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Abstract; Effects of exogenous acetic acid and EDTA on growth and accumulation of some metal
elements in above- and under-ground parts of Phragmites australis ( Cav.) Trin. ex Steud. in copper
tailing ore were studied by pot cultivation method. The results show that after adding 0. 5 mmol - L'
acetic acid, dry weights of two parts of seedlings and their tolerance indexes have a little difference with
the control. And contents of Cu, Cd, Pb, K and Na in two parts are significantly lower than those of the
control, or have no significant difference with those of the control. After adding 2. 0 mmol - L™ acetic
acid, dry weights of under- and above-ground parts of seedlings are the biggest with increments of 33.7%
and 58.5% as compared with the control, respectively, and tolerance index of seedling is also the biggest
with a value of 1.07. And contents of Cu, Cd and K in two parts are significantly lower and Pb content is
higher or significantly higher than those of the control, and Na content has no significant difference with
that of the control. After adding 0.5 mmol + ™' EDTA, dry weights of two parts are significantly higher
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than those of the control, and tolerance index of seedlings reduces by 19% as compared with the control.
And contents of Cd, K and Na in two parts and Cu content in under-ground part are lower or significantly
lower and Cu content in above-ground part and Pb content in two parts are higher or significantly higher

than those of the control. After adding 2.0 mmol + L™' EDTA , dry weights of two parts have no significant
difference and tolerance index of seedlings reduces by 21% as compared with the control. And contents
of Pb, K and Na in two parts, Cu content in above-ground part and Cd content in under-ground part are
significantly higher and Cd content in above-ground part is significantly lower than those of the control,
but Cu content in under-ground part has no significant difference with that of the control. It is suggested
that adding high concentration acetic acid can promote growth and Pb accumulation of P. australis in
copper tailing ore. While adding high concentration EDTA has an obvious inhibition effect on root growth
of P. australis, but has an obvious promotion effect on metal element accumulation, especially can
promote Cu transportation to above-ground part and Cd and Pb accumulation in under-ground part.

Key words: Phragmites australis ( Cav.) Trin. ex Steud.; acetic acid; EDTA; copper tailing ore;

growth ; metal element accumulation
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Table 1 Effects of exogenous acetic acid ( HAc) and EDTA on dry
weights of under- and above-ground parts and tolerance index of

Phragmites australis ( Cav.) Trin. ex Steud. seedlings in copper
tailing ore (X+SD)!

BRI BT/ g
Dry weight per plant fﬁ”’i
yhs:i! FeR
Treatment Ho R ESY o _E Y Tolerance
Under-ground  Above-ground index?)
part part
X HR CK 0.089+0.015¢ 0.041+0.011c¢ 1.00

0.094+0.029b 0.042+0.012¢ 0.97
0.119+0.030a 0.065+0.008a 1.07
0.092+0.007b 0.052+0.013b 0.81
0.085+0.030c¢ 0.041+0.013c¢ 0.79

0.5 mmol - L' HAc
2.0 mmol - L™' HAc
0.5 mmol - L™! EDTA
2.0 mmol - L™! EDTA

D B AR ] /N TR RN ZARH TGHT B AR 2 S 7E 0. 05 7K
2% 5 3 Different small letters in the same column indicate the
significant difference at 0. 05 level by Duncan’s new multiple range
test.

DR N 3 WEKE W The datums are the average of three

replications.
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it 50 R 22 S A K, 43 e X RE IR 49. 5% AN
31.3% . #H0.5 2.0 mmol - L' EDTA, 41 |
AN Cu BrE a9l 217.4 F1231.8 ug - g, B3
T IR 23500 kg X PR 1. 45 FI 1. 54 5 % 0. 5
mmol « L™ EDTA, b N #8731 Cu % 3t Xt BEFE AR
47.9% =5 B3 MAM 2.0 mmol + L™' EDTA , #
TEBAEY Cu A s T AR H2E R AR %, LK

FE4E
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J0.5 mmol + L™ R, H b4y Cd & & B E K X
TR M R 843 Cd & it WA 6 IRH 22 oK g 3
M 2.0 mmol « L™ R, b 35553 5 R 3B 19
Cd T s 3 AR TF X B 43 Bt BEFRAIC 51. 8% AN

28.1% , #HN0.5 mmol - L'EDTA, F 254 i b3
43 Cd & W E AR T X IR, MR Cd R kT
YRR (22 S5 AN 2 BN 2.0 mmol + L™ EDTA, 4]
i EH A Cd o B E R A S T 0.5
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R T IR AR IR AN 58. 9% , 45 R FEM . i A SN
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Table 2 Effects of exogenous acetic acid (HAc) and EDTA on accumulation of Cu, Cd and Pb in Phragmites australis ( Cav.) Trin. ex Steud.

seedlings in copper tailing ore!’

e Cu®H/ug+ ¢! Cu content Cd&HE/ug - ¢! Cd content Pb & E/pg - ¢! Pb content
Treatment R R RS bRy HR RS RS H RS
Above-ground part Under-ground part ~ Above-ground part Under-ground part ~ Above-ground part Under-ground part
X IR CK 150.4b 319.0a 53.5a 18.5b 2.3b 11.5¢
0.5 mmol + L' HAc 101. 1he 262.2b 42.5b 17.9b 3.6b 10. 3¢
2.0 mmol + L' HAc 75.9¢ 219.2¢ 25.8¢ 13.3¢ 4.1b 17.6b
0.5 mmol + L™ EDTA 217.4a 166. 1d 30.0c 16.0bc 5.1ab 12.2¢
2.0 mmol + L™ EDTA 231.8a 320.7a 44.6b 29.4a 5.6a 32.6a

