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WE. [ 88 ] KX AR Vetiveria zizanioides 3T 345 KRG IR A, [ FE ) RBBERKEREMEIGF
%, FTRARES KRB R RE (1.0, 5.00 100, 15.0mg L") #F3E 4Bk AL rhdd e, [ 2R ] AR5
BT, RARRINE SR EREIG I, FARE L fodl A EA R ES R I FE M (P<0.05), EH 5 REF R XM,
Z )G Bk T A MR RZEK, RRIESERFREBEBIK (P<0.05). 5AMAAREAL, FAREAME
KA AL ZI%ERT 14.80~19.78 d, FHRFRREFH T 22.52%~55.57%. BRI R KKIELRERES
HAREHEMSZBMEREF AL (P<0.01), SHstLhEALEREE (P>005), H5EFEHAEIMBHE EH X
(P<0.01), [&it ] AP AL TR GARKI LS G Mk e LR, FARZETAEHNINFE G T ARG L0 L 8HM
A2k 44531
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Remediation potential of Vetiveria zizanioides on the water
polluted with prometryn

SHI Aoao'?, ZHENG Yi'®, ZHANG Kun*, DENG Zhihua®’, JIAO Cimei?, SUN Shixian'?

( 1. National Plateau Wetland Research Center, Southwest Forestry University, Kunming 650224, Yunnan, China;
2. College of Wetland, Southwest Forestry University, Kunming 650224, Yunnan, China; 3. College of Rural
Revitalization Education, Yunnan Open University, Kunming 650223, Yunnan, China; 4. College of Plant Protection,
Yunnan Agricultural University, Kunming 650221, Yunnan, China; 5. College of Ecology and Environment, Southwest
Forestry University, Kunming 650224, Yunnan, China)

Abstract: [Objective] This study is aimed to explore the remediation potential of Vetiveria zizanioides on
prometryn polluted water. [Method] The characteristics of absorption and removal of prometryn by V.
zizanioides with different initial concentrations (1.0, 5.0, 10.0, 15.0 mg:L ")were studied by hydroponic
simulation experiment in greenhouse. [Result] With the same cultivation time, the increase of initial prometryn
concentration brought about a significant increase of prometryn concentration (P<<0.05) in the shoots and roots
of V. zizanioides, which reached the maximum on the 5th day, and then demonstrated a fluctuating decline. The
extension of cultivation time led to a significant decrease in prometryn concentration in water (P<<0.05).

Compared with the control without V. zizanioides, the degradation half-life of prometryn in the treatment group
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with V. zizanioides was shortened by 14.80—19.78 days, and the removal rate was increased by 22.52%—
55.57%. The concentration of prometryn in water had a significant negative correlation with the transfer
coefficient of V. zizanioides (P<<0.01), no significant correlation with relative removal rate (P> 0.05), but a
significant positive correlation with the cultivation time (P<<0.01). [Conclusion] The planting of V. zizanioides
can promote the degradation rate and removal rate of prometryn, therefore, V. zizanioides can be used as a
pioneer plant in the remediation of prometryn polluted water. [Ch, 2 fig. 4 tab. 31 ref.]

Key words: Vetiveria zizanioides; prometryn; absorption and removal; rhizosphere effect; phytoremediation
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1.2 EI&igit
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131 RARIFA R RAEMNZE RG22 REKEE, AR OEEHE . R GC-MS(Thermo
Fishsher, ZE[E) Ml K AR Fh R B f v B2 o K454 R . TG-5MS 354 (30 m»0.25 mmx0.25 pm),
PERE TR 250 °C, B TAEHRIEE 250 °C, B TIRIRJE 250 ¢, THEFEF N : WILHIEIE 40 C, 5
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55 38 55 6 1] AR B REX RS R IR i i 1247

(mg-L7"), k RFEMEEAEE, « Hii2h M REL (d).
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22 IESEFREARSBALPHNNSSHAE
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Figure I  Prometryn concentration of water (A), roots (B), shoots (C) of V. zizanioides under different treatments
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29.43%, 3%3E 15 d WL 5 d 3 BIFRAR T 55.09% . 70.00% . 58.07%. 54.30%. *fAS[E]3E IR T B9 HhEE
VR UE T R S 2R PN T e A TG, R IR I N I a3 K S D R U T R VR B IE A
XK, BERBER: SR A GE W, 5. 10, 15 d LA B RE N . p5=2.37+0.84 x . 1,,=0.97+0.59x .
115=0.70+0.38x , HRE R K 0.816. 0.954 F10.941, Uil BaZE B FEm AN, FARF NS5 R
TR

