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Abstract: Changes of growth and some physiological indexes of Medicago falcata Linn. seedlings planted
in culture substrate added with copper tailing sand of volume ratio of 0% , 25% , 50% , 75% and 100%
were analyzed by pot culture method. The results show that with rising of volume ratio of copper tailing
sand in culture substrate, seedling height, root length, dry weights of above- and under-ground parts,
and tolerance index of M. falcata all appear the trend of decreasing gradually and are generally lower than
those of the control. But only under condition of copper tailing sand with higher volume ratio (75% and
100% ), there are significant differences in seedling height and dry weight of above-ground part ( P<
0.05) with those of the control. CAT activity in above- and under-ground parts and photosynthetic
pigment (including Chla,Chlb and carotenoid ) content in leaf all decrease gradually and are generally
lower than those of the control, while POD activity, GSH content and O, content in above- and under-
ground parts generally appear the increasing trend and are higher than those of the control. Under
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condition of copper tailing sand with volume ratio of 25% —75% , SOD activity in above- and under-
ground parts increases gradually and is significantly higher than that of the control, but under condition of
copper tailing sand with volume ratio of 100% , SOD activity in above-ground part is significantly lower
than that of the control while that in under-ground part decreases slightly but is significantly higher than
that of the control. MDA content in above- and under-ground parts of every treatment group is not lower
than that of the control, while AsA content of every treatment group appears the fluctuation trend. The
comprehensive analysis result indicates that M. falcata has a certain adaptability to copper tailing sand,
so it can be used for green fixing of copper tailing sand and for phytoremediation in Cu polluted

environment.
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Table 1  Effect of culture substrate added with copper tailing sand on growth of Medicago falcata Linn. seedling (X+SD)"
. ARIRIEROLI T i /g Dry weight of different parts N
PUSLIE R B/ em A/ em i PETE% %
Treatment group?’ Seedling height Root length M 1 &R 53 R ER Sy Tolerance index
Above-ground part Under-ground part

S0(CK) 16.00+1.45a 14.83+0.17a 0.064+0.01a 0.040+0.01a 100. 00
S1 15.22+1.26ab 14.61+0.35a 0.064+0.01a 0.040+0.01a 98.52
S2 13.33+1.17be 14.22+2. 14a 0.051+0.01ab 0.039+0.01a 95.89
S3 12.42+1.30¢ 13.94+0.92a 0.043+0.01b 0.039+0.01a 94.00
4 12.25+0.35¢ 13.00+2.00a 0.039+0.01b 0.035+0.01a 87.66

D [EF) rh AR NG F Rk R 2B &?ﬁﬁ*&%*&ﬂ@%%jﬁ%( P<0.05) Different small letters in the same column indicate the significant difference

(P<0.05) by Duncan’s new multiple range test.

280, S1, S2, 83, S4: AIFHELF A T R IR BB BN 0% 25% 50% 75% A 100% Volume ratio of copper tailing sand in culture

substrate is 0% , 25% , 50% , 75% and 100% , respectively.
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F(P<0.05), TEM R W AR 34 100% B 251
T EAE SR R R o MERE b FI2EH
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65.08% A1 54.89% .,

x2 AR HHEEERNETEESETRAERESE
UFNE (X£SD) ")

Table 2 Effect of culture substrate added with copper tailing sand on

content of photosynthetic pigment in leaf of Medicago falcata Linn.

seedling (X+SD)V

ﬁ‘ﬁé@%\%ﬁﬁ/mg . g’]

hb > Content of photosynthetic pigment
Treatment —
grou) WaEEa  WEE FI %
Chla Chlb Carotenoid

S0(CK) 3.91+0. 16a 1.26+0.05a 1.33+0.0la
S1 3.11+0.17b 0.95+0.40b 1.14+0.04b
S2 1.99+0.09¢ 0.64+0.02c 0.73+0.04c
S3 1.96+0. 13d 0.52+0.01d 0.65+0.04d
S4 1.38+0.08e 0.44+0.02e 0.60=+0.04d

D[R F AR NG FEE R R G IO E 22 R 56 22 57 1 36 (P<
0.05) Different small letters in the same column indicate the
significant difference (P<0.05) by Duncan’s new multiple range test.

V80, S, S2, S3, S4: Ak BT oh i R AT A AR5 B
0% 25% 50% 75% F1100% Volume ratio of copper tailing sand in
culture substrate is 0% , 25% , 50% , 75% and 100% , respectively.
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Table 3 Effect of culture substrate added with copper tailing sand on contents of O, and MDA in above- and under-ground parts of Medicago

falcata Linn. seedling (X+SD)"

AFFRALE) 0 5 /nmol + min™! -+ g~

1

RO MDA 4/ mmol - ¢!

