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Physiological Effect of Vallisneria natans Under Different Concentrations of

Nitrogen, Phosphorus and Chloramphenicol

HU Zhen-zhen', CUI Yi-bin®* LI Mei', YU Jing'

(1. State Key Laboratory of Pollution Control and Resource Reuse, School of the Environment, Nanjing University, Nanjing 210023,
China; 2. Nanjing Institute of Environmental Sciences, Ministry of Environmental Protection, Nanjing 210042, China)

Abstract: The effects of peroxidase( POD) , superoxide dismutase( SOD) activities and malondialdehyde( MDA ) , soluble proteins and
chlorophyll in the leaves of Vallisneria natans exposed to different concentrations of nitrogen and phosphorus in the eutrophication water
body and chloramphenicol after 7 days were investigated in the study. The soluble protein content increased significantly in group
eutrophic water and 0.2 wg-L™" chloramphenicol, and the concentration of protein was 2.38 times of that in group 0 wg-L™'
chloramphenicol. In group of eutrophic water and 0.2 pwg-L™" chloramphenicol, POD activities decreased significantly to 33. 84% of
that in group O pg-L ™" chloramphenicol. With the increasing of the joint concentration, SOD activities decreased. SOD activities in
group of mesotrophic and 0.2 pg-L " chloramphenicol was 28. 59% of that in group of 0 pg-L ™" chloramphenicol.
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Table 1 ~ Experiment design of different concentrations of nitrogen, phosphorus and chloramphenicol
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Fig. 1 Changes of soluble protein content of V. natans

2.2 ¥ POD I% 197k

&l 2 FeR 1= W5 POD 3% J1 97284k, M ]
D[]8 R 2 v AN [] 455 28 TR B2 X i B POD i )
sZ AN Fo s R dl rh A& R R 0. 05
pg- LB POD i 15z 2] & B IR b R
RUBERG N, POD % 7 EME TR M ERA D,
BB R BERG T, POD {5 7 2 BRSO 5 18 /N
i E ARk,

[Fi]— G2 R Vi B2 AN [] 35 R 2 X i 5 POD i
JIfgsEe B B SRR RGN, CK 4 POD ¥ J1 5%
BRI B AR B2 (P <0.01) 5 0.05 pug-L™'
0 POD 1% 1 JCH 424k 0.1 pg-L™" 40+ POD
WS/ NG R B R E,; 0.2 pg- L'l

POD i 7 I 25 M/ ).

X RPN RIS FEAK AR BB A R WS
YA B POD 6 7 520 I 3, %) b AN [) 20 1)
AR S E 8 RS IEN, RIS B4
0.2 pg- L' &R WIS /X5 POD 1% 14
B 2 B, S TR R — B SR A CK 4
33.84%.

350 5
== BCK & 0.05 pg !
300 = Mo.lpgl" El02pgL!
_'.‘.‘JJ 250 I < ¢ i % C:
S — H B b
R =N = -
'E 150 §§ =
E AN =
00 E\ =
I =N =
=\ =
O EN =
=N EIEN|| B #
thFRal iye it AR IR

E2 EFEPODFENHEN
Fig. 2 Changes of POD of V. natans

2.3 HSOD I ARk

K 3 R i1 B SOD 1% ST e 4k, oAb am
U [l R 2 AN [) 055 3R Mk BE X 4 B SOD 1% )
(R SE ], 10 2 Bifl 2087 25 Wk B 1S, SOD 1% 77 #4) 52 sk
/N Hop g FRA R 0.1 gL' 41E 0.2
gL AU/ B (P <0.01) ; B EFRAT N
CK 2051 0. 05 pg- L~ "dHAR L 3 W E R
SOD i JJ A0 A 1 3

[F]— G852 VA B AN [R) 7 5 A B X % L SOD 1R
JIRYsEE , CK 20 B 75 77 A B 3 K, SOD 3 1 % I
THE T REAAS LA B3, 0.05 pg-L™" 41/ 0.1
pg- LA SOD {1 J7 Rl '8 R B EEHE K, SOD i 158
WNE IR, HH 0,05 pg- L7 428 Ak 58 31 0. 1
pe LR AL, 0.2 pg-L 7 4l SOD 1% A
R Ees iy NIERTE R I

X R WA [R5 TR AR B U] i R 1) B A
W R AR AR RS EN BE, HRE —
HRE R B O B VR RS s/ | rpegs R
0.2 pg- L™ &8 R WA 1E X FL SOD (441 il
YEM B K, HoiG i el — & F A CK AW
28.59%.
2.4 R MDA SRR

K] 4 R 0155 MDA S8, ]
WL, A8 77 20 v A ] e 25 3% Mk B2 X 7 B MDA &7



9 1 WA KR RS IR ER T 5 SR FR B A2 5 K A Xy i) A B AL ) 3251

HCK M005ugl " MO.1pgl ' E102pgL’!

