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Uptake and Accumulation of Maize ~ Vetiver and Physic Nut
for PCDD/Fs-contanminted Soil

Yu-Ming Wu ~ Shan-Mei Chen

Center for General Education, Cheng-Shiu University

Lei Yang

Department of Marine Environment and Engineering, National Sun Yat-sen University

Abstact

A greenhouse pot experiment was conducted to investigate the uptake and accumulation of
PCDD/Fs in maize (Zea mays), vetiver (Vetiveria zizanioides) and physic nut (Jatropha curcas L.) and
the effect of plant root on microorganisms in the rhizosphere soil. The result showed three plants were
able to grow in the high concentration of PCDD/Fs-contaminated soil. PCDD/Fs were detected in the
root and shoot of three plant after test, but roots took up most of the PCDD/Fs compared with shoots.
Due to the differences of plant species, the distribution of PCDD/Fs in the plant tissue was different.
The root of maize and the shoot of vetiver could absorb the highest concentrations. The root
bioconcentration factors (BAF) of PCDD/Fs was calculated and correlated with log K. The log K,
values express the hydrophilic or hydrophobic of pollutants. PCDD/Fs congeners were taken up by the
roots of plant, and the translocation of PCDD/Fs to the shoot was inversely related to congeners
hydrophobicity. The high log K., was a main factor that influence the uptake and translocate of
PCDD/Fs by plants. As the numbers of chlorine of PCDD/Fs increases, log BAF of plants were
lower . In our study, the most effcient plant species for the uptake of PCDD/Fs promoted the growth of

the highest number of total bacteria compared to the unplanted.

Keywords: Dioxin, Furan, Phytoremediation, Bioaccumulation
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i i RLFAM f}ﬂﬂf{%ﬂ”ﬁrw o) AT ARSI TS 53 sy 2 Ay o 2y 1 VT (5)
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T oA @fﬁ (Phytoremedlatlon)ﬂﬁF,jfir'??‘-*'\f’/[Jj =4 Eﬁ‘&j'ﬂs’tﬁiQ(Superfund)%ﬁ"ﬁ%ﬁﬁﬂI )
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Pa(i|1 PCB ~ DDT % DDE ) » &' #[fj % PIRAR IO [E[13,14,15) 5 pI9F » O £ A
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P [ PCDD/Fs PR P~ a3 oS o IR SRR 1R
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b

F 3 AR B G 50 22 50) MBI Skl i O - 5 270k 1 AF - 5 Fakg i
R ZFSURIEPMEH > B 5 BRI 1000 20 WA AT 13 25T 0 g n 12 2
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uli



BURES  FCRS AR - ok %% 3 W RS B R /P ek R I/’EZIu 255

= 123,78 TR W IRy % 0 S R PR < R BRI e
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= RS

(F )= P VS VAR % 6 dram RRGISELT » 200 B0 B TmL VT
B PRI S FY RN SRS RH(L1613CSS 10pD) » F1T 4 mL VIRGRRE - PR 20 7
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Bt (18/82) ~ 0.5g V7 - R AR B ESA © QRS MTIPIE S PR 2R
P/ P PR (75/20/5) ~ ZBLe Vsk/~ fa P 145£(50/50) brc“‘;eﬁ Sml ¥k > PEIkZH - (3)
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ShHL . ﬁg P BSOS ST 5 3250 - 1195 % 887 pe
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fégﬁﬁﬁfﬂf?iﬂ {92 FENEPI(p < 0.05) Ht’,i?ﬁ, R SR Y 3 I?P[ iiftl, S ISR,
e of sy (1 2 AR P B e T RS 0 ok B BRI SR
TS 9.84 ~ 22.85 % 8.97 pg I-TEQ/g » #% Duncan's Multlple Range Test &5 75 F1(n=2) & > if,
PSRV PR 5 P9 PR I(p<0.05) » AUEE 2 iy 0 2R ORISR
fr el o Hl&?ﬁ' 2 AfNE o = %@?UT[¢?Z[§ AV 155, ‘rE\LE ;5{*145}?2{ IN/0 R =L/ TR Ny N i‘ﬁ«
5B IR PCDD/Fs Ul 11 ARG = > [ UF) DRI PCDD/Fs BE =19 1
(ERL » AR AP e K o B TR sy B 95 = 55 Ficko et al [19]1) %7815
KFiRE (SRl + )1 PCB EJ?F?IZI L. > PCB 2% Hlﬁ?}ﬁaf}ﬂp JTEL?Z[ DR 'Sfﬁ#,fﬁj Cucrubita pepo
PIF I g 2V =2 PCB @ﬁ%ﬁfﬁﬂﬁ:% & §{Hi(hyper-accumulation)[14,15] » £ T
fl INRAPI S ) (S GoPap s il e | P [FIV R P o 9t o - AR RSP B R A
i IEJE' |=F [/ 55 fiel (758} (octanol-water partition coefficient, Koy ) Jeijts > pIiktE Jﬁ}f}*’]j/ Kow
fifi gL o~ 45T 1072107 R i) log Kow 317 < log Kow R E (B 1™ £ 707 B
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I A Tog Ko IS 1= 572 » S | JBUFOB RIS o K Bl > ST ey
»ﬁg?ﬂ{ FLAs (= [f{ﬂgu%%’;@ﬁ[i T E}Jplﬁf ]E‘{ﬁ‘ﬁ“ g I—?Z pﬁﬁﬁj[ LA AR & 4 d ]
FoymuRegal] Sl 7 - 8 {8y PCDD/Fs £ > £l log Ko, i+ 8 I') > ﬁtﬁ%ﬁ HEE ]%TP"J“
[14,16,19115 541 log Koy fii ©

