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Table 1 Effect of different petroleum contamination treatments on Phragmites australis seedling height and tillering number

. 30d 45d
TG AL B — " — "

Kk (em) IrEERL Kk (em) DR (D
ST HEAL 15.20+2.944 6.0+0.816 28.81+1.643 8.3+0.957
75 44l 10.2442.292° 7.0£1.414 22.69+3.439° 8.3+0.957
[EheE il 10.06+2.278 5.3+0.957" 21.24+3.497 7.8+1.893

VR RPN I HEAREZE (n=4), * R 2257 W3 (p<0.05) .

AN T) R B AT A B SR MO BCZE R s R B E  A  E ERE EON R [R
SR (R 2, I HAWHIE - BEA MR ER I FH 2R (p>0.05) . RUIFEEL R R IR A S
WERIN. 5530 KB, 0.5%M1 2.0% A K AT YT amm 520 . SR IsEE L i A R T T A
Tk BB A 23l 6] R 48% A1 37% 0 AR P15 0 B A YA TR 388 I 2 T v ) BRI, O HLA%
o PR AR S A B A M B I e R e X B AR AN A 2 R R (p <0.05) . R IR
A4% M1 31%.0 25 45 REF G B FoA IR BEACEE  Aidys Y] BEXG in £k st B sp v e s R
(0 40y P AR 0 R AR A AR 3 22 S, A0 AN B B TS YRR S N, SR A R R
X B 38% M1 23% o A A B4 AN IR 2.2.2 X4l AR A i (MDA B IR R

39%FH 3.5%, 2 ik B MY 2 357K Y-, 2 B Bl R £ P AET Ao MDA S G YR R0,
T oY o] 5 M Bz 4 v A F oK . A FEFAAT] (& 1b), MDA &5 78 2 P A [\ 75
22 XPFEERHBESEH PSRRI QIR A R R ) DL R AS [ A i R A
EERNA B (MDA) & &N 2 A B35 75 (p>0.05) . U] 2 ik A
2.2.1 XTI B e AT I AR I R I TS PG A K E AT . SR

W La s, gt AR ar e S R BN v I R oA R B A ol A R T o
Bt A R I BT W WA A S . RN ETT A TR (B 1), miig G4 (2.0%) MDA 5 & il
ZEG T WoR PR AT TG RACT A B RS TR, TS B W anxt i st ik 4 A S i

K2 NFEAGMTEJALEN Eh A RE S F AR R I B

Table 2  Effect of different petroleum contamination treatments on Suaeda salsa seedling height, leaves and branches

TG Ak 2 30d $d

B Cem) R R Fm Cem) I A
X HE A 8.11£0.318 21.0+3.741 25.60+0.835 8.5+1.000
i 9L 2 3.88+0.128" 9.24+0.500™ 9.82+0.371* 3.3+0.500™
[EneE 2.89+0.159" 6.5+1.00 5.84+0.343" 0.5+0.577"

T RN H R R EERREZE (n=4) , ¥+ FoR 22 R 2 (p=0.01) 6
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15}
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Fig.1 Effect of different petroleum contamination on the soluble protein content (a) and MDA content (b)

in Phragmites australis and Suaeda salsa seedling leaves
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=
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Fig.2  Effect of different petroleum contamination on CAT activity (a) and POD activity (b)
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in seedling leaves of Phragmites australis and Suaeda salsa

R3 AWMGENEEN FHERSEREN (me/g, R

Table 3  Effect of different petroleum contamination on chlorophyll content (mg/g, fresh weight) in Phragmites australis seedling leaves

o -2 2 o B iR a 4D 4R a/b
XA 4.56640.609 3.50640.462 1.06140.148 3.307+0.053

(IREp S 2.76040.396" 2.14140.299" 0.61940.097" 3.466+0.064"

1 e 2.96640.568 2.29240.437 0.674+0.130 3.399+0.025

T R T EEARE 2 (n=d) , * RIS 2257 B3 (p<0.05), ** R 2 el i (p<0.01) 6
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Table 4  Effec of different petroleum contamination on chlorophyll content (mg/g, fresh weight) in Suaeda salsa seedling leaves

