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EDTA MB/HEBNEMNEEES R IR LERRLIEN
THE, BRREL 4 R, KRE, BB, RET, M OAY

(LB R 24 B BB F= M IF R AL, WivL Wi 3250065 2. Wi VEARMR K% 44 9 2 2 W s AR AR B
IR E R SRS, #TVL B 3113005 3. WiTLARAMRK S #iiLe £ AR LR, #iil b
JH 3113005 4. 7R BH 77 K BN ROBOR , WiZL 7R B 3210005 5. 3 VL3806 el AR B 63 A7 R ), i A
310008)

WE . v &4 Phyllostachys edulis 4G A= T2 BFELEAARSZ, B LHEKRKERE, AWM W TR
(EDTA, 1.5 #= 3.0 mmol -kg ™) #= A L84 (15.0 = 30.0 mmol-kg™), IR T £t At G E EAKK ., L4 EFKETE
ERRENH. LERTELBRESH A EDTA 2R E G T, LR AW 560 EDTA Fo 4 UL AR 7 4] £ 45 ot
GE s, B 300 mmol-kg! W9 A MB LR T, B AR ER LSRRG H AR R AR EF, EDTA
3 m e b R Bt B A 3T AR AR AR AR 0 RO, T A ALER AL PR AT AT B E A RAR B4R, 3647 3.0 mmol -kg'EDTA ¢
FEIR TR, GRaMERERRR, 2040 cm L EIIEER T ELE R LM ABREAE, 2L 4
AR EERFRAFERE—RKERPRIRK; MAMANRELIEER VT ELBFZIHNES 2 LLE
WERTFEABZKR, MBEMEIK, LEEEZFTEDTA 22 E P A S5em LB, HMEMEmIFBRIL, £ 5~9d
M EDTA Ji 3k EAAxT 42, 45 A4 110.9~122.9 4 257.8~2633 mg-L"', % L, EDTA TR ARG EL B AN
HAH, BAHBG L EL BT RN, RN EEESEBLRERE, BS5 42433

KR LB 24 TaB; Wik, LHw LR (EDTA); A ALER
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Effects of EDTA and organic acid on phytoremediation of heavy metal
contaminated soil by Phyllostachys edulis
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Abstract: Taking moso bamboo (Phyllostachys edulis) seedlings and heavy metal contaminated soil for re-
search object, the changes of chlorophy fluorescence parameter, concentration of heavy metals in plant and
concentration of heavy metal and EDTA in soil solution were studied through soil column leaching test, which
was expected to provide scientific basis for the strength of chelate-induced phytoremediation of contaminated
soils. The results revealed that chlorophy fluorescence parameter was inhibited while treated with EDTA and
organic acids, and the inhibitory effects reached peak at the treatment of 30.0 mmol -kg™ organic acids. The
addition of EDTA promoted the uptake of Zn, Cu and Cd by moso bamboo, while it was useless for organic

