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Responses of Soil and Plant "N Natural Abundance to Long-term N Addition in

an N-Saturated Pinus massoniana Forest in Southwest China

LIU Wen-jing', KANG Rong-hua®, ZHANG Ting', ZHU Jing®, DUAN Lei'"

(1. State Environmental Protection Key Laboratory of Sources and Control of Air Pollution Complex, School of Environment, Tsinghua
University, Beijing 100084, China; 2. Department of Environmental Sciences, Norwegian University of Life Sciences, As NO-1432,
Norway )

Abstract: Increasing N deposition in China will possibly cause N saturation of forest ecosystem, further resulting in a series of serious
environmental problems. In order to explore the response of forest ecosystem to N deposition in China, and further evaluate and predict
the N status of ecosystem, the "N natural abundance (8"N) of soil and plants was measured in a typical Masson pine ( Pinus
massoniana) forest in southwest China to examine the potential use of "N enrichment factor (&,.) as an effective indicator of N status.
Long-term high N addition could significantly increase 8"N of soil and plants, which was suggested by an on-going N fertilizing
experiment with NH, NO, or NaNO, for 7 years. Meanwhile, 8"N of soil and plants under NH," deposition was significantly higher than
that under NO; deposition, suggesting different responses of ecosystem to different N-forms of deposition. The "N enrichment factor
(&,,.) had positive correlations with N deposition, N nitrification, and N leaching in the soil water. Linear correlation between N
enrichment factor and N deposition was found for all Masson pine forests investigated in this and previous studies in China,
demonstrating that "N enrichment factor could be used as an indicator of N status. The NH, emission control should also be carried out
accompanying with NO_ emission control in the future, because NH,  deposition had significantly greater impact on the forest ecosystem
than NO; deposition with the same equivalence.

Key words: "N natural abundance; N saturation; masson pine forest; N deposition; "N enrichment factor
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14 0~10 em 1.12a(0.07) 1.15a(0.22) 1.20a(0.28)  —-0.31a(0.16) 0.30b(0.07)  -0.08¢(0.01)
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B (CHAEA) n. d. n. d. n. d. -12.2a(1.3) -5.11b(1.10) -9.44¢(0.07)
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Fig. 1 3"N in soil horizons among different treatments

2.2 ¥ TN &8N

B RE M Y A AR AT A TN SR TE O 11.8 ~
12.3 g-kg ™' RPN 16.3 ~17.6 g-kg ™", Fi‘k
ML 3 9 K 13.7 ~16.7 g-kg™ (0 ~ 10 em J2) .
14.5~16.9 g-kg™' (10 ~20 cm JZ) fl 14.5 ~16. 8
g-kg ™' (20 ~30 em J22). Horf BRO ~ 10 em JR4IHR
AN FEHE I 2 =T SN ML Z Ah AR AL S AR
[ AL EERI A B 22 (R 1).

TCUSXT A Ml 3 2 it Z80RF 1, 8 PN 7 45 AH W A
mn CERIE L RO HB R AE Y FURT A AR ) rh I & 1R
fH. BAOKRE , SNEB AR H AR > Hh R AHY)
> YAEAE AT > AR RS (AN BR3P T 2
ANAREAR M A1 ) . 3 A= AR 8N Bifi 4 38 22 VR 5 11
FEII T (SN AEHE 10 ~20 em E i m NS W,
Kl 2.

Jite U b ( AN T SN) 18 8 NFE 45 A PR i 45 2



2984 2N 5%

Fl 36 &

Ay,
=

FE T X AR (REF) 5 [RIAS, AN FEMLAISNAE +
HEPZ (10 ~20 em) 1R J2 (20 ~30 em) 09587 4= 4t
FR A 8 AR T SN A B i 8 Al 45 4B A P
EHLE T SN REHL( & 2).

FIH A SR (S N 45 FR b Y & 42 IH 1
(e,.), 31 REF FEHbN - 6. 2%0 +0. 5%, W E LT
AN FEHB (= 3. 7%0 0. 3%0) FIl SN FEHL( - 5. 2%o0 +
0. 1%o) , T AN FEHE 3 = T SN Pt

HAE
= =& e ZE #E o
A £ B2 E2 H
=¥ ® HE  HY  HT nE
. = =2 ¥ ®e  wyg &7
-4 % b [
- C c
-6 C
£ |2 ! a i b
Z
= -0 a c
2| OREF
- OAN
_j4| @SN l
-16
RELRFIRIREZ: , FRERR A A AL HL Y
2253 3 (one-way ANOVA, P<0.05)
B2 AELGEEHAENSN
Fig. 2 8N in plant species among different treatments
3 g

3.1 BIESHYEISN L H R

W H 4 HE SUN B A R B Y 3G o
g 0T R S B M ( REF ) 25 KL kg, (5 2
Jite ZEUEE L (AN AT SN) )2 £ 3 (20 ~30 em) BYSEN
KFHZE (10 ~20 em) |, J5H 2 A AL E 24

-2

RAEH, TR IR H NO; RE WA YR ABUE
PIFIF , DR R 28 TR 57 28 A0 BBl , 380 T i
)%'8151\15/‘]1:[;%2:[10’1”.