800 defg g defy

efg

fi

700 cdef

600

S00 -

400

SOD{Efy/U-g!

300 -
200

100

7770077772

e

Eigi! AR

3 HESODFENMER
Fig. 3 Changes of SOD of V. natans

SN [E] B R R, e R e
FFRALTh MDA 1 & SR e s £ H#f 2
MO 1 gL "4HF 0.2 pg- L~ 2H B F MR (HE
WUNEFAR I E  BEFRALT MDA ) e
LRI, 5B

[Fi]— G2 2 VR B N [R]85 SR B X 4 5E MDA %
AR, CK 41A110.2 pg-L ™" 417 MDA & &2
S D R & B2 CK 4728 R B3 0.2
pe L AHARAL S35 0.05 we L™ '4HAI 0.1 pg L7
L MDA £ B #02 Je 1 2 J5 840 ,0. 05 pg-L 7' 4
B R M 3 I 0.1 pg- L7
W 2 fadh TR ORI

F1 SOD {1 Jy5 M AR ALL, R Py ZRURAE k85 %o
MDA 5 f 52 WA fi 3 | (R 565 /6 H X 3 2 MDA
e v AITE

TR, Bl AR N, S SR P Chla 555G
KRR N BAEAE 3 (P <0.01) 3 & FRA
Chla & 5 el E 1R HAR O B35 B S R4
SRS DI ERZ R (AT E

BCK MN005ugl! O01ugl" E102ugLl!

a
1

90
80
70
60 - ==
50
40
30+
20

Chlaffit/mg-L!

g HGCE IR
5 BEMZE.SNEN
Fig. 5 Changes of Chla of V. natans

[F] — 58U 2 VR AN [] 98 SR R JE X 7 B Chla &5
TR, CK 40 0.2 pg- L~ 2 #2 Se 1 K 5 ik
/NHASAR B 0. 05 pg-L™" 4 Chla & Hi54E
W B AR B35 0.1 pg-L ™" rh Chla & 802 5E
UNE D NERA A TE S

Kl 6 R R kg b R ARk, Hx
e T 4k ZE b (Chlb) & 2 1A fb F 4 f Chla % &
(AR S —FF 1R AR EE 4L Chla K.

w0l BCK R00spel” Molpgl’ E02ugl’

a
35 ¢

d
b ol

i

0.45

0.40 ¢

0.35

0.30

cd

ab l

bed

bed T

BCK R005pgl @MO0.1pgl™ BJo2pgL™

d
—

abc abe

a

0.25 |

0.20 |

MDA fit/nmol-mg ™!

015
0.10 |
0.05 F

Hi=gii

CEEi! HEE TR

B4 EFE MDA SENTHK
Fig. 4 Changes of MDA of V. natans
2.5 WRIMSRR SRR
K5 LRI R AR o S22k, R
K5 i A4 a(Chla) &2 ELIEN . 7 —
B IR PO [R]85 28 Uk X 5 B Chla 35 5 1Y 52 )

Chib% fit/mgL™!
(]
(=1

—N

LEiEs! AR
6 EEMZEDSENTH
Fig. 6 Changes of Chlb of V. natans

7 RN R R R A AL,
T THIAE DR (car) HREMIFN . 7l —EFR
ZH PO ] SR R VR X 9 B car O 5 1Y B2 A [
BEE A R, 3 NEFRAT car LB
ARSI K /) Horph g SR AR O SR
A car FEMBBFEDE, EEFHAT car T
(RN SR N AP UN SR TE

[F] — G 3 MR B AN [R]85 AR A B X 9 BT car B i




Bt 2% 36 #&

3252 7S 13
BCK N005pgl” MO0 pel™! E02pgl™!
14 + _El'_ e .
12 + b o
Tj;n or E b ed
_f:: 8 F E NI
RN
o EN
AN
0 E:*\ N it B
LIEEiS ! R R AR

B7 HEEHEPMRAENTL
Fig. 7 Changes of carotenoid of V. natans
AIFZM , CK ZHA010.2 pg-L™ "4l car A& EAL L
L DNER VN DN ZE R TR X SR AN <R A

0.05 pg-L ™" car & RPN HAGHB W,
0.1 pg- L™ 4 car F el H AR AR 1 2.
2.6 ZZHAEH T

& HAF IS 24 228 TN [F7KF-AH BAE T
JE REWLIN A B 7 A (R s e BN . A8 B A AKAF
A, R A, DN AR EAEFESE R A2 B B 1Y B, KF
BT WA B, ACE EEIA T, SR AS R B I
B, MU B, A 5%, R HEAS & B AR AL i 08 A% 5 5
AR A BB G, 2R P i AR B A 58 B
VER, 50, R EA 2 HAER .