QbR Content of Oy in different parts Content of MDA in different parts
Treatment group?” o 1 o F i b 1 s F
Above-ground part Under-ground part Above-ground part Under-ground part

SO ( CK) 34.39+0.04c 34.78+0.03¢ 0.63+0.01c 0.66+0.01c
S1 34.45+0. 11¢ 34.85+0.02b 0.6620.01bc 0.80+0.00b
S2 34.66+0.02b 34.86+0.06b 0.68=0.00b 0.81+0.00a
S3 34.68+0.04b 34.90+0.03b 0.66+0.01bc 0.66+0.01c
sS4 34.84+0.01a 34.98+0.01a 0.75+0.03a 0.66+0.01c

D )51 Hp RS 5] 1) /NG PR R X8 RO B 22 K 06 22 5 2 (P<0.05) Different small letters in the same column indicate the significant difference

(P<0.05) by Duncan’ s new multiple range test.

- ’ ) B B H ﬁj—_)\ i) )& ) M 7N (ZEN (ZEN (ZEN o M © olume ratio of copper tailing sand 1n culture
280, S1, S2, S3, S4. ARKGHT PR B 19 R AN B B R 0% 25% \50% 75% Fl 100% Vol io of copper tailing sand in cul

substrate is 0% , 25% , 50% , 75% and 100% , respectively.

2.2.3 st A AL 4 B (POD) | A A AL 4 B AL B
(SOD) A it B AL S B (CAT) &M 69 H e TEUS N4
AW 0 Rk 45 R T v AR S 4 i R R
43 POD SOD Fl1 CAT {& AL WK 4, I 4 AT L
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Table 4 Effect of culture substrate added with copper tailing sand on activities of POD, SOD and CAT in above- and under-ground parts of

Medicago falcata Linn. seedling (X+SD)"

ANFFBAL ) POD 76 1E/U « ¢!« min™!

ARIFFBALHY SOD {fHE/U - g™

ARIFEFBOLIY CAT /U - g7

"SI‘LI‘IEZHZ) Activity of POD in different parts Activity of SOD in different parts Activity of CAT in different parts
g e L R o L W TR o L W TR
Above-ground part Under-ground part Above-ground part Under-ground part ~ Above-ground part Under-ground part
S0 (CK) 31 420.00+606.96d 12 880.00+1 610.34b 236.95+1.69b 247.91+1.28d 164.00+16.97a  114.67+12.22a
S1 32 420.00+911.48cd 13 145.33+783.94b 244.1224.03a 264.41+0.31c¢ 136.00+22.63a 98.93+5.08ab
S2 33 773.33+710. 02be 13 156.00+435.49b 246.68+5.82a 273.64+0.61b 98.67+4.62b 82.67+9.24b
S3 34 091.33+763.01b 15 866.67+1 327.30a 250.58+2.02a 284.40+1.11a 93.33+12.22b 80.00+16.00b
sS4 43 633.33+960. 28a 17 466.67+723.97a 224.75+3.85¢ 272.71+4.64b 85.33+12.22b 58.67+12.22¢

Y [ 5] R R ) NE R R R A EE%‘E’ET&%T&E@%%E%( P<0.05) Different small letters in the same column indicate the significant difference

(P<0.05) by Duncan’ s new multiple range test.

280, S1, S2, S3, S4. ARKGHFRPHRES H 1 M ERBLS R 3 0% |

substrate is 0% , 25% , 50% , 75% and 100% , respectively.

x5

25% .50% 75% F1 100% Volume ratio of copper tailing sand in culture

FMART T HHBIEERMELEE DS LMt TE5 2B H A (GSH) FHIRIES (AsA ) S RHF 0 (X+SD) Y

Table 5 Effect of culture substrate added with copper tailing sand on contents of GSH and AsA in above- and under-ground parts of Medicago

falcata Linn. seedling (X+SD)"

AR GSH 4 /pg + ¢!

ARSI AsA &/ pg - ¢!

LbhFELE? Content of GSH in different parts Content of AsA in different parts
Treatment group®’ b1 34y R A b B4y iR #4
Above-ground part Under-ground part Above-ground part Under-ground part

S0(CK) 0.56+0.00b 0.31+0.01b 3.08+0.07b 6.08+0.56ab
S1 0.57+0.01b 0.3320.04ab 3.43+0.33a 6.23+0.20a

S2 0.63+0.06a 0.34+0.02ab 3.07+0.06b 5.59+0. 12bc
S3 0.68+0.01a 0.35+0.02ab 3.12+0.04ab 4.78+0.07d
sS4 0.67+0.02a 0.36+0.01a 3.19+0. 14ab 5.29£0.19cd

Y[R3 rh R [R] 1/ INE FhE R 2 R 1 FCH AR 258656 25 5 .3 ( P<0. 05) Different small letters in the same column indicate the significant difference

(P<0.05) by Duncan’s new multiple range test.

280, SI, 2, S3, 4. AREFITPHED T E 0 R BUN O BN 0% |

substrate is 0% , 25% , 50% , 75% and 100% , respectively.
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25% 50% .75% 1 100% Volume ratio of copper tailing sand in culture
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