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Rhizosphere Remediation of Phenanthrene—contaminated Sediment by Kandelia candel(L.) Druce

FANG Yu, YAN Chong-ling", DU Jing—na, YU Jun-yi

(Laboratory of Pollution Ecology, School of Life Sciences, Xiamen University, Xiamen 3610035, China)

Abstract : Rhizosphere —remediation of phenanthrene(PHE)—contamjnated sediment with Kandelia candel (L.) Druce was investigated in

soil—culture medium. The results showed that the growth of Kandelia candel was inhibited by PHE in a dose—dependent way at 5, 10, 20 or
40 mg-kg™ of the studied PHE concentrations. On the other hand, Kandelia candel significantly promoted the degradation of PHE in sedi—

ment. After 4 months, 69%~82% and 59%~66.9% of the spiked PHE disappeared from the rhizospheric and the non-rhizospheric sediments,

respectively. The residual concentration of PHE in the rhizosphere was lower than that in the non—-rhizosphere at the same treatment concen—
tration. Planting Kandelia candel enhanced the number of PHE—degrading bacteria and the activities of polyphenol oxidase and dehydroge—
nase, thus it improved the degradation rate of PHE. Taken together, our results suggested that planting Kandelia candel could strengthen the
remediation of PHE-contaminated sediment.
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N Z 3T AN R G o BRIl Kandelia candel
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1 #REFZE

L1 a4+
1.1.1 iR

BERVTEIRE S T 2008 4F 4 AR BEEE L
LA EAMMKXEREL (5~20 cm), K
FERTIRYE TR ER TRE, T 1 AN
HATIRR . HIAH AT . pH6.52, FHEFacHi
(CEC)4 1623 me-100 ¢, BHLER S E N 24.4 g-kg?,
KAy B R 43.68% . VIR ARK HFE,
1.1.2 Y

FRAR AR T 2008 4F 4 AR BEEA LEILA
T T B LIRS R/ N—B AR TE JT5R Y
Jd
113 5 51

JE (Phenanthrene ) 4 F>97% , 3& [ Sigma /A & 7=
i, JESA 3 AR, 4R 178.23 gomol ™, -
KA BLR B (Ig Ko ) g 446, A F ke AECHE N ER
B R ko, I TR, Agilent-1200 =A0K
AR, HC ® C18(5 pm,4.6x250 mm, Agilent, US-
A) AREIER:
1.2 RHigt

RIGILBE 5 MbHE, 403 3 NER, BTk

FEM IRV BB 0.5.10.20.40 mg kg™, SRR
VAR TR OFE , AR BT R Y v , A5 N
S LRE (1 d) , BHAEASTAKTTRY S, 785
RAT CE 1 RESEARL/IMES , A0S 5 kg VT
Y, A /IME I B SRoK K T S TR 2
cm, B 5 BEBKARIRENEE A M, FIEH B A A RIFE
AbFRY BEAH R A BRIRIR . ZE AR IR,
2 Ik BkK, ANFEZERBRBIK S . = g
AN HJERFE T RPFERKAR TR S AE DT
YRE 3 em UF AL 3 S FEHLEE, PIER FRUT
W, PRI TR RS S A AR X B 3 5B
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1.3 H&RaHT
1.3.1 MEYAEYEMIE

FEPIROAR ZEFNTZE 65 CIERA P+, B HE
TE, KFERMBREA 0.0001 g,
1.3.2 YIRRYh SERE AR v B A 2

UUFR 4 3E B A 0 B0 R A Tian S5 ¥ Al
%O%M%&i%?%%éﬂﬁﬁ(mgi“) : (NH,)»S80,(1 000),
K,HPO, (800),KH,P0O, (200),MgSO, (1000),CaCl,
H,0(100),FeCl; -6H,0(5), (NH,)Mo,0,-4H,0 (1) )
K 15 g Bifig o FREX 10 g YIBMHE S, i ZE 90 mL JCpd
7K, 7E 105 r-min™ fY3EIR 25 CTHRE% 2 h, #HE
30 min 5,80 1 mL _FIEWEE 10 AR BRER BRI
B 1A bR 0.5 mL &G IER N EIVEW, 5 1~
AEEER , TOHLRE IR ERE B FE A M R 0.5.10.20
mg-kg™ 140 mg kg™, FENEIFE ARG, B 0.1 mL #fkE
FIUTRIRE SR AR TN SR TCHLE SR R, AR5
KRR E T 25 CHEFRAFA T, SRS HESE 3 JA, a7
M_E PR, THE B 5 T - P B =R T3y
b 1 U e ol S
1.3.3 YUY 6D 2

TR 2 AL ERE MR (3R S
BT BHATIEM, FREC10 g T UIRYH R F
100 mL SEFEHE A, N 194828 =W 10 mL, 150 r-
min” ¥8%; 1 min, 7F 30 CIEFEFE T MREAEFE 2 h, BL
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/5N 4 mL pH4.5 BFPBERR -BEBR 22 vk, £ 35
mL ZBEY 2 min, ZEB 30 min J§ T 430 nm 4b
BT LI RE