D F i BdEN 3 E K HEI{H The datums in this table are the average of three replications; [ 31 FF AR ] (1) /ING FB: 3878 28X 1 FC T 52 4 22 I 46
T 0.05 7K | 2% 5% 1.3 Different small letters in the same column indicate the significant difference at 0. 05 level by Duncan’s new multiple range

test.
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ES 1L T N G O S P | =R -y v
EDTA 0] @ B 7F 2 =54 AR 2% Ph A mili, (A X}
Ph [a] H I #4356 iz A W wl Ve, Hoh i dm 2.0
mmol » L™'EDTA Xf ¥ =5 A Ak 1 Pb B R A9 1 FH 5

B8 TS AR e BE 2 R A EDTA X 2 35 ML Bk Pb
W SRR 2 B A AR HIAS B 4.

AN, SR B F X RE AT R 45 Ab B A P 55 1 R
531 Cu F1 Pb & AR FHFH4, Cd & & m TR
B3, RWITEAR R b h P =5 AR R Iy Cu F P
FEBBTRRA P, MR R Cd K58z
i EERY
2.2.2 A KA Na BRE&#00  WINSMNE LR
EDTA, fil B0 0 @ i P 2540 i AR N K Fi Na 1975 i DL
%3,

3 AL 0.5 mmol - L' R, 40
H 1 ER A K R IR Y K S S IR C i 2 25 5 M
WM 2.0 mmol - L™ 212, 4t L3543 J b T &84
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Table 3 Effects of exogenous acetic acid ( HAc) and EDTA on accumulations of K and Na in Phragmites australis ( Cav.) Trin. ex Steud.

seedlings in copper tailing ore!’

K&®/ng - g' K content

b B

Na &H#/pg - ¢! Na content

Treatment M ARy R4 Hi b4 R
Above-ground part Under-ground part Above-ground part Under-ground part

X IR CK 8209.9b 4 324.8ab 2 825.5b 402.0b

0.5 mmol - L' HAc 8 244.8b 4 096.0b 1973.2¢ 216. lc

2.0 mmol + L' HAc 5604.1d 3261.8¢c 3103.1b 331.9be

0.5 mmol + L™ EDTA 6 660.9¢ 2 698. 1d 2 099.2¢ 152.0d

2.0 mmol + L™ EDTA 9264.9a 4 588.3a 3 584.4a 573.7a

D F BN 3 E K HEI{H The datums in this table are the average of three replications; [7]31] FF A [A] 1) /NG F-BE 36 7R 28X 1 FC T 5 4 22 I 46
T 0.05 7K | 2% 5% 1.3 Different small letters in the same column indicate the significant difference at 0. 05 level by Duncan’s new multiple range

test.
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A K S a0 MR 12.9% HES 53 Wi T
HRATH K AT g 6. 1 HER AR E, 45
R BRI ZRRAVRHR . EDTA S48 R @A il 2
FEXF K AW, T 5 e B EDTA N fi . 25 0 0 2 2 ot
K Ay,

R 3 A . 3N 0.5 mmol - L' 4R, P34
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B (2.0 mmol - L’I) LTRXT PR N Na FLE )
FL RN A

AN, R 2H % 44 b B 2H 72 25 i B35 i KA
Na 520 T Ho T35, Ul B FE AR Ry KA
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—EFM TN ESEITT RIS S EE R0

Wz PR LSRR S A AR DT A2 R AR ) %) 4
JEICR MR EAE T e 2R B i BR AR Y 1A N 42 )8
FEREHMY LR AR A A WL AE T 4
PR E R Z B, PR T DR . O H
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B, X IR RE S MRME IR A ) T A Y Wl 1 a5
i TR MR A KA R (A A
BILTR R i 3t — 7 9 AL, AT BE T PAR ) %) — B i
HICR (A Zn®* [ Cu® %) I BOBCRIARIE, DA T 52 el A8
IR R AR

Inskeep %5 (W52 25 SRR B .l o 5 5 LR (1)
G546, IRV WD Ry A B TR EE AR, TR T
4 B S AE SRR 55 AR v A P-4 £ 4 R
- D A 48 URE S T A R S R, AR T AR AR R
& RS T ESEE IR b i sk S R b
WESCHE . Blaylock 451 UE ST T #7452 IR T LA Jin Ep R
F¥3% ( Brassica juncea L.) W) TE 4 J& o i, {2 3F Pb M
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H R e FE ey, 4 33 v A R AR 7, R A T
A S P BB . (BRI 2.0 mmol « L7 LW,
KPS Ph Al Na i LT Ra % HFE R AT RE & 2
2% 5 5 Pb 8§ Na #45 sl 354 e 0 0 0 VS W pH. 1Y
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I3, R e S RN e AR R, 5 A, il
T O R R ) A A IR A (it A A o 28 e
JEAE HE JE 14 AT I R ) FIR SN R A B R Fl 2
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