#< 1 [t ] [fil PCDD/Fs fi9 log Ko fifit*4t » 222 iﬁ%%“'wﬁﬁ@@iﬁfmﬂfﬂé PuRdAi
(bioaccumulation factors; BAF) Ff ET At {0 - T‘iﬁfﬁ I 4 P fd A 57 1 & B [PCDD/Fs]root /
[PCDD/Fs]soil > = %Mﬂﬁfﬁ [{BAF fifi /7 4+ 0.1031 - 0.2012 [ fif] % Tf«LIfF [{BAF fifi /7 4% 0.0362 - 0.0589
L > AT BAF fifl /i 57 0.0220 - 0.0597 V[ = wff@ﬁ PCDD/Fs [FilVfi4*1 BAF ffi" f‘dﬁﬁgj
FEEL P 2 FERER o {1 log Koy ™47 8 iV OCDF ~ HpCDD * OCDD fiY BAF fifi » 7 = [y
1T BAF (fifl (PR (519 » log Ko 175 6 % 7119 TCDF ~ PeCDF  TCDD * PeCDD i BAF ff
El[JfQ_ri Fl{”HlﬂI{F [y 7[:’11‘4“1_ # '] PCDD/Fs [ﬁ]i’}ﬂ%’ﬂf‘ﬁ”]ﬂl log K, =® log BAF fﬁﬁ[%ﬁ[‘ﬁiﬁ

7 AR 3R o ‘“”wu?wf IR » =5 K S ABSTFOR ) KD -0.855 % -0.944
= p<0.001 iy FLEEF iifﬁ SRS -0.736 > 3 2B 1% (p < 0.05 ) » AN B ™ 7 F2pY log Kow
P ORISR 1 L SFIEGHIPS » (BYARSIETIEE PCDDIFs FRAsgs (i - 42 By
SE[T PRI B 5 KR [16] ©
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pg I-TEQ/g
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a
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b
1000 . i
0 .|
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ﬁ%‘[[ 2 = £ (maize) iifﬁ By3- (vetiver) B AT (physic nut)ElfJTf«Lﬁ“,B(root) KBy fjﬁﬂ(shoot) S e
PR 1R 3 A
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LB T PO 4 B E PORRE » TR A4 AR K SRR
P M 5 SRR )T+ D4R FERA K~ S0 A B R 0
ﬁ@m@ﬂﬁ%%@ﬁ%jﬁ*§iﬁﬁﬁw<mm R AR i o o BRI 1™
BUR » R P - )= ARG T 5 AT ) 3 (ST (350
CFU/g ) - %f&%k( 8.3x10° CFU/g )‘;yﬁfh@ﬁﬁ( 1.9x10°CFU/g ) » #%Duncan's Multiple Range TestifZf
SIRTO=3) e 5 oF ST B 0 RS SRR (p < 0.05) » BB R I
(e

TR ST ASTIOb Y B ER T A ORI A SRR TP s - # BT o
W VIS Y (o2 PO B R ISR 00 IR Pt R0 93f » pLese
4 ﬁiw[&@? IRLETSRAPROTe » ST BREORARo S PI A2 L (bioavailability) - 555 ¥2py
(505 (53 9 = QIR RE AT T 1 7 B 1200 - SRR U 4) 7 R P sl R Ry
S FREIERS » P ERRE SRR I10,21] - 5??{Chekol etal.[10]:%~ #5E3IPCB}=
ek 1 P B BRAC ORI o PR R P IORA - 19 Y228 KA
e HRE BT RS o - fgt ’ﬁi’*‘;’ﬁ BLSERY e i e -

Fol IR B [P log Ko (15 = F (maize) ~ 5 475" (vetiver) M 8 (physic nubi o1
PR =7 (bioaccumulation factors; BAF)

BAF 0t
Congeners log Kow Maize Vetiver Physic nut

TCDF 6.2 0.1647 0.0570 0.0589

PeCDF 6.4 0.1437 0.0469 0.0477

HxCDF 7.0 0.1651 0.0508 0.0484

HpCDF 7.9 0.1363 0.0468 0.0368

OCDF 8.8 0.1031 0.0397 0.0220

TCDD 6.4 0.1927 0.0623 0.0585

PeCDD 6.6 0.2012 0.0589 0.0597

HxCDD 7.3 0.1310 0.0362 0.0319

HpCDD 8.0 0.1176 0.0373 0.0282

OCDD 8.2 0.1218 0.0426 0.0275
Total PCDD/Fs

(base on I-TEQ calculated) 0.1257 0.0426 0.0316
Total PCDD/Fs

(base on pg/g calculated) 0.1141 0.0413 0.0255

BAFgot = [PCDD/Fs]root / [PCDD/Fs]soil
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Q%‘B = K (maize) - if[ Y3 (vetiver) & i i (physic nut) Tfiﬁﬂ PRI RS (bioaccumulation
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