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Abstract: Copper tolerant plants were surveyed in several copper mines of southern China along Yangtse river, and a series of pot
experiments of Commelina communis L. and Polygonum perfoliatum in glasshouse were performed to evaluate their possibilities in
repairing Cu contaminated soil. The survey results showed that no plant was yet found in these areas to strictly meet the definition of
Cu hyperaccumulator, and the Cu concentrations in the aboveground parts of Elsholtzia splendens, Commelina communis L. and
Polygonum perfoliatum were in the range of 34 ~414, 119 ~ 1589 and 88 ~ 1122 mg * kg~', with the average 121, 554 and 310
mg * kg™', respectively. Commelina communis 1.. and Polygonum perfoliatum were very tolerant to Cu toxicity in a culturing solution
with Cu concentration up to 400 wmol * L~'. The uptake of Cu by Commelina communis L. and Polygonum perfoliatum from Cu
contaminated soil or the culturing solution was very high, in which the ability of Cu uptake of Polygonum perfoliatum was stronger than
Commelina communis L. In some cases, Cu concentration in Polygonum perfoliatum was above 1 000 mg * kg™', the threshold for a
Cu hyperaccumulator. The presence of EDTA enhanced Cu uptake of Commelina communis L., but was disadvantageous for its growth

to some degree.
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Table 1 Basic physical and chemical properties

pH AL CEC 2N &K ALK 4P AP
/g kg™! /cmol - kg ™! /g kgt /g kg! /mg * kg™! /g kgt /mg - kg ™!
5.1 18.26 17.19 1.53 45.5 86.5 1.21 22.55

W15 em HAE 12 em, FREXT G 2 mm i, £:7
e+ 1.5 kg, Cu b CuSOs IERIEMA , i Cu 7K
R 100 mg - ke~ ', Ze AT S MRS . Y 1A
FoKEERAFEKE 60% , H8HE TSNV
15d, MehEAEK 35d J5, AN FEVREER) EDTA i##17
AbHE, EDTA AL PRV B K- 512 0, 1. 3 il 10
mmol * kg ', X 18 13 (CK) A EDTA 43, 4bFH 10
d JE B — KA . 25 d G ORAE AR , K5 B AR
FHEE FKBER TR, 70 °C R EE T, i
FH R E R & Cu Fi,
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HE2h, FRELO0.5~1.0¢g BAHETEMF, SRA HNO; -

HC10. LM AL, R IRIOGEEEIE . At i
FEAE PP R RN AS IR

FAERESL T FEARAE 105 °C FHE 2 h, FREL 0.5 ¢
AR A, R HF - HC104 - HNOs
A&, IR BRI o Z AT ik A 4 4
RPN E R,

BAE M 7 R SPSS et ik,
Duncan’s T 28 L o X TR 1 [R— 51k UL,
FREAH R R AL R IA] TG 2 5 25 7, FFREAR Rl R A
BEEZR(P<0.05),
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Table 2 Cu concentrations of three plants in Daye Cu mine at different sampling times

7H 10
Ll Cu v XM Cu v EHIE
/mg + kg™! Rl /mg + kg™ /mg + kg™ i /mg + kg™!
i i -3 313 ~ 987 8 530 119 ~1 587 13 579
Lt 915~2 218 8 1319 269 ~ 7 820 13 2225
TN Hh 64 ~414 18 158 34 ~151 16 85
R 137 ~4 982 16 808 225 ~ 1 805 16 708
FLARIA i 3 122 ~ 587 11 331 88 ~1122 14 289
it 342 ~ 1 509 11 800 230 ~3 159 12 909

VNS L SR S AT AR AP Ca B
= 121 mg - kg™ '(34 4~) . 554 mg - kg '(21
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Table 3 Root/ shoot ratios of three plants in Daye Cu Mine

SR ] N FLAA i iy
7H 0.196(n=16) 0.414(n=11) 0.402(n=8)
10 A 0.120(n=16) 0.318(n=12) 0.260(n=13)
-1 0.162(n=32) 0.298(n=23) 0.359(n=21)

SR 2 AN DX B R LA A ] 7 2% A 2R 47 K s
RIS, B IRIRZE S AT, U B AR
MG Bh FGE Cu &6 28 BL W B4 I i o4, BE WS £ 400
pmol + L= [ Cu W P IEH A K (% 3). 7F 300
pmol + L' [ Cu ¥, JUREFIRIG A0 1S B 5 1Y
Hiy E A 4 A R Y 109 % A1 90. 2 %, TiAR
f A= B A3 ) R X BRER 90. 1 9% #1197, 3 % . t HZE W)
SEAE LA, 2 Bl A AN RS B R A M b AR AR
YEER AR, HEMERRTEE RN CuikE
W, HARY RS — RN, (A RE L vk
(3G, HoAE s N BB FE—E Y Cu R
BN, MBREREAZ Cu B E M AR, Wk
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B 1 BoR 1SR B KBRS A T RGN Cu
WAL Hotth FRII Cu TR o Toig 2 I KGR
H PR, Ho FE Cu SR REALFEAY Cu MREE Y
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Figure 1 Adding copper on the concentration of Cu in Commelina

communis L. under hydroponic incubation condition
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Table 4 Effect of Cu concentration on aboveground and root biomass of Commelina communis L. under water culture conditions

Cu ¥ o AR/ g AW /g
/pmol - L~ JLAEH B IX Kt X JuARS T IX Kifi il X

0 0.56 £0. 10 abed 0.52£0.07 abe 0.074 £0. 016 fgh 0.037 £0.005 a
50 0.74+£0.06 d 0.43 £0. 13 abc 0.084 +£0.005 h 0.042 +0.012 ab
100 0.68£0.22 «cd 0.57 £0.21 abed 0. 080 = 0. 008 gh 0.045 £0.011 abc
150 0.77+0.07 d 0.57 +£0.06 abed 0.082 +0.010 gh 0. 046 = 0. 007 abc
200 0.53 +0. 18 abed 0.35£0.12 a 0.061 £0.013 cdef 0.040 0. 007 a
250 0.67 +0.05 cd 0.37+0.13 ab 0. 065 +0. 007 defg 0.031+0.003 a
300 0.61 £0.20 be 0.47 £0. 10 abc 0.067 0. 015 efg 0.036 +0.002 a
350 0.46 £0.07 abed 0.36£0.07 a 0. 049 +0. 004 abed 0.036 +0. 006 a
400 0.55+0.15 abed 0.055 £0. 011 bede

YR LT ET . AR B R R A R R R TG R e, TR R SRR AT 2R S (P <0.05) .
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Figure 2 Effect of EDTA on the growth of Commelina communis L.

in pot experiment with Cu addition soil
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Figure 3 Effect of EDTA on Cu uptake of Commelina communis L.
grown in the Cu polluted soil
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Figure 4 Cu concentration in Polygonum perfoliatum under water

culture conditions
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