acids. The activation effect reached peak under the treatment of 3.0 mmol -kg™ EDTA. The concentration of
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heavy metal in the soil layer of 20 and 40 c¢m increased along with time, and achieved stability after 4 times
collection, and reached peak at the last collection. For the soils treated with organic acids, they reached peak
at the second collection, and then decreased gradually. The content of EDTA in soil solution was mainly con-
centrated in the 5 ¢m soil layer, and decreased along with time, and then kept stability at the fifth and ninth
day, which was at the range of 110.9-122.9 mg- L™ and 257.8-263.3 mg- L™ respectively. It could be conclud-
ed that potential phytoremediation capability of moso bamboo in heavy metals contaminated soils would be en-
hanced effectively with application of EDTA, however, the environmental risks should be considered syntheti-
cally when using. [Ch, 5 fig. 2 tab. 33 ref. ]
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Bl T A & S8 NG S, HAe RGO EaHE S AN ERE", B, MyeE
EHEGEIRMEZE 2 M6, Bl T2 +5hE SR YA RENEm, B ERERIKT Y,
FIHZE ARG RN E SR, fEdbryx &4 8 i, RSB ERCREN ik, K
H, LW SRR (EDTA) &l ) iz i —Fh 2858, GRS W48 &4 (Ph), 4 (Cu), R (Cd)5FH 4
J@& & P, CHIGBO 45 e i 15 e ity + 3 vt i EDTA 58 b As 918 5 )5 3% 58 7 38 P 9 A 308
i, A E AR T AP AR AR R . AR . EDTA WA MM 2E, T BB S X IR BE 3 A
BTG R | AR A W AR MR 1Ny T LR )2 B T A B & p Y, DUQUENE
GUHER R, A 5 mmol kg FPETR . ATIERREL . RLRSFA ALIR B AR N T R H0A WO E A Y T
TR . AT T AN R B B AR W A, BAT Phyllostachys edulis i E R EY &, If
H OB AR AR 18 5 R AT REPE S ARBEGE R IR 5 4 R T Y £ IR B AT AT AT UE
B, WS INE G R EDTA FUAHLER 5 BATH A M R IO0R 1, BT E &R R r8uefe, B8
VTR 42 J IR A3 4% EDTA iR A s 281k, B A R M0 TE 42 8 15 e H A 18 SR AR BE R 4K 48
1 e 5 7%

11 gt A e

A SOk BT VLA BTN T R BH X s g PP B T AT AR (29°537 17'N, 119°53'24"E), R4E 0~
20, 20~40, 40~60 cm % 3 A LRI TR IG Y L, KT S mm G, bR AR LR L 1,
BERR AR AR IR A AR ST P i BAT AN, SRR KRB L TCHR F 2, 2R K LR E
MFET, FE& A7 1/2 Yoshida B 359 (pH 5.8) () B A BB A P HiRE 3R, BEIRWMR S d B 1K, {4524 h
WA

F1 TEEREBEHER

Table 1 Physicochemical properties of soil

+)Z/em  pHfH 10w/ (mg-kg™) w4/ (mg-kg™) W/ (mg-kg™)  wy/(mg-kg™) 1w g/(mg-kg")  w u/ (mg-kg™)

0~20 1.367.10 296.20 221
20~40 7.16 30.10 4.41 98.64 300.00 58.90 0.56
40~60 133.78 34.11 0.24

1.2 Wit 54E

EATA] -2 0 e A R, JEAAE S, 20, 40, 60 em )2 AbRe A+ A OMCER Y, R B
P 3 bk AT, IO Bl AR R AR, A SRR AN 2 0 H R AT 10 d, — ik
SRR TR AT DU . P a9 AN A& 7 O B R 7R 1.5 mmol kg™ (EL5) Al 3.0 mmol kg™
(E3.0)#9 EDTA-Nay; A WL AR BATHAR RS- WPIRCHT, Ty m (B ) im (FFERIR ) om (L) =51:1 HIR 5
Pl e R SR VK S 15.0 mmol kg™ (S15) 1 30.0 mmol -kg™ (S30), LAV S 45 0 A5 BIL IR S % R
(ck), J&5AALHE, A 3 A L0H, FERHLHREL . B LG A T LA % I A e 1. il A
pH (B B GE f9 75 AL 2252, Brissinfy EDTA A4 HLIR A9 pH. B 299855 i+ 58 pH (7
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1.3 TERKRHEE

TET G HET 1 d, W B T2 0 BRI, E NPT W, )5 —PE A EDTA F145 #l
M2, JRAESR 1, 3, 5, 7, 9 R LI R™, Jt 6 W, WA Ry i 10 mL @ fL, F1H ICP-
OES i i - 3e i b 5 4 J it o B, JLRv& UR AR AT VKA 25 1
1.4 HEHMHFRRELHNE

