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Abstract: Hydroponic assays were conducted to investigate the influence of dissolved organic matter on uptake of phenanthrene by
wheat as well as its mechanisms. The results showed that, under hydroponic condition, phenanthrene impairment of plant growth
occurred with wheat growth inhibited rate of 18.01% . The impairment would be greatly enhanced in the presence of dissolved
organic matter ( DOM) derived from pig manure. and the inhibited rate increased to 24.38% . Wheat could uptake and accumulate
phenanthrene in the nutrient solution, which could be escalated by DOM, as indicated by wheat root bioconcentration factor being
increased to 37.63 Lekg™ ' in the presence of DOM from 2.84 Lekg ' in the absence of DOM. At the same time, DOM could
facilitate phenanthrene translocation from plant roots to the upper. As a result, the pH value of nutrient solution could increase by
more than 1 unit when the corexistence of DOM and phenanthrene occurred in solution, suggesting that H" - phenanthrene cotransport
system is involved in the uptake of phenanthrene by plants. A synergism was also found between wheat uptakes of phenanthrene and
inorganic nutrients, Moreover, DOM accelerated markedly the synergism. It is concluded that DOM affects the uptake of
phenanthrene by plants and the environmental behaviors of phenanthrene.
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Table 1  Hoagland’ s nutrient solution

15 H HILHE EFRHHE
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Fig. 1 Effect of DOM and Phe on the wheat growth
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Table 2 Influence of DOM on uptake of Phe by wheat

g cK" pom" Phe Phe+ DOM
LLS n. d. n. d. 1. 180 0. 029 1. 180 £0. 037

952 JIEFRH0T Phe IIE2A L/ mge L ! #hiofi n.d. n. d. 0.504 %0. 018 0. 142 £0. 064
il ik n. d. n. d. 0. 676 £0. 018 1.038 0. 064
Wl n.d. n. d. 1. 180 %0 1. 180 %0

5 3 JHEFEHED Phe AR L/ mge L' 5 n. d. n. d. 0. 844 %0, 262 0. 685 £0. 096
it n. d. n. d. 0. 336 £0. 262 0. 495 £0. 096

- SN n. d. n. d. 0. 175 £0. 024 0.264 £0.035
WAk G RTBR TR Phe & Wt mge kg™ ! R n d. L d 3.35 0. 87 44 415,36
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Table 3 Impact of DOM on pH value in aquaculture solution

fb 3 CK DOM Phe Phe+ DOM
. o DI 5.50a  5.50a  5.50a 5. 50a
w2 _‘”Yr g g 7.34c  7.52b¢ 7.70b  8.4la
MpH 2 i 8de 2.02bc 2.20b 2.9la
Wl 5.50a  5.50a 5.50a 5.50a
%3 W _
B3 RERH i 7.53¢  7.65he  8.13b 8. 58a

ffy pH 2 fe Btk 2.03¢  2.15be 2.63b  3.08a
1) b e b A7 s E AT 0 25 40 B, TRl A7 5 A IRD < B 11 A 2 ) 2 S
ARE, EFW, R E(p< 0.05), FIFH

2.4 DOM S5Exf /N KBS FRBH T % (EC)
(11 5% i)

AL TG B AN DA S L ) A 52 eh W i E LS 55
Ji. AREE R EC AR A 5T 1 T HLTE R .
DOM H1 Phe [P0 XS P00 W G HLFE 43 1) 52 i 45
Rk 4 Pros, ISR 1A, 4 Bk B A
JE EC 4T FTFRAR, L9k 54 Phe+ DOM > Phe
> DOM FI CK, % 2 .3 J &5 R — 8 /)i
HEC ) ob 3 Sl TR WO T A iR R e L
ROy FTHE B (8 FR M pH il 5.5 WA & 8.5 I, M
EC M Z A B #E, EC &M< 388/ em), I
ORI TR LR o B TR . A
R DOM A Phe (BN, {23 T Ki¥xt ML SR
S, H DOM + Phe 4B (R4 #EVE F B &2 KT
DOM 5 Phe [ 8 4b B, 31X 2 W 6F 8 B 25 1 Wl
(B0, DOM Y5 Phe 2 [i] b A7 75 28 HAE H. () I 5K
A 2.2 458 Phe A1 DOM + Phe At BE (K] FL4 74 A
Phe [0 5 B S 140, ] LA 50, R0 A7 BLs B4
Phe (1M 05 TE ML TR 43 (1 W e 2 1) 47 7E B 7] 2008,
il DOM ) 47 75 0] DA A 13X Fp By [F] 28 0. 3X 55
Tilquin 2B K IEHLE T Fe™* Fil Ca®* n{LHEHIY)
il 5 B A 5 H B ( Glyphosate) (1) W 1 45

R
%4 DOM X/INEKEERE ECHHM

Table 4 Impact of DOM on EC in aquaculture solution
Pyl CK DOM Phe Phe+ DOM
. e e g o DIUR .72 1.72a  1.72a  1.72a
92 R R N

_ ! £ 1.66a 1.39h 1.15¢  0.89d

EC 2t/ mS em™ " 3 bt 0.06d  0.33c  0.57b  0.83a
R 1 1.72a 1.72a  1.72a  1.72a
CRRALE L L e 1.0%a 1.10a 0.80ab 0.77b

EC 4/ mS*em” ! W 0. 64b

0.62b 0.92ab 0. 95a

3 g

(1) KEZ4FF, JE(1. 180 mg/ L) HAF £E ] 41
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