M HE X — JFE 3 B FH SPSS 19. 0 %F FiR$E Fp ik
T T EAEH 8T, P EZE Rk 2 iR, Hp P>
0.05 R AEAREMELHEH,P <0.05 RnH
FERTE R c LR (D

£2 TREBEHRHZEER

Table 2 Interaction effect of different parameters

WiH awEEA POD SOD

MDA Chla Chlb car

P{a 0.03 0.07 0.01

0.01 0.01 0.02 0.01

M2 R LIE Y BR T POD Z5h, oAl AE br
Py A AR R U, AN R R A R
WHEXTER T POD LA 9 o Ath 15 1 1) K 5 4 AR
2.

3 it

PUAR N 2R 4 A B B RE X AR IR i 2R
YA TR S | & N8 BTt A AR HT, O IR g ot
I AR AT P A . ok F 3% 2 4T e 3 B
WERTEL  AHEE G E ISR T B | 2 BRI 5
P/ AT 5 AR ) A 0 A DB R 3T A
AR A R Z 22 54 R g,
W RT VPR A & e I AT B i T4
PRV R R RS SRR AR R
WePE (CK 10,05 pg-L~") B, B IR R BB 7T
YRR A AR RS BT 0 WA e M A 2 T
REVR T WG LRI T, ST, A = A AE T B S 5
SEAESERE 11

T b & R i A R, =0 PR
A —Fh e, B 5 PRI AR L LB AR E KRR B4
&3 A K 2" . Sanderson 257 R QSARs FIERL
A KA AR ST A S B, X 226 FhTAE R 1Y
A SSE FEBEAT T VM S5 SRR W] T 1/5 i94c
AEF AR R B Dayton S5 (5T K W A
R oM 4N A K DL & SOD B AH & 4 5 1 & B,

Liu 25 (9B 98 F W1 75 25 ok B ep i SOD {6 77 bl
PUAE Z R BRSO NI X 5ARBESE th SOD i ) bl
RS 73 NTIR AN IOEE it L TR R4
T HE AR A 5515 Y W (R vk B EL A A G | 78 L 2
PRI N, BT Gk FE 35, SOD A1 POD 1 J13in,
ERE 3k 1 G e L, OO0 2 0 o N R, S 3K
POD F1 SOD I J3 &) X fi B¢ T AHiF 5 o i 31
POD 3 77 5638 KI5 /N BLA. X T SOD {6 J1 11
S | AN [) 8 R PR R 0 A Bk A T 3
SRIMABE AR R G EH B E, HE —Hk
JE R B3 O A VR F G2 s/ | 3k ] B B R
AR Z AR E R YRR, Nsg BEAE R bl
AL, TR LR I 27 1) S 8 R A P 4
FHFEUA N SOD i 158 N, Ja ok th THEB/EH,
AEER WP HIE /N, SOD 36 S BT B
M4

MDA & Z AR TR E AL %™y, If
O FRAEAR i S L i RR . D2 MDA 19 it &
A S WAL P R oAt A5 fb B4 2 B ) S bl 1 00 i
AT AREE , MDA A9 2 #F1 SOD Ay 2 AH B JiC
4, SOD I 71 = A% B B2 5 B T ML T B 480 ) Pl i
(RBE T, MDA % it (1) i AR 142 S e 1 AL 4 B 3z B
P 3 T 0 P AR R A o v B ) R
VRPN B MDA 5 i AN 8 3 (HOR A E
X R MDA % 5 52 ) 5 i 4 8 3 Uk W6 54



9 1 WA KR RS IR ER T 5 SR FR B A2 5 K A Xy i) A B AL ) 3253

T, RN AZ A o ™

FEYIH R (R4 3 5 HO GG BRI A e iy E %2
A FRFRRR, LR EE a A1 b JE W IORN A% 35 G RE Y 2 22
R W45 R B R, Chlb H Chla U, 1 car
B ANEURR, IX A Brain 257 AOBFST — 20, RO T ORAY
W2 20 AR A K AR AR USSR SR R R PR T
i 3 44 REAR I Mo b 72 08 B 200 B 2 B A0 161 A 4
b REZHD MBI R, B SRR 50
G R EA AN, B AR K B4R
TR, B MR T, AL WV B 3 0 4
LRFE ORI XA ST B 45 A — B UER T
BRI AR E O SRR ST
. TR, U A R R A IS AR X SR R
A SRR, R T AR R X A A
V.