BAEH A HLUZ A8 N( = 6. 5%0 ~ —4. 0%0)
W K T R SE 0y T H AR K 8 (- 6.0%0 ~
3. 3%0) 7 A T 3R AR b B IR AR R 1
(=4.9%0 ~ — 1.0%0) "™ 13 [F m ¥ 1Y I 447
( =1.7%0 ~ = 1.3%0) FIHH FRAR L3 ( - 1. 8%0 ~
~1.0%0) V) JE R AT AT W T . — R i IX
K ZEFE K i NH, R "NFA B (55900 - 5. 2%
Tl =3.3%0) ™) — 32 bR A ¥ 4 8 N B AR 1) 5
M, % ML DX R UE VK ) E RO m, B 5.96
te(hm®+a) =", B H A B (48. 4% ) 1R,
PAVE DS NAK F 43R 2 (b TR W et )
St R R R A NG ) DO AT R A SN
T HHERZE, 52 M.

AL HRARE RIS NF R TE (1 AE 2)
XS B A Y — SR FT A AR - R
FEL AN A3 HHT BRI 8N IE (3. 7%0 + 3. 5%o,
n="73),JFRERE TITZEN RN -2.8% +
2. 0%0,n =90) """ (HFRE LR G 1T
AR, LA R 1 B A R F 8PN hy i
{8, 3% 5 TR [ #41 F 4G 7R bR+ 5 2R 8N
*H#ﬁ[ﬂjz].

X FHE DA AN [R) 4 2 R] A 8N 25 53 (B 2B i AR
> WFRAEDI T B > B ot > ), SRREE A Y —
SERFFT A FAR AT 2205k — 25 B R W R W 1 B
A HE RS R & A T ONR T

WE 3 fis il Y S £ HES N A, &
PR LI RE A S "N IIL T+ 580 28N, I L™
B FJ2(0 ~10 em) 4IRS N 5% )2 + HES "N [l A5

-2

(b)

£ 5L
z
o

£
6 4
> #H L
2 g 7
g M
il ‘:_3_6_
e &=
=
= -1+ *

_& 1

y=4.62¢-4.92

-3 |

s RIS N/ %o

R*= 0.86

1 1 1 1

0.3
3™ F2 J2(0~10 em)8 ' N/%o

0.6 -0.3

1]

FAN 3 22 E2(0~10 cm)3 ' N/%o

.
0.3 0.6 -0.6 -0.3 0 0.3 0.6
T3 5 2 52(0~10 cm)3'*N/%o

B3 iR, $HitfibREWSNG LEY R EESNIHEXX R

Fig. 3 Correlation of 3"°N in fine roots, current needle, and ground vegetation respectively with 8'°N in upper mineral soil



8 RSCHA + ] PG P i X 20 R FE AR AR - AR N 1 9 = JRE 8 30 St A 4 e iz 2985

WERIEAHCIKE R B 3 (a) ], A RAEY 1Y
S NS H i L2 (0 ~10 em) TIES "N B i
FREAHSCOCER [ 3(b) M3 (c) |, X 5 Z R
FEAE AR 103 R WA P 8N (R i A
RIS N) REAE A —FhH8Ar ok £ AF 2R IR, LA I
i%ﬂgﬁ%;&[lldl%,ﬂ,%]‘
3.2 EAEEFRXETRE ) f
3.2.1  EUUREH A SZ 0

31 it R b ( AN T SN) A9 4 32 FAR H 8 °N
By b T A2 T A SR AT R A X BERE b
(REF) , X 518 Z2 5 X 20 A 09 4 1t 20T 58 4538
FRAFHZ133035380 RGN B 18 4 B v e
FEP P S N. X 32 R O T A R N — G
LA (F 2 NH, ) fa A B3, $8 % 1 6 fk
F(FR2),EWMEZNTALN NO; Wk, DL
B2 UNE BN NH, B B RE e 3 3 1 A
PR T, DR 5 1 i b R MR I S 3 T
FAE Y ONf R 11 R A A
T, BBl A R R R R A PN AR Y
N,O #HERCE] R Ge4h, 1 PN & 4 1) NO, Bk B 7
TN A A N AR TR R SO
I8 N B i
3.2.2  ARREDESZUIER SN