TEIRI A AT 2 d, BEFREE IR, A5 0 2 RO AAE 9:00-12:00 I 7 44k B AT 3 0t
F SR VOCRE . F, oI WIIRSOG s Fao e R2E0 ™ & FIF, g PSILERJIOU & 77 & FIF, N
PS D 7E 6t 23805
15 EMfESERESHNE

WAk 59 B 47 1 20.0 mmol - L'EDTA-Na, #2710 20 min, XBRME TSR, B0 WRZEN 380,
Wy, FRECO.1 g IRESL, FIRNBR/ & AR B 2 A2 50 mL 31t 3&, F ICP-OES il & 5 4 J& i i 5.
1.6 *TERK+ EDTA FRERERNE

EDTA J57 i i B I A 2 2% 58 Jy 1% FREAT 05k B L0 mL AR gy =4, fin 1.0 mL L Bk
63 (2.5 mmol L) A1 1.0 mL HL¥RIILER (45 4.0 mg HUIFMER) . FREZ 5.0 mL, K AHRA], % 022 pm
TALIE IR g, S ROV 35 2 0 5 o WO 3% H A LC-20AT, 3tk . C18 Inertsil ODS-SP &% 41
(4.6 mm x 250 mm, 5 pm), &E; {EP A Inertsil ODS-SP(5 wm, 4.0 mm x 10 mm), S57; Gishtd:
7K-FF B (80+20) & 45 0.02 mol - L™ Y T334k 4%, 0.03 mol-L™ Z R HHZE vl (BRI pH 4) 5 Jiiak: 0.8
mL-min™, KK 258 nm,
1.7 HESHH

K ] Excel 2013 F1 SPSS 21.0 #4447 i 4fs 4b ¥, ] SigmaPlot 12.5 #AFAEE . >R HI U7 22 73 #7 Al i
/NZE SR B35 1 (LSD) M B #E AT g it o, 225 R EKF P <0.05.
2 RN
2.1 EDTA BAHBXEN G E R0 M

H 2 AP i EDTA FiA LR G, F WG EJb, SXP Az m I #E2E5; M F., F/F,
FyJF, TR R T R, HLES I 3.0 mmol -kg"EDTA A HLER )G, F., F /K, W F, /F, B, 1E 30.0

mmol kg™ HHLEZ T F,., F, /F, flF, /F, FHIEERK, HRHEET 11.7%, 53%F 19.2%, 70, 30.0
mmol - kg™ YA HLAR AL HXT BAT I A 2 SRR I BOR B b 183

&2 A EDTAFMABENBEENHAMHEREEEL

Table 2 Changes of chlorophy fluorescence parameter of moso bamboo leaves after adding EDTA and organic acids

b B F, F, F.IF, F,IF,

ck 178.11 £ 6.61 a 801.44 + 38.43 a 0.779 + 0.007 a 3.502 + 0.201 a
E15 182.75 £ 7.34 a 762.63 + 31.06 ab 0.760 + 0.013 ab 3.179 + 0.237 ab
E3.0 187.33 £ 1491 a 733.17 + 49.10 be 0.743 + 0.027 be 2941 + 0448 b
S15 181.63 + 14.38 a 718.50 £ 3691 ¢ 0.747 + 0.018 be 2.973 + 0.273 be
S30 185.13 £+ 744 a 707.75 £ 3521 ¢ 0.737 + 0.018 ¢ 2.830 = 0.265 ¢

LA (R BUAR ) 5 B 2 7R 22 5 AN 35 (P>0.05) , [l 514 /) 5 B 2 7% 2% 5 1 3% (P<<0.05)

