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Distribution of Fluoranthene in Rice and Wheat Under Different Soils Culture Conditions
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Abstract: In this paper, a pot experiment was conducted to compare the plant growth and fluoranthene distribution in rice and wheat grown in
a yellow—brown soil and alluvial soil polluted by four levels of fluoranthene, namely control (CK), low (L), moderate(M ), high(H). Results
showed that, under the test concentration, fluoranthene did not inhibit the growth of two plants; on the contrary, the growth of some parts of
plants were promoted. The fluoranthene contents and transport coefficients in plants increased and decreased respectively with the fluoran—
thene in both types of soils. Soil SOM, nutrition and CEC of the two soils influenced the migration and accumulation of fluoranthene in plants.

The abilities of rice leaves and stems accumulating fluoranthene were stranger than those of wheat, while it was stranger in wheat grain than in

rice. The results may be useful to predict the risks associated with the safety of rice and wheat.
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1 #BREFZ

1.1 iRk

Htia 1 58 . B AFIE (Yellow Brown Soil )k H B 52
T BLBS4E , 18 1 (Alluvial Soil )R B g 3 T A4,
1 0~20cm ERE L, HEXF T2 mm 7, ZH -
AT LR 1,

BERAER R KRR 635 /N2 T3 12,

PRI B EE R i ol , FHoAthiaRI 38 ok 2 bl
% B (Fluoranthene ) 41 ¥ >97% W4 B b i A2 ALK
FIA T A H b A ER JZHT A AR (100~200
B)¥ B kiR k2R
1.2 iR HE
1.2.1 RS e il A

WAh 3 (E AR W ) A B B 2 A (CK) Al
(L) JFR (M) B (H)3 NEBUTS YLk B K-S, Rk
A -3 P 2 BOAS IR 2 43 314 0.5.10.50 mg kg™,
Tl A /N 22 1Y) - 38 o 2% VS vk B 431 4 0.10.,50,
100 mg-kg™, BRI 4 NESE . XRER/NEF
HARE, TEPASAL AR MEERES %
B A YRR P | BT LB BRI /N FE Y B8
TRBE

KRk BTN, ¥ABETHHA P, 7
SrPiEE, O S LIRS TR E KGR AR T E
2d ISR, T HEK & B E HERK
&2, BT 14 d JEREEY . FRE/EY RTINS
PRGBS RIE 2.
1.2.2 @k 5%pE

KB 22 cm, HAR 16 cm) , 3+ 5
kg o AU NE , BTG Bsk e W ISRENLHES , R
FAREE AR AR RS K531 . KRS E o 3 i
ok ; MAFIIE 3 BRAKRS , KREREFR 120 d JRWLEk ;71
ZRHEEA 10 Kk, HE)E 30d EH R 4 8K,/
FREFE 175 d Jalidk . FIANSENBY T 048 250t FPkL
TRAEFES AR B RAK R, T B0k
TS5, 0 A AR A T B AN BRI

R2 AT ERENHEE(ng-kg")

Table 2 Initial concentrations of fluoranthene in pot soil(mg-kg™)

S ISP OIS S
KFEFMER] &S H-HiR#  CK-YBS 0 0.98+0.06
MRk -S4 L-YBS 5 1.06+0.03

PR -EARE M-YBS 10 1.63+0.05

Sk -EiE# H-YBS 50 9.27+0.34

ZH-Et CK-AS 0 0.045+0.002

fRve -+ L-AS 0.61+0.02

ok - 1 M-AS 10 1.32+0.05

ERE-E L H-AS 50 9.09+0.2

NEFPRER]  AH-H#iF#E  CK-YBS 0 0.95+0.11
RYREE-#458  L-YBS 10 2.37+0.38
YR EE AR M-YBS 50 3.2620.11

B - H-YBS 100  17.54:0.41

ZH-Ht CK-AS 0 0.045+0.002

(732 L-AS 10 1.21x0.08

e BE - 1 M-AS 50 2.82+0.21

RE-E L H-AS 100 17.9720.4

1.3 ®CEUREE HPLC 4347
1.3.1 3 BEHEE

T3S 20 BFEERGR T MRS HTIRE
BB, FrB R TE TR R TE TR AR L

IR AT . FRER 2 g REERES, AIA 10 mL
A RIEC (R 11)IREGVER, B R 1
h, B EROR 40 CKBEEZT; 4 mL IEC
LS il ST 2 g RER/AARAR (2:1) 5 2 g TOKBRER
IR ETAE, A 10 mL &P Se/IEC b (1:D)IRAW
FIRGEAEF, AR VR T e 28 M, AR R
ez R 2T, B 2 mL BV TR MRS N A (ke
SRR, TR IR Ky 96.8%