Z R EE YA BT B G F R E LR AR &
BRI, Z 2 MR, BT 15 Y i 3 A T
AT R T ECEEMEN. Y S
Y Z 10| 150 5 A YR N 45 R 2 43 2Z [
AIRE R AR A BARE T, BN R ) A2 28 B AL
BB BRSO Hr SR A R B IR S SRR
715 S 3 R R = N S B UK M i = T o e N S A
K il EGE IR A, WS IR RV AR T K
Wi A, Horh ) BE SRR 0.2 pg- L%
RIRATERT ¥ Fn] Ik 31 2 2 i 38 4 [
—EFRA P CK 4119 2. 38 £, POD i J1 Ky [l — &
TR CK 41119 33. 84% , | ML T IR FE T BB &
VX AT 3% 1 2R (1 2 B A POD 1% 77 5% i o (2 3%
M E FEAL M 0.2 wg- L™ SR R A X5
L SOD I AE FH S5 ok, FL0E ) o W — B SR Al h
CK 4111 28. 59% ,ERH T 78 i M8 S B R AFTE T
X R A R ) B B SRR R VR R, s 3R
A, FEFRA ., BE B IR PR SOD & H AR L
P—hh, HoAth i A= A AL FR AR 1 AR A R SRR
ARTR] , 35 R WA ] v B ) 601t Af S 3% Uk 8 X iy B
A VERI T BBAEE 22 57, & Z M E M B A AE
FHAT e PRIV FEAS R AT BT84k % LU AS [m] U 1 52
e FN Ul 5 R R AR R R E SRR A
RN B 2 0] 7 R R I A A Bt ) Rl
i) S 2, U B K M b 8 R AR AE S 1o s 92K
P 5 B S R S . SR, B R E SR AL 0.1
pg - L R B A 1R AR Lo i & A 35, X rT g
EEEEFRAPABHREM 0.1 pe- LA ABFE ™
AT —E B RFESBUE R, NN SO WA 833X

b B — L BT A T BRI

ARG I RAE SR 2 A5 TR A SR KR R
WA SRS R B VR T, 3 5 225 A0 52 46 1) S0 E.
KA 2R BB B AN SO AR WA R i EL XS
KA AR A AR TR AR A XU, X 5 B B A A —

A ],
4 it

(DTEEEFRAO0.2 pg- L @ERXIEAE
R vl o i s, R R —
B4 CK 41y 2.38 ff%; M7EE &I 0.2
ng- LTSRS RIS VE R X 5 POD i 1A 1)
BFEMS, AR —E R4 CK 4/
33.84% .

(2) %FF SOD 7% J1 A1 MDA &8 1M 55 , A [FE 37
T E GO ) BRI AN S35 SR T R RS
Tr R WA TE R 2. B 35 VR B [m) I 3 K BE
AR SOD i J1 B9 82y, 8 FR AL 0. 2
pg L™V R RS VR X 5L SOD 44 i 4
B R, HAT J3 R A —E e rh CK 21 28.59% .

(3) B E B IR KR T A BRI C X 2 R
B A T EL U AN SR R AR A TR
SRR LA WA .

SE Lk

[1] QnBQ,XuPZ, WuQL, et al. Environmental issues of Lake
Taihu, China[ J]. Hydrobiologia, 2007, 581(1) ; 3-14.

[2] Melzer A. Aquatic macrophytes as tools for lake management
[J]. Hydrobiologia, 1999, 395-396. 181-190.

[3] REZ, BER, B, TR EEFIKE P AR E R
ERRYAEHE R T]. FREERR2E, 2011, 32(9) : 2569-2575.

[ 4] Kiimmerer K. Antibiotics in the aquatic environment-a review-
Part I[J]. Chemosphere, 2009, 75(4) ; 417-434.

[5] Zhang W, Sun W F, An S, et al. Acute and chronic toxic effects
of chloramphenicol on Scenedesmus obliquus and Chlorella
pyrenoidosal J ]. Water Environment Research, 2013, 85(8) :
725-732.

[ 6] 4y, kT, 4, 5. Frubde 2R i RBRILT MR
Bok ki R & R R =R T]. IR
2006, 27(12) : 2458-2462.

