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Phytoremediation of Chlorpyrifos in Aquatic Environment by Three Emergent Macrophytes
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Abstract: Based on a solution culture experiment, the degradation rate to chlorpyrifos was investigated by emergent macrophytes in sterile
condition and nature condition, respectively. The results showed that the amount of chlorpyrifos in culture solution planted with emergent
macrophytes decreased significantly in comparison with unplanted culture solution(control ), and the removal rate of chlorpyrifos by plants in
nature condition was greater than in sterile condition(P<0.05). The contribution of Iris pseudacorus Linn., Scirpus tabernaemontani Gmel.
and Acorus calamus Linn. to chlorpyrifos degradation was 67.70%, 62.37% and 65.29%, respectively. And the corresponding microbe were
13.56%, 17.92% and 13.79%, respectively. Therefore, emergent macrophytes seemed to play a dominant role in reduction of the Chlorpyrifos

content in aquatic environment. The biomass increment of plants in sterile condition was less than in nature condition, which indicated en—

hancement of rhizosphere microbe to plant growth.

Keywords: phytoremediation; emergent macrophytes; microorganism; chlorpyrifos

FESCIR— b IE VA HUBRBR TS A R, T2
FF AR AT B A BIIA™, o AR KA
YRR AR, AR 5 mg- L7 AT AT 52 4 i
ARALER R EAEY, SCRINX LG TR oK A ¥ 5% B 2t
177 AW, R WS 2 282 ng - LP, FEMIER
KA RN 0.39 pg- L R9HRIEY, gk
PREYEROR H AT S 21K EREE A8 ,
TN 25.6 d7 MK T5 Yeth 5 5 LR TE K A A )
PR SRR 4SS, BT i B N ARG - REAE
PR R 5 B LT R R B I E AL

e B 3 :2009-07-17

EEWA A m ARG B 1R B (2006B03)

EEEI: FRF1973—), B MR O A 8 B R, =8
AR RE YA PG SE . E-mail : qinghaiw@sina.com

YR BRI AT 5 IA BT,
SRR I AR B IR I AL AL AL A )
RS T SE R BT B, T DU ORI
Ry ST SN AWSE VIR L REE T S |
VIR Y AR 16 S PR B H S R, 3 T
HTER AR  FTE AR R, Martin JA 7K (40 1 3%
A YR I R IR 2R YRR AR B R, 522 A
t, IR RE BB AT S0, A E U,
THRpAIE R B RS, 25 YRR R LY
R 1 7 P 2 LU B — [ B AT B, S I K A
Y R AE M A R K AT PR B 3 78 P TS A £
FLASSC LUK B IR0 0 Bl WEST 1 I B AN A I 2%
7T KEFR JKEMET 3 M KAE Y x5 5T
R i S, SEA AR A M R R LS B A H A



770 FHHES 3 FBUK MR APk P2 TE M st BRI b7

2010 %4 H

Ve RIS MR 1 T
RS

1.1 #F8

B2 : 480 g- L7 FESEMRL (R E P IRER AR
AT ) FEFCMAREAE G (RO RS AR R BT iE
A .

PEIAE Y - 7K A= B B (Iris pseudacorus Linn. ), 7K
& (Scirpus tabernaemontani Gmel.) F1 B 3 (Acorus
calamus Linn. ), 5% B A T3S K HF—BL A K
RAFIOMIRR, Pedt S TE B AR T HER 2 RIE Rl
KEE TR
1.2 REE T

B LIS A A MRS AE B 2B (25 cmx20 cm)
HIESE, NN S LA 2 [RIF SR E R MR B
B BEFR R R A Y B IR — 2, $28 130 g0 BN
FRE ARKBERTH RO (BERER 1.5~2.0 cm),
JREEZ19 10 em, 3K T 2007 £F 6 H #4750 A
Sk 20d,