PRI AT . A A T ) T A BB R U 7 A
B, EAEEAE R, BARS TRANS  FREX 2 g AR
i, 47 3 KA 30 mL IE C %68/ (AR 1:1)1RA
B, AT RS A R T — 5, R
A A 85.6%

®1 il HRBEaER

Table 1 Physical and chemical characteristics of the soils

gk oH ﬁmlg‘rﬁ/ éﬁ] é&%] Bﬂﬁé?ﬁﬁfﬁ/ BRI %
g-kg! g-kg g-kg! cmol -kg™ #1(2~0.05 mm) Kk (<0.002 mm)
gy 6.56 374 137 0.398 553 159 20.1
W+ 738 15.1 0.58 0.159 414 36.4 19.7
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1.3.2 HPLC TAESM 5 B4z il

2 LC-20AT B B 3EY , Bit SPD-20A UV/VIS
or DU , A 5 < 324 nm; ZHEAL R N2000 TAE
¥4 ; Shim—pack VP-ODSC18 {&,i%4+ (150 mm 4.6 mm ),
IR 30 °C; s A B, W 1 mL-min™; #EAE R
R 20 wLo AR RE R i EE A ) R B AT, A
X 2B
1.4 ¥ESH

A IR EHE S I E AR e, SRS
SPSS 13.0 AL # 431, BERE T EZ AR
LSD P g A ¥R A iy 22 5 1, LA P<0.05 1E R
EHEERIKF,

2 GRESH
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W 1R KRR K Z, 3 T AR IR UL, 3
TIN5 A AL B K RS A RLAE ) B BEE 4 rp 3 T
YR BE R 0 23 T AR B, e e R Ak B R T
FEFIXS RRALBE 5 T ZK AR 2R 2R A= Y B R L AN B
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Figure 1 Effect of fluoranthene concentration on the growth of rice in YBS,AS
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Figure 2 Effect of fluoranthene concentration on the growth of wheat in YBS, AS
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AR R PRI R S B AR O, HARFIZE
ZMF T AL BRI BEAR T 50 mg kg, K AE A HRAL R E
ERB I/ BIAZEMSIRSFPRL, B LR RAT
IKAEA AL U SR MR 2 B ARS KPR > ZE M.
PR, AR A T KR B RS R
1o (B R A T DR BE I K AR PR R
B,

M 4 FTLAR /AR ZE JFPRL 3 AL A998
JE R PP O RO P B3 T 38 K, T /N2 AR A
FPAL AR B TS AR ROR, 2R BB, /DR AT
fr 9 A A S AR>S KPR > ZE M . IR AR
3, AH R S AL BR A HLAE, N AR '
ARANK, 3 3R /N2 25 R PR T BT
BEREIR /N

IRFERI/INZ AR ZE FPRLA B T A ) 4R
FRU(BCF) LN 5 MK 6, KRR IR H 4
BB AR P REALBR VR B A3 T K, T e
H R B R Rk BEA B OR T U AL B 5 K R 25
FPRLN DR B 4R R B P 133 p AR Ak — 2K, BIRE
PR BEE T AR/ N TEPIRD LB SRR T /N
AR IE ) B 4R R B RET MR B RO T A/
FEARR L3P, AR AR AL A0 B 5 R KU

L, PR KRR A TR B 4 R B U AL vk JiF 3
fnTmsG I, /N & ERALAY E AR R R PE I AL R B
RN K REETEERBUNTNEEHEER
B, (BATRLE R REOUAE R
2.2.2 WEEAEY T RES

Y5 T RE(TF) 4515 Y e Py it 353
HIVR BEMEYIR R 15 Wk, BRI 754
WTERE YR AR [m1 25015 268 7, TF (K%
Y5 YL iR 7S 2y MAR RAE R ZE0T

H & 3 AT LB K fife 3 R B0l 1 8 V5 e vk
By NI WA N e w52 = S L W @ 2P N
SRBEBRRK, BRI A T KRB E
SFEABK LSRRI 0.7~6 Z 8], mE L IEFHFL
BT ARREM R IE FREIRD, T REAE 0.04~
0.4 ZJd],