[7] /MR, EHH, REME, & IR EI W5 (Vallisneria
natans ) K AR A MR [ )], BRBEAAE, 2008,
27(3): 335-338.

[ 8] Moore K A, Welzel R L. Seasonal variations in eelgrass ( Zostera
marina L. ) responses to nutrient enrichment and reduced light
availability in experimental ecosystems [ J ]. Journal of
Experimental Marine Biology and Ecology, 2000, 244 (1) 1-
28.

[9] Wang L, Yang T W, Zhu D W, et al. Growth and turion



3254 I A 36 %
formation of Potamogeton crispus in response to different [18] Dayton T M, Diefenbach K A, Fuller M L, et al. Production of
phosphorus concentrations in water[ J]. Aquatic Ecology, 2013, superoxide dismutases from Proteus mirabilis and Proteus vulgaris
47(1) . 87-97. [J]. Biometals, 1996, 9(2): 131-137.

[10] Mittler R. Oxidative stress, antioxidants and stress tolerance[ J ] . [19] Liu L, Liu Y H, Liu C X, et al. Potential effect and
Trends in Plant Science, 2009, 7(9) : 405-410. accumulation of veterinary antibiotics in Phragmites australis
[11] Li M, Wua Y J, Yu Z L, et al. Enhanced nitrogen and under hydroponic conditions[ J]. Ecological Engineering, 2013,
phosphorus removal from eutrophic lake water by Ipomoea 53. 138-143.
aquatica with low-energy ion implantation[ J]. Water Research, [20] EA:E, 2=, BUFH, 45 UE 2 o 1 i A AL
2009, 43(5) ; 1247-1256. TR R L HLE[ )], P E B R AR, 2014, 34(6) .
(12] b, B, dRT, 45 MR R Y TERIL =M 1579-1585.
PKIR AR VS YRR AE [ 1], AEASEREE, 2007, 16 (2) : 384- [21] Wang C, Zhang S H, Wang P F, et al. Metabolic adaptations to
388. ammonia-induced oxidative stress in leaves of the submerged
[13] Ritchie R J. Consistent sets of spectrophotometric chlorophyll macrophyte Vallisneria natans ( Lour.) Hara [ J]. Aquatic
equations for acetone, methanol and ethanol solvents [ J ]. Toxicology, 2008, 87(2) . 838-98.
Photosynthesis Research, 2006, 89(1) ; 27-41. [22] EIH, WFE, LRE, & 8&ERJMTARIESEMTE
[14] B¥fR. HET SPSS WEURAMMT M]. Jbat: hEARKA IR WP (Hydrilla verticillata) RYAETRRM[)]. FRECRE 20
1, 2006. 170-173. 5%, 2006, 19(1) : 71-79.
(15] ORAF, 24k, BRE4g, 45 AN IR B S A JR00S o o (1) A 31 [23] Brain R A, Johnson D J, Richards 8 M, et al. Effects of 25
], [ PR R 2 , 2011, 31(3) ; 448-453. pharmaceutical compounds to Lemna gibba using a seven-day
[16] N s it [T, kR s -y ng *CdP R Gt M EDE S static-renewal test[ J]. Environmental Toxicology and Chemistry,
RGN MRGRTEEENT]. M5 5 7AW 2004, 23(2) : 371-382.
42, 2002, 28(1) : 69-74. (24] FRE, Bz, M, 5. ZE15 54857 AN A it
[17] Sanderson H, Brain R A, Johnson D J, et al. Toxicity KZMT]. PEEE C A, 2003, 33(6) ; 566-573.
classification and evaluation of four pharmaceuticals classes: [25] 6%, B E. Cd-Zn XA ( Ctenopharyngodon idellus) 108

antibiotics, antineoplastics, cardiovascular, and sex hormones

[J]. Toxicology, 2004, 203(1-3) ; 27-40.

A B BT I S S A AL 8 (SOD) T PR R R [ T]. 2R
BRI, 2009, 29(3) ; 600-606.