58 SR T P SR P Sl B ORI 1k ) T vk
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RIEMARRAEERE A 0wk E = TIRS
TIERRE, HIEERS ST MAE, B
FE, 7E 37 CHFAEPREFR 24h ZJ5, A 10 mL H
B, 5 5L, IR% 1 min, FTFHREE , FH A AR R 3H
T} 38 F 100 mL 2, I BE i R
LR ER D, BMAFEEERELY
LLEIH R A AL, DRV H R R, E A 2 100 mL, FHH
eS0T R, 485 nm AbHEFT LI RE
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|, TERE P PR GEAR AR EL 1 ho BT 22 B
Z 33 3HA 10 g JosK NaS0, By i g% 250 mL %
B, P EAY LA R EE I 1K,
B I8 fE ZEBOR AT P AR ARG
W IBEVER AT 185 52 B A 91, 78 60 TR A
WEREIR R IR B 5 mI, WA B -
SALBENHE, L& P - 1E 2 £ (1:1, VIV )IRAY
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FIFE T ENE . B RFH, DU & P IER
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1.4 HIRAE 5o
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BRI TES BEET R SIER AT 2 A
25 T-Hk .
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e X R AR ZER A 2 (T )P
AW ERW (R 1), FEE I BV B H I, B AE
VY B E W (P<0.05), 5 mg kg™ AbEEH, BKAh
WMYAEYES KIS RRY TR EEZS AR ZEMet
B A & o 0 R TETs B UL AR Y 95.1% .94.2% Fil
88.9% ; 4AEMI MK FEIEF 40 mg-kg™ BF, KA ZEFN
A P B/, (U TET5 Ui 24.4% ,44.3%
M 11.1%, MUA_EEAE ST AT 20, SERME & T Bk
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Table 1 Effect of PHE on biomass of Kandelia candel
(dry weight*plant™)

JEHR B /mg - kg™ /g E g
0 0.41£0.01a 30.2740.75a 0.18+0.02a
5 0.39+0.01a 28.52+0.91a 0.16+0.02a
10 0.29:0.02b 24.67+0.80b 0.10£0.01b
20 0.17+0.01c 17.53£0.87¢ 0.05+0.01c¢
40 0.10+0.02d 13.40+0.60d 0.02+0.01d

T AFIAR R PR A RS Yk WA 2 7 B % (P<0.05),

2.2 FAERAE R AR IR B E R
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Figure 1 Residual concentration of phenanthrene

in different treatments
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TIAEARBRUTRR A F IR 22 B 353 31 R 66.9% .63.6%
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BARFIEIRERE o

V2R O AU Y A TERE A (2 i 13
ZIF5 IR R : Liste ¥ 9 R HETR R 1B
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AIEE B R AR, T AEAR PRI AR AR E] 40%™; T SR %
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SR FETHT T 205N ZAR TR, 25 R R
BRI 13 rh , IR O5IR  REAf 2R B e IR
A FPAEAE ) O BR ) 14 - 4820, AR5 3% BH bR RK A
AT DA AR DURR A AR R REARE , U B 2R A K
HMER BT YL DT A U o X 7T BB R AR Fr
P S S A AR B LA WA R ) . SR S B R
FRHE BhX 5 Yedly = A e IR Y | R RS — R BNE
3, AmAEs R IEEY B E PR EEEE.
23 FETLMBYhIEEEERE

AN R HE AL BV BE X AR B AN EAR BRUTAR 4 o JE R
FEREBENZN—B(E 2), & T-K3sHr, Bk
FEACEET AR BRUTER Y b R A DA 45 B B S T IRAR
BRUTER) (P<0.05), Corgié B4 218 H FEMRPREIL A X
WA AR B E R LY, RIS R UMK
FFHERE AR A9 AR 5 B0, 5T HL IR R AT e R AR AR
FRBEHICH (0 B 24 W o R 8 TR B0 22 31 O e ok it DA R A
KB, 40, I 2 B4, SEME Ab 3 B R T U
YWhAERERE N RE, (R REE TR IR B A,
TR 3EREAR TR B WD o 5 mg-kg™ 1 40
mg-kg™ AbFH T AR BRUTERY) H 3E R B SR 2 7 o T
TE YRR 69 F5F1 20 A%, T 5 mg-kg™ 1 40 mg-kg™
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FERY 32 £5F0 11 £, DA BRI 5 mg-kg” FERER
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Figure 2 Comparison of number of PHE-degrading bacteria
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between rhizospheric and nonrhizospheric sediment
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Z WA TR P E R AR IE R, AR
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Figure 3 Comparison of polyphenol oxidase activities between

rthizospheric and nonrhizospheric sediment
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Figure 4 Comparison of dehydrogenase activities between

rhizospheric and nonrhizospheric sediment
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