AR R4 2 KR Se i s A A, RIERIAEY)
SUNAE it i NH,NO, ( [A] B 34 im NH,” F1 NO, )
NaNO, (U1 NO; ) FEFAAE R & 2 5. XU
HERR G AR K R A B A AS [ 04 0
NH, TR S 2 I8 N B 3 i T R 5 & (%
T 1 NO; UURE, R R e 3 219 NH,
fifb (2 2) ;=4 "NF AL NO; #E k% (AN 11 SN
FEHLAY NO, IR @ HEA Y ), I N & 42 1Y NH, %
B TE .

1 FAEYAE R A 2o R P S - ZUIR S A
FUIM KRR (K 3) , LA RIE A R DR R £

HINMERTE L FHTHEYING B 2
SIS AN B AR ) T 22 R B R N
AE1Y NH, , T SN FE HAE 9 R H ) 5 22 02 PN G 3%
LB NO; |, NI 30 T RIS "Ny 22 5707

3.3 UNEERTF LI R

AL PR PN E R K T (e, 5 H A A
T VA b B SRR R B (T EE NOS )
PR B FEMIEMICK R (R2), MX L & Y
ERRGIRGAMMA H BV CR (Flan, Ko
R AR, R XA 2 AW R
DB SE ST PN AR R R R AE AR R G i AR
A, N A AR X B A B R g A
BT I 11 S T s AR v A I AR | ARG M DX T
HARMAS R WIEL T &£ N T 540
T2 A Y B35 A 6 PE. Emmett 25025 12 245 R o
4 b DR AR BRI N B AR R, R T w AR
¥ (e,.) 5 AV Z R AF1E B3 0 AR OGO R
(R*=0.98,P <0.01; FE4) (HEZIIE HEE %t
KR AR A R R g, HA DI RAAE 1 ~6
g+ (m*-a) ' ZJA].

AHFFEAFE] REF, AN F1 SN HEHLAY &, 53 51 Ry
-6.2%0 = 0. 5%0\ - 3.7%0 + 0. 3%0%[] - 5.2%0 +
0. 1%0( £ 2) . X v 1Ay 1 IX () 0F 5% 45 SR 1647 43
i, 1 [X A 45 3 [ 0350 A T FRAR S A 3
AR R ARAR ) o R b R 2 22 U i X ) FE TR AT AR
RO, AR ] i 0 A S AR R AR AT R
MR R S B (LG AT TSP, |25 4
Wi DHS A BE G LCG) BY & 45 N F MR DL
AR DENERIEALKLR (R =0.74,P<0.05),
R T R R AR A 225 52 ot 3 ) 5 T ) 57 b —
S FOM I ] BE R AR R (K 4). DLEA
(AR FE A5 ST L 20 3R W, & A R AT R R AE
ARG RIRES, A 8 IR I} 2% 18 AR 45
HA R 2R, 350 75 5 22 LI 285 SR 1 S

®2 EREHEMHABESEERETF"

Table 2 N fluxes and N enrichment factor in different treatments

iH REF AN SN R?
AU ( ASRDIE + AL ) /g (m? -a) ~! 5.0 9.0 9.0 0. 61
WERFLHER /g (m?-a) 7! 1.7 3.8 3.7 0. 80
g LR /g (m? a) 7! 1.5 3.6 2.4 0. 94
+ 3K (30em) NO; i@ /g (m?-a) ! 3.9 7.0 6.5 0. 68
UNE /%o -6.2 -3.7 -5.2

1) R P R LR | A AL NO; R B S 2005 ~2010 4FEI9ME, ILSCHR[40] 5 R? AR ARE T 545 AIEIMEFR A C E R R B (n =

9,P<0.05)



