b ob 4.3b 6.3b 4.7d
s TA75 7.0b 0b 4.7b 6.7b 6 .3c
1 TA50 8.0b 1 .0ab 6 .0ab 6.3b 6.7b
9 9
TA25 11 .0a 1.7a 6 .3a 7.7a 7.7b
R 0.198 mg/ kg .
TA0O 11 .7a 2 .0a 7 3a 8 .3a 9 .3a
1) 0.5% (
’ )
s 3 5 3
pH . . . 1od 13d,
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Table 3 The seedlings numbers of the five species on the 10th, 13th and 20th day

/d group G. max P.angularis P .calcaratus P . radiatus P . mininus
TAL00 9.7b 3.7d 6 .3c 9 .3a 7.7b
TA75 8 .3c 6.3c 8.7a 10.3a 8.3b
10 TAS0 10.3b 8.0b 7.7b 9 .3a 11 .0a
TA25 11 3a 9.7b 9 .3a 9.7a 10 .0a
TA00 11 .7a 12.0a 7.7b 8.0b 9.7a
TAL00 12.3a 10.7¢ 9.3b 13.3a 11 .0ab
TA75 1. 7a 12.0bc 10 .3a 12 .3a 8 .33c
13 TA50 12.0a 13.0b 10.7a 9 .33¢ 12 .3a
TA25 12.0a 12.7b 10.7a 11.3b 12.0a
TA00 12 3a 14.7a 11 .3a 9 .3c 10.0b
TA100 12.7a 13.0b 10.3b 13 .3a 13 .0a
TA75 11 .7a 13.0b 10.0b 10 .65 7 .0c
20 TAS50 12 .0a 14.0a 11 .0a 9.6b 13 .3a
TA25 12.0a 12.7b 10.7a 9.6b 11.7b

TAO00 12 .3a 14.7a 12a 9.3b 10 .0c
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Fig.1  The change of the five legumes species alive

at different stages
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Table 4 The height of five leguminous plants
in the amended substrates on the 70th day/cm 4
group G.max P.angularis  P.calcaratus P.radiatus P . mininus
TAI00 42 .2¢ 23 9¢ 32 .6¢ 14 8¢ 11.9b
TA75 51 3a 42 .8b 45 .4b 22.1b 16 .0a
TAS0 51 .2a 46 .6a 54 .6a 27 .2a 15.2a [14]
TA25 50.6a 46 .0a 40 .4b 24 .7ab 16 .8a : 5
TA0O0 46.54b 48.17a 44 .0b 27 .2a 17 .7a s
E
5 6 70 Yig
Table 6 The average biomass of the individual for each
2
of the section on the 70th day (dry weight)/g
2
group G.max P.angularis P.calcaratus P.radiatus P . mininus
> TAI00 1 .2587c 0.4567c 0.7610c¢ 0.2063d  0.1810c
s TA75 1.6407ab 0.9217b 1.2130ab  0.6283c¢ 0.3610b”
TA50 1.7863a 1 .1625a 1 .2345a 0.9717b 0 .4463ab
’ ’ TA25 1.6980a 1 .2343a 1.1044b 0.9680b 0.5040a
’ TA0O0 1.6390b 1 .3885a 1.4420a 1.9569a  0.5303a
1) ,
1 2 3 ;
, 2) TA75 TA75 3
5 50 ( fu)/ mgeg™! , 5
Table 5 The chlorophyll contents of each legumes species 7 s
on the 50th day/ mg*g ™'
b 2
TA100 , ,
group G.max P.angularis  P.calcaratus P. radiatus P . mininus
TAI00 1 .444c  0.794b 1 .314c 0.576¢ 0.539b > 7 >
TA75 2.529ab 1 .104a 1 .316¢ 0.837b 0.585b N TAOO ( )
TA50 2.268b 1.121a 1.822a 0.958b 0.436b
TA25 2.617a  0.994ab 1.172¢ 1.044ab  0.563b ’ ’
TA0O0 2.496ab 1.058a 1.416b 1 .264a 0.882a
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