2013,32(12):2369-2376 xR A K B R FE F R 2013412 A

Journal of Agro-Environment Science

ZEIREEMN HIEE/ T REARME §i520
AIRMmW RIEE

5 ML, F T vhmaE, g E, 0w

(LEER RIS TR, JARE RAUK LS F S R Pa SAMB R AR, M 510632; 248 j B ToRA3R
REIRA B, Tl SRAE X {5 el 5 A S B A O A EE R 202, 1IN 5100065 3. BERT R=pfbaz &, )7 510632)

o OERME NS, WY T AR O -3 Zn/HIRBRTE (BDE-209 ) 75 Y4 4 A R i S A RUR . 45 R R, 458
IREEF YRR BDE-209 ¥ BEHG AT Fhes AR vk BE Zn/BDE-209 524575 Y B i AL ik TR Ak AE S s 7E 7 — BDE-209 FIE 45
RGO N G TS P vk B T TR B (MDA ) B it B, Al B 0T 3 i B A AR b AL il (SOD )T P 1 5t TR [ a3 i)
Ho B A3 XF Zn FI BDE-209 (AR SRR T4 3B 53, BEAE BDE-209 ik FEHE K, W X) Zn Fl BDE-209 FLZR 4k T}, IR E Zn/
BDE-209 & G5 Jxt R B2 Zn F1 BDE-209 BIG fEHE 1 AE T #0205 Zn (18 28 REGE IR 7.78 AR RN S 515 g4
T3 BDE-209 ZERAE A 60.73% , ANl R ARPR 2 BRA> AR PR L B8 > ToM ) LR %

SKEEIR T IRIRTE B SOV s MBS s TSR e R

HESEE X171.5  TEEREEE:A XEHS:1672-2043(2013)12-2369-08  doi:10.11654/jaes.2013.12.009

Physiological Responses and Phytoremediation Effects of Pennisetum americanum on Zn/BDE -209
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Abstract ; Phytoremediation is an environment—friendly and cost—effective technology to reduce contaminants in the environment. A pot ex—

periment was conducted in a greenhouse to investigate the physiological responses and the phytoremediation effects of Pennisetum ameri—
canum on Zn and BDE-209 combined pollutants in soils. Biomass of P. americanum escalated with single BDE-209, and also Zn/BDE-209
co—presence at low and moderate concentrations. Under BDE-209 alone and Zn/BDE-209 in combination, increasing their concentrations
increased MDA contents, but decreased soluble protein contents and SOD activities. Concentrations of BDE-209 and Zn were significantly
higher in roots than in shoots. Accumulation of Zn and BDE-209 by plant was enhanced by increased BDE-209 levels. Low and moderate
Zn/BDE-209 co-contamination promoted accumulation and translocation of Zn and BDE-209 in plant, especially for Zn, the bioaccumula—
tion factor of which increased to 7.78 in the underground parts of plant. The maximum removal efficiency of BDE-209 by P. americanum
was 60.73% in co—contaminated soils, with higher in the rhizosphere than nonrhizosphere.
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Table 1 Concentrations of BDE-209 and Zn used in different
treatments(mg-kg™)

Ab3 BDE-209 Zn¥SfNEE|| 403 BDE-209 Zn #¥fil
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B0Zn1 0 100 B2Zn1 10 100
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B1Zn2 5 300 B3Zn2 25 300
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Figure 1 Biomass(DW ) of P. americanum in different treatments
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Figure 2 Effects of different treatments on contents of MDA and soluble proteins in P. americanum
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Figure 3 Effects of different treatments on SOD and CAT activities of P. americanum
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Figure 4 Concentrations of Zn in roots and shoots of P. americanum
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Figure 5 Bioaccumulation factor of P. americanum for Zn
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Figure 6 Concentrations of BDE-209 in roots and shoots of P. americanum



B {2 5 ARSI SR R DA S 5 e 0 B 1 2375

BDE-209 V54« 25f8l, 4+ 4%+ BDE-209 ¥k & — i
(W B1), i +-3vh Zn MR BEHE R, R R AL FREAR B
ZBRRIFHZ FEAIG,  MIARPR LBRZAE B1 B2 AbBE
P K G TR, 78 B3 AbFR T T %, H
1 B1Zn1 4b B2 bR R A KA 60.73% ,B3Zn2 4b
HA /MY 17.39% X248 + 34 BDE-209 Zn
WA —EREE _ERH T P americanum %} BDE-209
() 2285

H 5 2250 BT g Sn i, - HErR BDE-209 ¢ X
FRER . AEARBR RN TCAE A LB R A W 3 . (P<
0.001), 3 Zn WX Y LB F BA N B E %
i (P<0.001 ), (HXTAR B AEAR R 22 bR R 3 5
(P<0.05),BDE209 ¥ Ji xZn ¥ & ) 28 BAF T X AR B
FTCAR ) 22 R34 B35 52 (P<0.05 ), X AEAR PR 25
FRFETC & (P>0.05) .

2= Pk, P americanum %} 113 BDE-209 f{ 2=
BRACR AT IR PR BR AT 1K 60.73% , ARk Zn/
BDE-209 & &¥5 YL ] LIIE5E K BRACR , 8 e s
59 R BRACR, AR Zn 75— FEE Bl {2 iF P
americanum Xf +3EH BDE-209 f9£k5%, TP E4
J& R LTS G 0 A8 ELAE PO P 2 v B P
A3 55 (i pH 358 5 55 )™, Zn FiI BDE-209
B S I AT 52 M R P AR B TR 58, 17T v R B 1Y) Zn A
BDE-209 nJ & X 5t L6 4Rp 5k 19 1ol 2E W E V& A7 7 AR
I, 3f H BDE-209 i v] fig S ikl Zn X 604 90 1 7
NI i A s G Ve . AR R

A i) - ERREE HR RO 4 , LA TR Ak
EW, IR X e TG, T AR PR e
BDE-209 (1) 2B 2= SR GEAF P W ORS8RI 2B 4
fRAERAE, ARARPR L R Y 3 BDE-209 f925
B ) B B R MR AR T L 3% 2 B BER] T 4%
AEFREAE T LBRECR AR R 25 B> R AR PR 25 R o>
T2 bR

3 #ig

(1)E— BDE-209 54 544 F , P. americanum/?)
AYratbtiE BDE-209 W3S KiiF s A0 T
S Zn WA A K, (R EE Zn/BDE-209 &
A Yk AR KA B B A A

(2)#— BDE-209 {54« &£ , ki % BDE-209
WG, M) A2 B8 B B WG 0 L P ameri—
canum YR MDA i FFF, nlEVEER A 5 3 .SOD
TR R, I CAT JGPEN 25 E TG TR
AT YA R B MDA it b THAh , Hofh 34 3
TR, BAR Zn/BDE-209 & A4 15 Y45 — BDE-
209 J5 XA K

()RS YL, P. americanum H R 3%} Zn
1 BDE-209 [WF S8 I K THb F#6; H— BDE-
209 15 Y 45E T Bl BDE-209 V&K, P. ameri—
canum % 1+3%Erh Zn F1 BDE-209 fH 251 F I}, H4
X} BDE-209 (%% ia G )y I S 0T B tads s S AaT5 4
KA T ARH R EE Zn/BDE-209 & A5 YL il {2 HEAE Y

*2 AE4LETLES BDE-209 % EEMEBRER

Table 2 Residual contents and removal rates of BDE-209 in soils under different treatments
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