R 4k 2 AR LRSS ¥ S 4 432 a/b
Xt 4 0.63740.027 0.46340.029 0.17540.009 2.65940.241
(I SEF S5 0.586+0.036° 0.43440.028 0.15240.008™ 2.849+0.471
g dee 0.36240.030" 0.26240.026™ 0.100%0.006™ 2.70540.193

s R EE N Y M ERRIE 2E (n=2), *FRR 25 57 13 (p <0.05) , **Fn 22 5l i 3 (p <0.01)6
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Simulative Study on Effects of Petroleum Contamination

on Seedling Growth of Phragmites australis and Suaeda salsa
in Coastal Wetland of Yellow River Delta

YU Jun-bao', KAN Xing-yan"?, WANG Xue-hong"?, HAN Guang-xuan',
GUAN Bo', XIE Wen-jun’, LIN Qian-xin*

(1. Key Laboratory of Coastal Zone Environmental Processes, Shandong Provincial Key Laboratory of Coastal Zone

Environmental Processes, Yantai Institute of Coastal Zone Research, Chinese Academy of Sciences, Yantai,
Shandong 264003, P. R. China; 2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China;
3. Shandong Provincial Key Laboratory of Ecology and Environment of Yellow River Delta, Binzhou

University, Binzhou 256603, China; 4. Department of Oceanography and Coastal Sciences,
Louisiana State University, Baton Rouge, LA 70803, USA)

Abstract: The Yellow River Delta is a typical and representative coastal wetland in China. As the Shengli Oil

Field, which is the second largest oil field in China, locates in the region, the crude oil contamination has be-

come a key reason which causes deterioration of coastal wetland ecological system in this area. A simulative

study was conducted to explain the effects of different concentration of petroleum (0.5%.2.0%) contaminated
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wetland soils on growth of reed (Phragmites australis)and seepweed (Suaeda salsa) seedling in the greenhouse.
The soil samples without oil pollution were collected in coastal wetlands in the Yellow River Delta of soils in
May 2010. The soil oil pollution levels was controlled by three oil concentration (0%, 0.5%, 2.0%) in the simu-
lative experiment in greenhouse, four replicates for each treatment. The crude oil in experiments collected
from the Shengli Oil Field production wells. The typical representative plants of reed and seepweed in coastal
wetlands in the Yellow River Delta were cultivated in the different soil treatments, respectively. The reed was
planted with root with same buds and the seepweed seed was sowed (0.5 g per pot). During experiment period,
the seedling height of both reed and seepweeed, tillering number of reed, leaf number and branch number of
seepweed were recorded. The soluble protein content, Catalase activity (CAT) activities, peroxidase activity
(POD) activities, malondialdehyde (MDA) content, Chlorophyll (Chl) content of seedling leaves were deter-
mined, then the ratio of chl-a/ chl-b was calculated. The results showed that, with increasing petroleum concen-
tration, the inhibitory effects of petroleum for plant height of reed and seepweed were increased. The inhibitory
effects of petroleum contamination on reed tillering number were weakened with time, while that functions on
seepweed branch number were strengthened. With increasing oil concentration in soils, the soluble protein con-
tent in seedling leaves of seepweed was decline after increase, while the opposite regulars were observed for
MDA content and POD activities, and the CAT activities was decreased obviously. Compared to seepweed
seedling, the reed seedling appeared high oil contamination tolerance. The Chl content in reed seedling leaves
shows a trend of increase after decline with time under different condition of oil contamination. In generally,
the inhibitory effects of soil oil contamination for seepweed seedling were higher than that for reed seedling. It
indicated that the reed was much more suitable for restoration of oil contaminated soil than seepweed. Our re-
sults suggested that both reed and seepweed with high salt-tolerance properties could be extensively applied in
soil restoration of oil contamination regions in the coastal wetland of Yellow River Delta.

Key words: wetland of Yellow River Delta; petroleum contamination; Phragmites australis; Suaeda salsa; simu-

lative study