2986 woom OB % 36 %
NYLHE A (ma)! nitrogen deposition on nitrogen cycling in forests: a synthesis of
0 0 2 4 6 8 10 12 14 16 NITREX data [J]. Forest Ecology and Management, 1998, 101
T T T T T T T (13): 3755,
y=15T7x- 11.89 y=10.29x-7.50
“2.0 - N R2=0098 RE=0.74 [7] Emmett B A, Boxman D, Bredemeier M, et al. Predicting the
2 -40 : effects of atmospheric nitrogen deposition in conifer stands:
e evidence from the NITREX ecosystem-scale experiments [ J].
% =6.0 - Ecosystems, 1998, 1(4) : 352-360.
;3 ol , x o TSP-REF o [ LA 13092391 [ 8] Magill A H, Aber ] D, Berntson G M, et al. Long-term nitrogen
i o TSP-AN A ig:‘:;‘ls"‘sl additions and nitrogen saturation in two temperate forests [ J].
g & TSP-SN =7 -
=10.0 |- ‘,'/ % DHSBY  ——  I2HMK(TSP,DHS,LCG) Ecosystems, 2000, 3(3) : 238-253.
2o o LCGH [9] Garten C T. Variations in foliar N abundance and the
availability of soil nitrogen on Walker Branch Watershed [ J].
E4 “NEEEFE5ERERETENLR Ecology, 1993, 74(7) . 2098-2113.
Fig. 4 Relationship between "N enrichment factor and N deposition [10] Nadelhoffer K J, Fry B. Nitrogen isotope studies in forest
ecosystems[ A ]. In; Michener K L. A R H, (ed). Stable
4 @R Isotopes in Ecology and Environmental Science [ M]. Oxford:
. Blackwell Scientific Publishers, 1994. 22-44.
( 1 ) ﬁﬂx\—f& Er‘ﬂﬂﬁ B:J,ﬂi‘ﬂ EB%*/A;H( E/‘J j:% [11] Hogberg P. Tansley review No. 95 "N natural abundance in soil-
1 N T . o plant systems [ J]. New Phytologist, 1997, 137(2) . 179-203.
FIREL) N A SR 2 BE HEAT 23 B LU, SR B 2 ,
. A A o . . . [12] Emmett B A, Kjgnaas O J, Gundersen P, et al. Natural
1 e BRI A S 3SR IR B N B AR F . A sy , . ,
abundance of °N in forests across a nitrogen deposition gradient
I £ Gl AE A L B A =
ULF%E/J:[:EI j:”] IEJF{‘: = EI:/TE G} *Ac?kﬁi?é? %\2 L E/J 2] % ’ﬂ % [J]. Forest Ecology and Management, 1998, 101(1-3) ; 9-18.
”N?ﬁ?%?ﬁﬁﬁ‘éfﬁﬂﬂ%\%ﬁﬁi?&%%ﬂ@ﬁ%?&% [13] Pardo L. H, Templer P H, Goodale C L, et al. Regional
TE*/]_; Kﬁﬁ%ﬁgﬁ@}ﬂ?ﬂlu%% E(JS'{}‘% assessment of N saturation using foliar and root 8N []].
, M4 .
N N — . e Biogeochemistry, 2006, 80(2) . 143-171.
(2) VAR R SE0 T A R 28 0 L e (N e )
. ao Y, Duan L, Xing J, et al. Soil acidification in China; is
5 ~ . . . [14] Zhao Y, Duan L, Xing J I. Soil acidification in Chi i
2 NO; ) A 4 AN [ e 7 L) T - 398 114 S PN [+ 75 . - , , .
: controlling SO, emissions enough? [ J]. Environmental Science
= ) = E N -y ke
(AT B9 NH, VTR T B35 T NO; DR and Technology, 2009, 43(21) ; 8021-8026.
yﬂ“ %fﬁiu NH4+ Dﬁ:[g%ﬂ/\];;imﬁmaﬂ , ﬁﬁ?ja[ﬂ Eﬁﬁ‘ﬂg [15] Liu X J, Duan L, Mo J M, et al. Nitrogen deposition and its
e S N L] vt IRy ecological impact in China: an overview [ J |. Environmental
SUULHEFE ] 3 36 NO, HERCHI I (PR No; it e et 2o
ollution,, , : - .
NV &hin il > Il b ‘
Eﬁ) ’ .ﬁb@lXI_JBTE%JU NH% ﬁkﬁiéﬁﬁj{}&’y\ﬁﬁl&%ﬁ& [16] Liu X J, Zhang Y, Han W X, et al. Enhanced nitrogen
NH4+ ‘ULIZ%- deposition over China [ J]. Nature, 2013, 494 (7438) . 459-
S 30k 462.
allowa , Townsen , Erisman , el al 7 i , Tian . Spatial and temporal patterns of nitrogen
[1] Galloway J N, T d A R, En J W L [17] LiC Tian H Spatial and poral p f I
Transformation of the nitrogen cycle: recent trends, questions, deposition in China; synthesis of observational data [ J]. Journal
and potential solutions [ J]. Science, 2008, 320 (5878 ) ;. 889- of Geophysical Research, 2007, 112(D22) . D22S05.
892. [18] TLuX K, Mao Q G, Gilliam F S, et al. Nitrogen deposition
[2] Aber]J D, McDowell W H, Nadelhoffer K J, et al. Nitrogen contributes to soil acidification in tropical ecosystems [ J]. Global
saturation In temperate forest ecosystems: hypotheses revisited Change Biology, 2014, 20(12) . 3790-3801.
[J]. BioScience, 1998, 48(11): 921-934. [19] Larssen T, Duan L, Mulder J. Deposition and leaching of sulfur,
[ 3] AberJD, Magill A H. Chronic nitrogen additions at the Harvard nitrogen and calcium in four forested catchments in China;:
Forest ( USA ) the first 15 years of a nitrogen saturation implications for acidification [ J]. Environmental Science &
experiment [ J ]. Forest Ecology and Management, 2004, 196 Technology, 2011, 45(4) . 1192-1198.
(1):1-5. [20] ZRAEG. PEAHE (M]. dbat. Bzl 1980, 235.
[ 4] Kreutzer K, Butterbach-Bahl K, Rennenberg H, et al. The [21] é—%fﬁ%ﬁﬁé, LhoRR, R4 4 FPRTTERILEE 2001 ~ 2010 4F
complete nitrogen cycle of an N-saturated spruce forest ecosystem FRULRERAL [J]. BBERL, 2014, 35(1) ; 60-65.
[J]. Plant Biology, 2009, 11(5) : 643-649. [22] Chen X Y, Mulder J. Indicators for nitrogen status and leaching
[5] =z, a4, S, 5. SR DT L m i f+ in subtropical forest ecosystems, South China [ J ].
B AR oW (], M SR AEYE, 2011, Biogeochemistry, 2007, 82(2) : 165-180.
17(4) : 461-466. (23] BoW, Jti, Bk, & MAKAEE N R L a
[ 6] Gundersen P, Emmett B A, Kjgnaas O J, et al. Impact of MLk g sgm [1]. PREERE, 2008, 29(2) : 440-445.
) P