HUANJING KEXUE Vol.36  No.9

Environmental Science ( monthly) Sep. 15, 2015

CONTENTS

Estimation of PM, 5 Concentration over the Yangtze Delta Using Remote Sensing: Analysis of Spatial and Temporal Variations =~ +++eseseeereseressensnsiennsenn XU Jian-hui, JIANG Hong (3119
Seasonal and Spatial Variations of Carbon Fractions in PM, 5 in Ningbo and the Estimation of Secondary Organic Carbon «+:++++seeseeeeee DU Bo-han, HUANG Xiao-feng, HE Ling-yan, et al. (3128
Concentrations of Acidic Gases, Ammonia and Related Water-Soluble lons in PM, 5 and Gas-Particle Partitioning in Qingdao - ZHOU Jia-jia, SHI Jin-hui, LI Li-ping, et al. (3135

)
)
)
-+ HU Ling-fei, ZHANG Ke, WANG Hong-bao, et al. (3144)
Air Quality Characteristics in Beijing During Spring Festival in 2015 CHENG Nian-liang, CHEN Tian, ZHANG Da-wei, et al. (3150)
Chemical Loss of Volatile Organic Compounds and Its Impact on the Formation of Ozone in Shanghai «+«+sereseseeesessissnsnnsini e WANG Hong-li (3159)
)
)
)
)
)

Concentration and Particle Size Distribution of Microbiological Aerosol During Haze Days in Beijing

CHEN Dong-zhi, MIAO Xiao-ping, OUYANG Du-juan, et al. (3168
GUO Yu-long, LI Yun-mei, LI Yuan, et al. (3175
++ YE Lin-lin, WU Xiao-dong, LIU Bo, et al. (3186
YU Min-da, ZHANG Hui, HE Xiao-song, et al. (3194
Spatial Variation of Ammonia-N, Nitrate-N and Nitrite-N in Groundwater of Dongshan Island «+:«+sesseevseeesesenenmsiniiininienns WU Hai-yan, FU Shi-feng, CAI Xiao-qiong, et al. (3203

Sources, Migration and Conversion of Dissolved Alkanes, Dissolved Fatty Acids in a Karst Underground River Water, in Chongging Area =««+:eseeseeesesereremneneneneininensininennne

Removal of Waste Gas Containing Mixed Chlorinated Hydrocarbons by the Biotrickling Filter

A Three Band Chlorophyll-a Concentration Estimation Model Based on GOCI Imagery
Temporal and Spatial Distribution Characteristics of Dissolved Organic Matter and Influencing Factors in Lake Chaohu -

Spectral Characteristic of Dissolved Organic Matter in Xiaohe River, Hebei

...................................................................................................................................................... LIANG Zuo-bing, SUN Yu-chuan, WANG Zun-bo, et al. (3212)
Influence of Sulfuric Acid to Karst Hydrochemical and 8'3Cyy. in the Upper and Middle Reaches of the Wujiang River HUANG Qi-bo, QIN Xiao-qun, LIU Peng-yu, et al. (3220)
Hydrochemical Characteristic and Reasoning Analysis in Siyi Town, Langzhong City -+ S ZHANG Yan, WU Yong, YANG Jun, et al. (3230)
Seasonal Variation on Nutrient Limitation for Phytoplankton Growth in a Coastal River-Reservoir System, Southeast China «++++++++eeee CHEN Cong-cong, RAO La, HUANG Jin-liang, et al. (3238)
Physiological Effect of Vallisneria natans Under Different Concentrations of Nitrogen, Phosphorus and Chloramphenicol ««+«eseseereereeesenenees HU Zhen-zhen, CUI Yi-bin, LI Mei, et al. (3248)
Effects of Algicidal Substance on Phaeocystis globosa and Tis Fatty Acids by the Simulation Experiment «+«+«+r«sessesrereenees * YANG Qiu-chan, ZHAO Ling, YIN Ping-he, et al. (3255)
Agricultural Non-Point Source Pollutants Removal by Enhanced Riverbank Interception Facilities Under Different Operating Conditions -+ LI Huai-zheng, CHEN Ke-li, WEI Zhong, et al. (3262)
Speciation Distribution and Risk Assessment of Heavy Metals in Typical Material Roof Dusts = ++vsveveeeseeseesnesssenensinineniinnenes LI Dun-zhu, GUAN Yun-tao, LIU An, et al. (3269)

Formation of Disinfection By-Products During Chlor( am ) ination of Danjiangkou Reservoir Water and Comparison of Disinfection Processes
......................................................................................................................................................... ZHANG Min-sheng, XU Bin, ZHANG Tian-yang, et al. (3278)
Effects of Interaction of Ozonation and Coagulation on Coagulation Resulls «+«+sxsssssereerernsenenenneimnenensinines s LIU Hai-long, GUO Xue-feng, WANG Min-hui, et al. (3285)
WU Yue, WU Chun-de, LIU Lii-gang, et al. (3292)
XAS Analysis upon Dissolved Species of Orpiment in Anoxic Environment WANG Ying, XU Li-ying, WANG Shao-feng, et al. (3298 )
AOX Pollution in Wastewater Treatment Process of Dyeing and Dyestuff Chemical Industries «+:eseeeeesemersesssemensninininn SHEN Yang-yang, LIU Rui, XU Can-can, et al. (3304)
)