Kl 4 RU/NEZ 12 RBAEDE BRI B 3 ik B
B ZSEAR K, B RS S R UM TR B AL L H
FEERBENER NN KB NE T REAEF 158
RERLM T RIAR, BB RS T /NEN R
(%3R8 77 (0.002 8~0.003 9) B B /N - 35 4514
T/NEN R E RIS T F50(0.012~0.02),

3 FIE 4 LRI, H Y15 5 R B 5
PR FE A 3G T AR /N, FEAR R T BB RS SR 4 T KA

3 KBEKBEBELHEE(mg-kg™)

Table 3 Content of fluoranthene in various parts of rice(mg-kg™)

A CK L M H
YBS Vics 0.15+0.02¢ 0.39+0.05¢ 0.96+0.09b 5.05+0.44a
E3us 0.87+0.12b 1.43+0.03b 3.01+0.35a 3.57+0.07a
FERL 0.007+0.001b 0.012+0.002b 0.019+0.005b 0.057+0.019a
AS lics 0.028+0.006¢ 0.43+0.12b 0.56+0.04b 2.27+0.32a
E3us 0.009+0.002d 0.046+0.002¢ 0.052+0.002b 0.074+0.006a
FERL 0.010+£0.001c 0.019+0.001b 0.021+0.001b 0.037+0.002a
1 :LSD Z & AL, F— =85 A R T aE b A 2 Rk 5% RE K. TR,
Note: Data followed by the same letters within a column represent no significant difference at 0.05 level(LSD ). The same below.
RAKBHENEEBUNESE (ng-kg)
Table 4 Content of fluoranthene in various parts of wheat(mg-kg™)
b3 CK L M H
YBS Uics 0.725+0.08¢ 1.169+0.015bc 1.813+0.063b 3.030+0.448a
=t 0.002 8+0.000 1d 0.004 3+0.000 1c 0.006 8+0.000 3b 0.008 4+0.007 3a
FPRL 0.030 7+0.007 7b 0.051 6+0.000 9b 0.061 3+0.002 8b 0.200 1+0.084 8a
AS iss 0.121+0.02d 0.416+0.037¢ 0.483+0.036b 1.096+0.081a
=t 0.002 3+0.000 2d 0.007 4+0.000 6¢ 0.008 9+0.000 6b 0.013 7+0.000 8a
FPRL 0.045 5+0.004 88c 0.054 5+0.001 1b 0.057 9+0.003 7b 0.068 2+0.001 1a
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Table 5 Bioconcentration factors of fluoranthene in various parts of rice
b3 CK L M H
YBS Uics 0.152+0.026¢ 0.366+0.039b 0.592+0.070a 0.544+0.037a
= 0.249+0.011c 0.403+0.081c 0.847+0.219b 1.368+0.078a
FPRL 0.000 25+0.000 05b 0.000 37+0.000 03b 0.000 61+0.000 06b 0.002 05+0.000 77a
AS ics 0.629+0.155a 0.705+0.202a 0.429+0.029b 0.250+0.038b
N 0.005 2+0.002 2¢ 0.018 4+0.002 2b 0.017 9+0.001 6b 0.023 2+0.003 9a
FPRL 0.000 71+0.000 O4c 0.000 93+0.000 11b 0.000 92+0.000 1b 0.001 7+0.000 1a
®6 REENERBUNERRY
Table 6 Bioconcentration factors fluoranthene in various parts of wheat
JhEE] CK L M H
YBS R 0.741+0.087a 0.491+0.066b 0.229+0.010¢ 0.163+0.022¢
= 0.002 28+0.000 44a 0.001 79+0.000 20b 0.000 86+0.000 04c 0.000 46+0.000 04d
FPRL 0.031 4+0.007 7a 0.021 7+0.002 7b 0.007 7+0.000 4¢ 0.010 7+0.004 3a
AS Uics 2.722+0.553a 0.345+0.048b 0.175+0.010b 0.060+0.005b
%t 0.052 1+0.004 6a 0.005 12+0.000 36b 0.003 42+0.000 11be 0.000 75+0.000 06¢
kL 1.021+0.145a 0.045 2+0.003 4b 0.021 0+0.001 8b 0.003 77+0.000 10b
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Figure 3 The translocation factor of fluoranthene to rice under

different treatments
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Figure 4 The translocation factor of fluoranthene to wheat under

different treatments
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XoF SEAE T AT YL O I Ay o B 24,