RSCHA + ] PG P i X 20 R FE AR AR - AR N 1 9 = JRE 8 30 St A 4 e iz

2987

[26]

[27]

(28]

[29]

[30]

[32]

kAR, BeE, Wi, 55 KA FZEEED X R L AR bk 3
BERAE R [1]. BRI, 2006, 27(9) : 1878-1883.
Mariotti A. Atmospheric nitrogen is a reliable standard for natural
3N abundance measurements [ J]. Nature, 1983, 303(5919) .
685-687.

Mariotti A, Germon J C, Hubert P,

et al. Experimental

determination of nitrogen kinetic isotope fractionation; some
principles; illustration for the denitrification and nitrification
processes [ J]. Plant and Soil, 1981, 62(3) ; 413-430.
Martinelli L A, Piccolo M C, Townsend A R, et al. Nitrogen
stable isotopic composition of leaves and soil: tropical versus
temperate forests [ J]. Biogeochemistry, 1999, 46 (1-3) . 45-
65.

Templer P H, Arthur M A, Lovett G M, et al. Plant and soil
natural abundance 3N indicators of relative rates of nitrogen
cycling in temperate forest ecosystems [ J]. Oecologia, 2007,
153(2) : 399-406.

Koopmans C J, Van Dam D, Tietema A, et al. Natural N
abundance in two nitrogen saturated forest ecosystems [ J].
Oecologia, 1997, 111(4) ; 470-480.

Cheng S L, Fang HJ, Yu G R, et al. Foliar and soil °N natural
abundances provide field evidence on nitrogen dynamics in
temperate and boreal forest ecosystems [ J]. Plant and Soil,
2010, 337(1-2) . 285-297.

Fang HJ, Yu G R, Cheng S L, et al. Nitrogen-15 signals of
leaf-litter-soil continuum as a possible indicator of ecosystem
nitrogen saturation by forest succession and N loads [ J].
Biogeochemistry, 2011, 102(1-3) ; 251-263.

Wang A, Fang Y T, Chen D X, et al. Variations in nitrogen-15

[34]

[35]

[37]

[38]

[39]

natural abundance of plant and soil systems in four remote tropical
rainforests, southern China [ J]. Oecologia, 2014, 174 (2) .
567-580.

Hogberg P, Hogbom L, Schinkel H, et al. "N abundance of
surface soils, roots and mycorrhizas in profiles of European forest
soils [J]. Oecologia, 1996, 108(2) ; 207-214.

RIEK, ZRIRSC, skik, 45, TRl 5 R AR 2 e
KPR A R R [1]. B2, 2012, 32(9):
1599-1603.

ERR, TEM, T, 5. ERIRW X D RERMAE %Y
FEAE SO 0 A [T]. AEAR AR, 2013, 33(6) -

1842-1851.