AT 4 M0

(1)z SRR AR, B R B T sE I
VELER I A o B LB AL SR W A W e 781 ) o

(2) TCHEHM X B ORI , BE R H A I B
FEME R 5 mg L' CERLSY, TRD, HMAZER
HER, WEN 10 mg L7 RAE7E IR IR 45 SR Af 2
ANEFE AL IR AR EE SRR A DTk ) o

() ATIBHAL B FIAEY , 352 P S IR A0,
WEH 5mg-L7,

(4)MBE AL I FIFE A , FEFRR P ESINEEAE I, Tk
BEH 5 mg L JFMAZREER, IREH 10 mg-L7,

BT 3 WEE, &M —2. TEARSK

T AR (TG ERM) , & B iR FR 2 24 K
TR EARNIARELR , LI FEZE BRI /K S FO T RESRLAY
F5r o ERIALPEA 1.5.10,15 F1 20 d RAEKFEM
EREFFR T RS8R, KR AR ST B HR
Y 28 A A2 T2 2 B R R S5 T s 7E SR 20 d Y
ERNEFE P 2R AR (B ),
1.3 RS

FH SAS VO.1 #4724 HrFidE et e, &
KR K Ak 3E 8 £,,=0.693/K ,

2 RIS

2.1 BB IRPEMR R TTER

RIGHEAT 20 d J&, A A0REFFEME AR Ib T
BLAnPE 1, 5% B vk S AR R R C R, AT — 2%
AN TR LA (R 1)

TCFE Y ot FR AL B 5 1 1) R BE I A ok P A
IR BN, A A BEEE SR B (R IR A K
FEFRIR P REFEMEE 20 d A EBRER, BEMAHA R
E R T IHYHAN X B (P<0.05) , FoHp , TERMII XS
TRE KB 31%, T4 AEYIAL FREH (9 2 bR R34
i T7%. HAHYI AP 2 BR R = T IR b3
THEEREE(P.05), ERBERIMAIME T
i BEACAE TORR 25 T B AR S A A
FEYIAFAE AR T B AR e e da , SO G
FEYIHREXT BRI 1/5~1/3, O] WLAES Andd A o] fin i
TUME R, A5 HAE B P A R B[

TEARI LT, AR R GEXT B AL 5 i 2
REB(K) 245 MEME R (B RK R S B RTE Y
WVE R ) R A R 36 B D, IR (M Bk K oA
Y0 T Ak B IO 0 T o R ALk R ) o e R H B
ZZE, WMAYMTIER K YA I A BE S R

x1 BLESRE—RHHFEFERE 20d HEBRR

Table 1 Parameters of chlorpyrifos removal kinetics in different treatment

H4 Plant 47 Treatment ﬁiﬁﬂ%ﬁ%ﬁ#ﬂ@—%&@ﬁﬁ%ﬁﬁ #ﬁﬂ;ﬁ 520 d BprE
The kinetic equation of chlorpyrifos removal Half-life/d Removal percentage at 20" day /%

ToAEY) BT y=5.022e98%(r=0.991 3) 36.86 30.87+1.28 e*
KESE W y=5.184 1e°%%(;=0.988 3) 7.99 83.98+0.48 b
AINE y=5.094 1e9%(r=0,996 1) 6.91 87.1120.60 a
K W y=5.176 4 *(r=0,985 0) 8.85 80.94+0.73 ¢
AN y=5.242 2e%54(r=0,994 9) 7.26 84.68+0.39 b

EY " ¥=5.123 57 %(r=0.992 3) 8.94 77.17£1.96 d
AN ¥=5.056 8e°®%(r=0.992 1) 7.71 84.44:0.96 b

IE o FFIH R FERoR AR KT RS R AR E (P>0.05),

The same letters within one column mean no significant difference by Duncan’s new multiple range test ( P>0.05).
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Figure 1 The concentration of chlorpyrifos in hydroponic system
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Figure 2 The increment of plant biomass in different treatment
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