)

)

)

Effects of Anions on Bromate Formation During Ozonation of Bromide-Containing Water -

QIN Cai-xia, TONG Juan, SHEN Pei-hong, et al. (3311
SHUI Yong, Kawagishi Tomoki, SONG Xiao-yan, et al. (3319

Fate of ARB and ARGs During Wastewater Treatment Process of Spiramycin Production

A Comparative Study on Two Membrane Bioreactors for the Treatment of Digested Piggery Wastewater

Analysis of Microbial Community in the Membrane Bio-Reactor (MBR) Rural Sewage Treatment System «««+«+seesresesersenessnensneniscnennens KONG Xiao, CUI Bing-jian, JIN De-cai, et al. (3329
Start-up Characteristics of Four-zone Integrated Reactor for Nitrogen Removal in Winter and Analysis of Nitrobacteria Community ~+++++++++ ZHANG Yan, SUN Feng-xia, XIE Hang-ji et al. (3339
Achievement of Sulfate-Reducing Anaerobic Ammonium Oxidation Reactor Started with Nitrate-Reducting Anaerobic Ammonium Oxidation =«++:+s+eeesesserserseresimmeneniinininie

................................................................................................................................................... LIU Zheng-chuan, YUAN Lin-jiang, ZHOU Guo-biao, et al. (3343)
Effect of Increasing Organic Loading Rate on the Formation and Stabilization Process of Aerobic Granular Sludge «+-«+«+-seseeeesessereens LIU Xiao-peng, WANG Jian-fang, QIAN Fei-yue et al. (3352)
Nitrogen Loss Through Different Ways in Cropland Under Conventional Fertilization; An In-situ Study of Summer Maize Season in the Middle and Lower Reaches of the Yangtze River -+++-+

......................................................................................................................................................... SANG Meng-meng, FAN Hui, JIANG Shan-shan, et al. (3358)
Effects of Water and Nitrogenous Fertilizer Coupling on CH, and N,0 Emission from Double-Season Rice Paddy Field «+eoveeeeeeeseereseneieseen: FU Zhi-giang, LONG Pan, LIU Yi-yi, et al. (3365)
Characteristics of N,, N,0, NO, CO, and CH, Emissions in Anaerobic Condition from Sandy Loam Paddy Soil = +++sereseerereerseresneennsneeens CAO Na, WANG Rui, LIAO Ting-ting, et al. (3373)
Characteristics of Soil Respiration along Eroded Sloping Land with Different SOC Background on the Hilly Loess Plateau -«+:«+-+sssxeeeeeee CHEN Gai, XU Ming-xiang, ZHANG Ya-feng et al. (3383)
Effect of Biochar on Soil Greenhouse Gas Emissions in Semi-arid Region ««+s+sseeeereersensenenienenennininnnns GUO Yan-liang, WANG Dan-dan, ZHENG Ji-yong, et al. (3393)
Characteristics and Coupling Relationship of Soil Carhon and Nitrogen Transformation During In-situ Mineralization Cultivation in Forestlands in the Mountain Area of Southern Ningxia *++++++*

..................................................................................................................................................................... NI Yin-xia, HUANG Yi-mei, NIU Dan, et al. (3401)
Nitrogen Fraction Distributions and Impacts on Soil Nitrogen Mineralization in Different Vegetation Restorations of Karst Rocky Desertification »«+«+sesesrereeressemenenennieneniinininnn

........................................................................................................................................................................ HU Ning, MA Zhi-min, LAN Jia-cheng et al. (3411
Distribution and Dynamics of Cropland Soil Organic Carbon in Jianghan Plain; A Case Study of Qianjiang City = «+«+ssssesseresssereneeeens WANG Yu-zhu, XIAOQ He-ai, ZHOU Ping, et al. (3422
LI Rui, JIANG Chang-sheng,HAO Qing-ju (3429
+= NIE Yan, WANG Xin, WANG Bo, et al. (3438
GUO Peng-ran, LEI Yong-gian, ZHOU Qiao-li, et al. (3447)
-+ LIU Jie, LI Xiao-dong, ZHAO Zhong-hua, et al. (3457)
ZHAO Yan, ZHENG Guo-can, ZHU Heng, et al. (3464)
Influence of Mirabilis jalapa Linn. Growth on the Microbial Community and Petroleum Hydrocarbon Degradation in Petroleum Contaminated Saline-alkali Soil «+«+«eseseesesserseseerennennanens
+++ JIAO Hai-hua, CUI Bing-jian, WU Shang-hua, et al. (3471
A+ Absorption and Assimilation by Four Ectomycorrhizal Fungi WANG Ming-xia, YUAN Ling, HUANG Jian-guo, et al. (3479
Contamination of Organophosphorus Pesticides Residue in Fresh Vegetables and Related Health Risk Assessment in Changehun, China -+ YU Rui, LIU Jing-shuang, WANG Qi-cun, et al. (3486
SONG Li-na, WANG Lei, XIA Meng-jing, et al. (3493
w++ LU Wen-zhou, QTAO Yu-xiang, YU Ning, et al. (3501
REN Yong, JI Sha-sha, YU Ming-feng, et al. (3508