Liu C P, Yeh H W, Sheu B H. N isotopes and N cycle in a 35-
year-old plantation of the Guandaushi subtropical forest
ecosystem, central Taiwan [ J ]. Forest Ecology and

Management, 2006, 235(1-3) ; 84-87.

Pardo L H, Semaoune P, Schaberg P G, et al. Patterns in 3N
in roots, stems, and leaves of sugar maple and American beech
seedlings, saplings, and mature trees [ J]. Biogeochemistry,
2013, 112(1-3): 275-291.

Pardo . H, Hemond H F, Montoya J P, et al. Natural
abundance N in soil and litter across a nitrate output gradient in
New Hampshire [ J].
251(3) : 217-230.
Aok, kiRl , MRS, AF. TR E PR X R DR AR
MR N T L4 F AR PN R B S AR (], A
i, 2009, 25(5) : 1291-1296.

. Ak aE 18 5 5 R ST R R Ak AR AR - A
[D]. dbst. iR, 2011,

Forest Ecology and Management, 2007,



HUANJING KEXUE Vol.36  No.8

Environmental Science ( monthly) Aug. 15, 2015

CONTENTS

Characterizing Beijing’s Airborne Bacterial Communities in PM, sand PM,, Samples During Haze Pollution Episodes Using 165 rRNA Gene Analysis Method «+:eseseeeereseerersesinssicninsnen
WANG Bu-ying, LANG Ji-dong, ZHANG Li-na, et al. (2727
XIONG Qiu-lin, ZHAO Wen-ji, GUO Xiao-yu, et al. (
CHENG Jing-chen, CUI Tong, HE Wan-qing, et al. (
+ FAN Shou-bin, TIAN Ling-di,ZHANG Dong-xu, et al. (2750
(
(

Distribution Characteristics and Source Analysis of Dustfall Trace Elements During Winter in Beijing

Pollution Characteristics of Aldehydes and Ketones Compounds in the Exhaust of Beijing Typical Restaurants

Emission Characteristics of Vehicle Exhaust in Beijing Based on Actual Traffic Flow Information -

Chemical Compositions in PM, 5 and Its Impact on Visibility in Summer in Pearl River Delta, China YANG Yi-hong, QU Qun, LIU Sui-xin, et al.
Health Risk Assessment of Tunnel Workers Based on the Investigation and Analysis of Occupational Exposure to PM|reeeseeeseseereseeneese XIANG Hua-li, YANG Jun, QIU Zhen-zhen, et al.
Analysis on Emission Inventory and Temporal-Spatial Characteristics of Pollutants from Key Coal-Fired Stationary Sources in Jiangsu Province by On-Line Monitoring Data »«++eeeeseesreseeees
ZHANG Ying-jie, KONG Shao-fei, TANG Li-li, et al. (2775)
Hydrogen and Oxygen Isotopic Compositions of Precipitation and Its Water Vapor Sources in Eastern Qaidam Basin 7HU Jian-jia, CHEN Hui, GONG Guo-li ( 2784 )
Distribution Characteristics of Sedimentary Pigments in the Changjiang Estuary and Zhe-Min Coast and Tts Implications «+«+sesseseeseeresnesennenseeenes LI Dong, YAO Peng, ZHAO Bin, et al. (2791)
Nutrients Input Characteristics of the Yangtze River and Wangyu River During the “Water Transfers on Lake Taihu from the Yangtze River” - -
............................................................................................................................................................ PAN Xiao-xue, MA Ying-qun, QIN Yan-ven, et al. (2800
WANG Long-tao, DUAN Bing-zheng, ZHAO Jian-wei, et al. (2809
Effect of Water and Sediment Regulation on the Transport of Particulate Organic Carbon in the Lower Yellow River -+ ZHANG Ting-ting, YAO Peng, WANG Jin-peng, et al. (2817
Concentration and Source of Dissolved Organic Carbon in Snowpits of the Tibetan Plateau ««+:«+sessesseseesenensenisinensisenns YAN Fang-ping, KANG Shi-chang, CHEN Peng-fei, et al.