HE 1 AT AHIRBEFRI T, AR R AL R A B+ N ) 1 o s Vi FE S I A . AR LE T, 35
FESAR Ts, Ty, Tys TAREELRE R BIFEAL T 30.95% . 70.24% . 71.43%, RiFF 10 d B350 T
54.46% . 66.96% . 70.54%, 153% 15 d B3I T 32.06% . 87.02% . 87.79%. AH R4 4A o it e Ji Ak 2
T, FRFEES R SR R K 2P . T, Ts AP, FARTE RO 15455 d i
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Table 1 Transfer coefficient of V. zizanioides under different treatments

t/d T Ts Tio Tis

5 0.84+0.02 Ab 0.58+0.08 Bb 0.25+0.04 Cab 0.24+0.02 Cab
10 1.12+0.14 Aab 0.54+0.04 Bb 0.37+0.06 Ba 0.33+0.06 Ba
15 1.31+0.14 Aa 0.89+0.06 Ba 0.17+0.01 Cb 0.16+0.01 Cb

U KEFRFTR AR I 225 B2 P<0.05); /NG FRFFRA R IR T 255 82 (P<0.05)
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Figure 2 Relationship between prometryn concentration and cultivation time under different treatments
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Table 2 Degradation rate and half-life of prometryn in water under

different treatments

' ‘ T4l N4l
PR — —
(el WERET CEROW  WeRER kN
d?! d d! d
1.0 0.07b 9.61c 0.02a 29.39b
5.0 0.05¢ 13.82a 0.02 a 3334 a
10.0 0.06 bc 10.88 b 0.02a 29.89 b
15.0 0.09 a 742d 0.03 a 2223 ¢

L. IR/ ING 70 3702 535 (P<0.05)
&3 AEAETKEIERERE

Table 3 Prometryn removal rate in water under different treatments

yg PR LRI
(mg-L7) T4 NG AR B
1.0 23284226 ¢g 15.7244.63¢ 3.90+1.41d
5.0 19.93+0.36 g 16.88+0.62¢c  3.05+0.08 d
> 10.0 22.05¢1.63 g 17.11£3.10c  4.94+1.58d
15.0 40.38+2.95e 19.57£1.64 ¢ 20.82+4.59 ¢
1.0 56.44+4.68 ¢ 21.68+4.10 ¢ 40.72+8.53 b
5.0 39.64+0.23 e 21.11£3.12 ¢ 22.76+0.38 ¢
10 10.0 45.90+1.37 de 21.77£1.46 ¢ 28.80+1.98 be
15.0 57.56t1.14¢c  29.80+3.22b 37.99+2.31b
1.0 85.88+6.58a 30.30+1.03b 55.57+5.66 a
5.0 52.27+4.06 cd 29.75+2.87b 22.52+4.48 ¢
. 10.0 60.25+1.34 bc 29.16+0.15b 31.09+1.20 be
15.0 68.82+5.27b  39.55+£0.99 a 29.27+5.65 be

YW1 RN R R 22 5 13 5 (P<0.05)
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Table 4 Correlation between initial concentration and the concentration of prometryn in V. zizanioides and relative removal rate

=] WA RREE  BEEREE MRS RBRE HEBREC KIETEEERE RS RESRSH
IR A i 1
KhFRAT ] 0.000 1
iEROPN 4 -0.033 0.662** 1
R R —0.844%%* 0.163 0.328 1
KA o i 0.852%* -0.396* —0.349* —0.798** 1
Zamt i 41 0.659%* —0.564%* —0.441%% —0.610%* 0.875%* 1
HRAR 414 0.850%* -0.298 —0.286 —0.803** 0.916%* 0.793%* 1

YL *Fm A AHSE(P<<0.05), **FRmilk b EHI(P<0.01)
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