22 EDTAREHEELENRKEESE

ME T AT RUE 3 EDTA J5 BATX 3 P 4 0@ 19 WOl Z 3, H % EDTA JT 5 5 /K ik 5 344
s, WA NERE, BTN ESRARKCEEZER . BTN EIERIYE SR g PR
e, HRTEZE, &ATEN, JFH BRI IE B R, RN 8 ORI
23 EDTARBHEMEEEEARALIENIBHEIE
23.1 EDTA ZAMBRAAAERRE L ERNEHGHrn HE 2 Fa: EXRABE R, 580500 b &
GBI A R A )R] (38 0 46 A AEAR T 0.1 mg-kg™ MU NS, 78 RERRINE SR G, HERR D
B 1 Ry B N . A6 EDTA AR B, 3.0 mmol kg "EDTA X4 19 35 1V &3, 724 i EDTA 5
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Figure 1 Effect of EDTA and organic acids on moso bamboo accumulated heavy metal
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Figure 2 Change of Cu contents in soil solution of different soil layers
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51 RS bR R R R TR B BT o BRI, S R 60 em A2 AR B iR B0% W
ik, 7E 20 A1 40 em =, VAT BB R 2 BORE A IS 1R B3RS K . I HLRE , fE S A 20
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Figure 3 Change of Zn contents in soil solution of different soil layers

233 EDTA ZAAMEBR 4L RR L ENEHG o & 4 a0 0. X B 35075 0 88 B 40 BUR & A
RACATE B N sl . 78+ 3P AN &30 EDTA J5, 45 12 Hevs b f IR i B0R 230, 4 46 19 16
fEAE B3R AN FE . 7298 m EDTA J555 1 K& 2 BEuch i o8 e % EF, H S em
2 A S R T o O A SR K, R B B BN T 353 A1 012 £ REE R A, 45 )2+
BT PR S B R R A BUE LR — B NI PLER X S )2 A TR E R, ARE R E
PRSI P 3 0 A S BN TR AR o 7R RE AN IR EAT A VR T 0 B L R B 1 1 i
24 +HERKH EDTARERENTK

B &S BT s m 1.5 F1 3.0 mmol -kg'EDTA J5, +3EEMWH EDTA FEEHTES em L2 FiEH
3 M, 5 em 4 )z 4L EDTA Ji ik B 25 FR AR, 5 d e s 8IfE, 40510 110.9~122.9 mg-L™" I
257.8~263.3 mg-L™; 20 em + )2 EDTA it ik i 47.7~55.6 mg- L™ Hl 84.4~124.5 mg-L", T %454k,
40 em + )2 EDTA Jjms 1 Kk B fem, 40318 22.3 #1507 mg-L7, ZJ5 8% FREBEIFE; 60 cm +
J2 EDTA Juig ik BEARXT /N, 435 2.9~6.2 mg- L7 #1 7.3~10.7 mg- L™, 2% A0,

3 itk
2k RSO R AP AR B — AR ABESEH, B 3.0 mg-LYEDTA A HLIR J5 B AT
MR iR KPEE F, PSR IOCAERR FL/F, A PS U AEGAL 2R FLIF, B 5 AR, RWIEA 0 iR

INEEAS TP RDOCEEY R, YOS R BINIR . EDTA ALBUS 1 BATH A 2O HIEM, =
BN A REE EDTA L 7 B3P E SR, e T =R EYARURE DL, SiET BN ESRE
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Figure 4 Change of Cd contents in soil solution of different soil layers

800 S5emt 2 1601 aZOcmi}% a
a
~ 600 . ~ 120 a
- E
£ 400 @80 J1 2
g T ¢ c =z g ¢
& 3
=200 b b b ﬂ S 40
0 0
3 5 7 9 3 5 7 9
t/d t/d
60 a 40 cmt 2 14 60cmT )2 a
12 .
a
T40t S 10 a
= =g
2 ;
) a g) 6 2 a a
520 E a
Y & 4
2
0 0
1 1 3 5 7 9
t/d t/d

mmm EDTAL.5 == EDTA3.0 &% 12 A [rl /N5 A B 3R 0% ] — A 24 B ] A% 4k 22 7 W 35 (P<<0.05)
A5 AXEEEEZET EDTA REREG T

Figure 5 Change of EDTA contents in soil solution of different soil layers
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BATH AR AR