B, FE PAHs W B0 FHES , M AR A 2K
M PAHs (& BB K, HART PAHs B . &
R RBEL R FZEMFIFPR®), Fismes PR
B, B AP PAHs e BSHAKM LER
PAHs 15 JLF2 i B A . WA APt ok, 5
MFE PIARER [7] ZE 055 32 A ) b1 35 FL R PAHs
H— P EERZ, YA HL T PAHs & B 5D+
H Y5 Je ) TR B K AR O . IR K35 RS R R,
ZIRFAbFE 30 d JEAERRAYZE OR RS ) X 35 552 9
RIFERRE A B B AR AR R (B A B /N T
R B BRI A2 B B B A B R TR s A
PSR . /NS K B SRR T BRI
Rk BE SR OB L , 45 SR 3R B0, AR R AR VR B 45 1
T, BRFEE AR 1 _E oS E . A
YR R EH 88 fih PAHs V5 Yerb + 2 5 3 PAHs 7644
YRZE PR EZFMFEERZE, Khan EPH5EEHE
R YN E A PAHs IR EZLEEAR R . H
DL EBEE AT AR AR R RSN 2 3055 1R 1Y
FEIRAL, I Ho b AR Rk PR P M 2 H S R E
BORIE TR WK s 4y, MY S AR P
PAHs )& &5 TR R B AR, X5
ARSI R —E

ARELIGEE R KRR S/ EZ AR E S EA
[, KR PR B A B .. XS5KBEESETH
P, B2t KA 110 d Z2 45 IBE K R K ad 72
Az KA K A R A KRG ZE T DASE A B 0 e 2 )
KEEAEN AT IR, JE8E T /KRR 58 B
WA 2% o X SHEAHEIIK T ZHGIETK
FEZEnt R B BRI A5 — B, UK AE R
IKFE FEEE A BRI A RO B
]

YRR B B K B ORI A BB
L YERF YT AR, X LR LIS Y 3R 0
KR 3B b 192 5 S EEA R R4 B Y T
BHEEYIRA TR, BT 2R, AT
BB YIS YRR E SR & & %Y1
KB Li SR Y B, Bl F R o BT AS 2 Y
HMOERABEIE N & EAFE TR E, X2
P PR Ak LAt 2 3 A4 R A TR T 36 Y o AR 7
A, FAAE Y 53 B ST R AN N A . FERHF
BiRERT 2.0% 4, VER T5% A  MEA SR 1%k
o INERPRIARIG 2.9% 24 , Tk 63% 44 BN

B 169, T, /INERPRIEL R AR Bl e R
TR N AR & B TR R APR A IR 2 —

AN ISR AT MR R AR B A
—REER, X5AR IR EEYLUR AR S B X
PAHs (3R 5E4T 7 A AN R B R MR SKPT, NT 4524
Wt R BL, HIEA YR AT RES M E I 7 B e 1
PEIF SRR R . B9EaRI, HHEAE T R
o BRERME B A LR S B A YRR G S
B Y R AR VLS R A BRI, —
feT =, R B - SEURL KR, AT PAHs W I LE
RPN, BTLUZR PAHs BBE 1855, 13U AY
RLGRRAN , FCFRTAIBRARA, AT LR B A4 A5 A AR 2210
M 1 ATLLE B EAREAE I8y, AR S BE,
FHES T ac B, Bk By o W LR e AL
B RBR, B TCRE P RS B e
W AP AL BRACAE T, BAR I SR A 1 T A AR AN
M EERBAR T L3R

AHLTS BT KB 7 v A R B e
T AR I ZE AL AT R A L R AR
WA B Y2 2R AT A FZE STk B R 1 (TSCF )
BT FE R B E TR P AL 5 R RE T PR
B BIEINTZH AL, X 58 PR H R £
R TR B B3 , AR i) ZE I FR) A5 2B 40 i B SR 25 1A
o PIFh LSRR TR RBERER, RIEA
F T YR ZR S R Z R TRIE & T Y A9 Z5 18
AR, GG 1 P B - P R A B
JRHER, JUHSR I S B RO, R B AR LR |
2R EUE B EY LWL MY TE PR L
PEDE AR MEY B R, WA A28
R REEAEYRNRIZRAR, SEOEE KRR
NIRRT/ R AL S R 5 X S5HEY)
ZEM R BT

4 HHiLFIRE

TEARYBL B TSP IR T , 08
R PR B A s AR, AH S e A A 2 2
RERYAE TR s IR B 25 RO 8 7 B AR RE L3 e
TR BE RGN, (EUK RS ZE M A R BT/ NE
AZEI, /N FFAL B SR R B TOKAS Y P iR
DERE T R A L3P AR & B A AT )
PR VR T R B —E

HEREAN + T IEEABAAME R A R0 T
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