= LIN Xiao-dan, TIAN Liang, LU Bin,et al. (3515
Definition and Control Indicators of Volatile Organic Compounds in China JIANG Mei, ZOU Lan, LI Xiao-gian, et al. (3522
Influence of Dissimilatory Iron Reduction on the Speciation and Bioavailability of Heavy Metals in Soil ~ ++eereeeseerereessssmmeneninninininie SI You-bin, WANG Juan (3533)

)
)
)
)

Homologues Levels and Distribution Pattern of Polychlorinated Biphenyls in Typical Capacitor Contaminated Soil

Adsorption and Desorption Characteristics of Endosulfan in Purple Soil

Community Structure and Succession of Methanogens in Beishenshu Landfill, Beijing -+

Fertility and Environmental Impacts of Urhan Scattered Human Feces Used as Organic Granular Fertilizer for Leaf Vegetables «+-++++++
Degradation of PCDD/Fs by the Mixture of V,05-W0,/TiO, Catalyst and Activated Carbon

Energy Conservation and Emissions Reduction Benefits Analysis for Battery Electric Buses Based on Travel Services

)
)
)
)
)
)
)
)



£ .

CGrER=ZNE 6

K FH H

BIES: B RE BN

EHREZERS

%OE. (REREEHT)
TENL  FAERE FIE F44r H O N H O OF L
S, o == =
AOKE KEE X s w0 RS ARE
— N - N =
PRFHAZT  BAE 22 Ak AR WEE Bokd &
B B9 W N W W BIEK
-
w3 ENVIRONMENTAL SCIENCE
( H};J{AJ‘NJINC;;‘: KE)ﬁ(JLTJJE) (Monthly Started in 1976)
(HHl 1976 4% 8 UREID)
201549 B 15 H #36% ol Vol.36 No.9 Sep. 15, 2015
F = [ESp IRt i Superintended by Chinese Academy of Sciences
=]
F i PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
e 7 (USSR RF) Academy of Sciences
A6 50 T B 08 A5 P R 2R R 5Y B Co-Sponsored by Beijing Municipal Research Institute of Environmental
A = - - Protection
e % KK [ School of Environment, Tsinghua University
i Editor-in -Chief ~ OUYANG Zi-yu:
. BAREAE) G E RS Ed;t:(: } ) by The Editori ll}]l:omd f Envi tal Sci (HUANJING
L0l 2871 {2548 ( T D DL B y e Editorial Board of Environmental Science >
18 5, MR 4% : 100085 ) KEXUE) )
M1 .010-62941102 .010-62849343 P. 0. Box 2871, Beijing 100085 , China
1§E:010—62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn F-mail :hjkx@ ‘rcees. ac.cn
http : //www. hjkx. ac. cn http://www. hjlex. ac. en
H KR 44 3 " " m Published by Science Press
It B A AR 7 16 = 16 Donghuangchenggen North Street,
WS . 100717 Beijing 100717, China
EN Rl 3£ 4T dtmcdbAkEpRI Printed by Beijing Bei Lin Printing House
% 1T 4 4 & K i Distributed by Science Press
35 .010-64017032 Tel :010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal@ mail. sciencep. com
iT M l 4= [E 45 Hu ik F Ry Domestic All Local Post Offices in China
Eih 2L r ] [ B 52 5 VA ) Foreign China International Book Trading Corporation ( Guoji
(b3 399 f54H) Shudian) ,P. O. Box 399, Beijing 100044 , China
—erim  ISSN  0250-3301 s f =
7N | —_————— = 2=
RERETS: 1805 x EREZ RS 2-821
B A E fir:120.00 T ESEZITRS: M 205

BRSNS FET