AR LG A LI R S R, SGE AR AR, SR R A S P G A RO
KB EDTA J&— R ol O ES A7), 7N EDTA B35/ 7 B0 L s . BAsmmmli, 18
MBER BFH R TAILR . X5 CAY P EDTA 5L %) 35 Althaea rosea 1852 T4 J& 15 4 L3S Hh i
ZERARML. ASIA YL B W B e E B AT X R AW, RTRESE i T AN A LR 0 O T
SEREEATACTE ST, Mf] T BIE SR, X5 REEEPRIBITAIREM . AP, EDTA it
BFEEM T 0~20 em 1= LR ATEVER | BERIR RO LR > B, T EDTA S ARROCR R, LR
L BEFIR B9 B R Sr ROND LU B . N EDTA %58 1 B4R i B, 53020 #1 40 em 4b + AR
R LA R T T 43 B A I TR 30 T BE . YLIVAINIO 48PS 5% 6 B . 78 A1 K 1k 4 38 vh s i
EDTA RJFFLEERE F6 . SRR AE 8 P I AR o FEARBT ST, B IA MLRR 07 SIS - 58 v 5 A 11 355
ROR LB, BEE B EHER , ISBCRIE R B2 4 T RABACR o al BB th T DLIR 7 L3 R AR PR
B SEREY i, X B R S AROCR I G, T EL T RESCE 1 AR HERY pHE, T AR RAROR . R
TeAREWETER W] AN 3.0 mmol kg™, pH 6.3 MYRIER . AT BIREE SR MR 1R i OB S TR
WEFW . WIS, I P A A TR 20 JOfE 40 A1 60 em R AR A R, BB INA
PUER J5 B AR AR L3 rh Al R RE T 558 5 T HILER AL 0 48 B AT — & IS AL P RS RE ) o TR 1A
G, EDTA 4b XS 5 45 8 1975 L AT R SOCR G 2008 T A MLIR o 2548 I 25 R T H AR Lk vk i 4,
WF5E 1T EDTA, FrBci Mg 3 Fp itk Pe sl 3 75 0 IR PR A B iy 2 . 45 RR W . EDTA Xty i
F BE 7 50 T AT BRI 557

EDTA G302 £ 05 2 KI5k B, JF 58 B SR A 38 vbr, DTG BRI 3 1 — 7 9 KU Y A7
WFERM . ArAR G e, S Al EDTA f it A i Kt FH I ) R 42 ) EDTA 1 98 Ak 18 52 50 45 J 45
LHE R B B AR AL EDTA, A HLIRTE A 98 S AR A 5 vl AR Wy R i, TR B Y B 58 XL B
ANEELRRF e, EDTA F2ARRER)Z LI, HEE 1 RAE 40 om 1387 10 F RS I 20 AH X 458 85 1 o it
WE, U] EDTA 5 R 3Erp TR RE Sy ol . 7658 S RFHS 9 X EDTA Jirt ik AR Fo HAM By, il
] EDTA AR XE w3 1%

4 Zip

LD R (EDTA) FA AL A 3R T BAT By M2 R 96 HEME, H 30.0 mmol kg™ 47 MR AL #1
A0 ) A B2 B K, 3.0 mmol - kg "EDTA AR B YK, 15.0 mmol -kg™ A HLERAL Bl i /)N o ZERE A AL
EDTA 4b PR 48 & T AW h E 4@ Uit 04k, INE T ESJE 10 FEB AR A LI A BEX E 4
JB IS AL ROR R AE RSP T B RE AN . B EDTA 23 7 BAT 4 . BE . BRI, A HLER
Tefe#EAE R . % 1.5 F1 3.0 mmol -kg"'EDTA J5, +3EF W EDTA ik 2L PAE S em L)2, H
S 1 AR X 43 i o

5 5% Xk
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