Variations of Inorganic Carbon and Iis Impact Factors in Surface-Layer Waters in a Groundwater-Fed Reservoir in Karst Area, SW China -

Pollution Characteristics of Surface Runoff of Typical Town in Chongging City «++eeseeeseereereresemenenenineneneinens

)
)
)
)

Modeling the Influencing Factors of Karstification and Karst Carbon Cycle in Laboratory «+«eseeseeeeseseserseesenenssninnenns

Distribution Characteristics and Ecological Risk Assessment of HCHs and DDTs in Surface Water Bodies in Xinxiang

(
; an (
+ FENG Jing-lan, YU Hao, LIU Shu-hui, el al. (2849)
Comparison Study of the Alkanes in Different Aquifer Medium Under Qingmuguan Underground System «sveseoeseesesesesesesesennes LIANG Zuo-bing, SUN Yu-chuan, WANG Zun-bo, et al. (
Spatial Distribution Characteristics of Different Species Mercury in Water Body of Changshou Lake in Three Gorges Reservoir Region ««+esseseersesseesiemenenniinienniiininns

............................................................................................................................................................ BAT Wei-yang, ZHANG Cheng, ZHAO Zheng, et al. (2863)
Influence of Marine Aquaculture Around Coal Power Plant on Mercury Species Change in Aquatic Ecological Environment «+-++++++++-++- LIANG Peng, WANG Yuan-na,YOU Qiong-zhi, et al. (2870)
Using 8%%-502 ~ and §'N-NO;", §'0-NO;™ to Trace the Sources of Sulfur and Nitrate in Lihu Lake Undergound Water, Gudngxl China «=ssereeees LI Rui, XTAO Qiong, LIU Wen, et al. (2877)
Ecological Effects of Algae Blooms Cluster; The Impact on Chlorophyll and Photosynthesis of the Water Hyacinth +++ LIU Guo-feng, HE Jun YANG Yi -Lhong, et al. (2887)
Influence of Natural Dissolved Organic Matter on the Passive Sampling Technique and Its Application i( )
Adhesion Force Analysis of Protein Fouling of PVDF Ultrafiltration Membrane Using Atomic Force Microscope ++ WANG Xu-dong, ZHOU Miao, MENG Xiao-rong, el al. (2900)
Influence of CNTs on Photodegradation of Salbutamol in Water Environment -+ = WANG Qi, HAN Jia-rui, WEI Bo-fan, et al. (2906)
Preparation of B-In,S; and Catalytic Degradation of Oxytetracycline Under Solar Light Irradiation «+s+essereesesseenessrisnsnesnnnnees Al Cui-ling, ZHOU Dan-dan, ZHANG Rong-rong, et al. (2911)
Nitrogen Release Performance of Sediments in Drainage Pipeline CHEN Hong,ZHUO Qiong-fang, XU Zhen-cheng et al. (2918)
Analysis of Precipitation Formation in Biofilm CANON Reactor and Its Effect on Nitrogen Removal FU Kun-ming, WANG Hui-fang, ZUO Zao-rong, et al. (2926)
Optimization of Energy Saving Measures with ABR-MBR Integrated Process —«+eessereeeseremenenesisnenenninnis e WU Peng, LU Shuang-jun, XU Yue-zhong, et al. (2934)
Abundance and Community Composition of Ammonia-Oxidizing Archaea in Two Completely Autotrophic Nitrogen Removal over Nitrite Systems »++-+++*
............................................................................................................................................................... GAO Jing-feng, LI Ting, ZHANG Shu-jun, ef al. (2939)
Formation Mechanism of Aerobic Granular Sludge and Removal Efficiencies in Integrated ABR-CSTR Reactor »++veeeseeesesresvsnssnsinsnen WU Kai-cheng, WU Peng, XU Yue-zhong, et al. (2947)
Distribution Characteristics and Risk Assessment of Organochlorine Pesticides in Surface Soil of Pearl River Delta Economic Zone ««+:«+stssessesesesesenssisnenennnn DOU Lei, YANG Guo-yi (2954 )

Risk Assessment of Heavy Metal Contamination in Farmland Soil in Du’an Autonomous County of Guangxi Zhuang Autonomous Region, China »«+«ssesserrerseememenensenincnennsininennnnen
.................................................................................................................................................................. WU Yang, YANG Jun, ZHOU Xiao-yong, et al. (2964)
Assessment of Heavy Metal Pollution and Its Health Risk of Surface Dusts from Parks of Kaifeng, China «+:+seeeeeeesereeseeiesesenees DUAN Hai-jing, CAI Xiao-giang, RUAN Xin-ling, et al. (2972)
Responses of Soil and Plant "N Natural Abundance to Long-term N Addition in an N-Saturated Pinus massoniana Forest in Southwest China -
......................................................................................................................................................... LIU Wen-jing, KA[\G Rong'hua, ZHANG Tingy el al' (298] )

Latitudinal Changes in Plant Stoichiometric and Soil C, N, P Stoichiometry in Loess Plateau — «ereeoeeeererersessiemeneneinnnienn LI Ting, DENG Qiang, YUAN Zhi-You, et al. (2988)
Open-top Chamber for in situ Research on Response of Mercury Enrichment in Rice to the Rising Gaseous Elemental Mercury in the Atmosphere ««+:«+ssssesseersesenenssnimenennsnininsnne

""""""""" CHEN Jian, WANG Zhang-wei, ZHANG Xiao-shan, et al. (2997)

Y *++ ZHENG Wen-jun, WANG Ming-yuan (3004 )

Impact on the Microbial Biomass and Metabolic Function of Carbon Source by Black Soil During Rice Cultivation «+»«esessesrereesessesnene ZHAO Zhi-rui, CUI Bing-jian, HOU Yan-lin, et al. (3011)

Effect of Decomposing Products of Immobilized Carries on Desorption of Pyrene in Contaminated Soil +«+++weeesesresnesssessnnenen TONG Dong-li, SHUANG Sheng-qing, LI Xiao-jun, et al. (3018)

Solidification/Stabilization of Chromite Ore Processing Residue (COPR) Using Zero-Valent Iron and Lime-Activated Ground Granulated Blast Fumace Slag """"""""""""""""""""""

.................................................................................................................................................................. YANG Rong, LI Hung-bo, ZHOU Yongli, et al. (3032)
Improving Agricultural Safety of Soils Contaminated with Polycyclic Aromatic Hydrocarbons by In Situ Bioremediation ««+-«+sssseseeeees JIAO Hai-hua, PAN Jian-gang, XU Sheng-jun, et al. (3038)
Competence of Cd Phytoremediation in Cd-OCDF Co-contaminated Soil Using Mirabilis jalapa L. «+++++t-vevseeesesnesnssnssensinininsineninnenes ZHANG Xing-li, ZOU Wei, ZHOU Qi-xing ( 3045)
Effects of Soil Moisture on Phytoremediation of As-Contaminated Soils Using As-Hyperaccumulator Pleris vittata L. +++=++veveseeeeeveseeees LIU Qiu-xin, YAN Xiu-lan, LIAO Xiao-yong, et al. (30356)
Effects of Phosphate Rock and Decomposed Rice Straw Application on Lead Immobilization in a Contaminated Soil +:«+xtsveeeeesesneeeseneens TANG Fan, HU Hong-qing, SU Xiao-juan, et al. (3062)
Residue and Degradation of Roxarsone in the System of Soil-Vegetable -+ SHAO Ting, YAO Chun-xia, SHEN Yuan-yuan, et al. (3068 )
Acute Toxicity and Safety Assessment of Three Typical Organic Pollutants to Two Aquatic Organisms «+«+:++=+++++ » YANG Yang, LI Ya-jie, CUL Yi-bin, et al. (3074)
Effects of Oil Pollutants on the Performance of Marine Benthonic Microbial Fuel Cells and Its Acceleration of Degradation «««+«+-=+-+++- MENG Yao, FU Yu-bin, LIANG Sheng-kang, et al. (3080)
Microwave In-situ Regeneration of Cu-Mn-Ce/ZSM Catalyst Adsorbed Toluene and Distribution of Bed Temperature —««+-++sesseseesessesseseens HU Xue-jiao, BO Long-li, LIANG Xin-xin, et al. (3086)
Impact of Thermal Treatment on Biogas Production hy Anaerobic Digestion of High-solid-content Swine Manure =«+xexsseeseesesvsesensinenen HU Yu-ying, WU Jing, WANG Shi-feng, et al. (3094 )
Impact of Phosphogypsum Wastes on the Wheat Growth and CO, Emissions and Evanuation of Economic-environmental Benefit L1 Ji, WU Hong-sheng, GAO Zhi-qiu, et al. (3099)
Status Quo, Uncertainties and Trends Analysis of Environmental Risk Assessment for PFASs «+eereeeeeserensersinensiiinnn HAO Xue-wen, LI Li, WANG Jie, et al. (3106)




£ .

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
-
w o a3 ENVIRONMENTAL SCIENCE
( H};J{AJ‘NJINC;;‘: KE)ﬁ(JLTJJE) (Monthly Started in 1976)
(HHl 1976 4% 8 UREID)
01548 B 15 H #36% Hsi Vol.36 No.8 Aug. 15, 2015
= & hEPFERE 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
4§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
b AR L 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



	上部Binder1.pdf
	环境科学15-08封面.pdf
	中文目录－ hjkx1508-2.pdf

	20150834.pdf
	下部Binder1.pdf
	英文目录－ hjkx1508-3.pdf
	封底－ hjkx1508.pdf




