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Effects of slope position on soil microbial biomass of Quercus liaotungensis forest

in Dongling Mountain
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1 State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing
100085, China

2 Graduate University of Chinese Academy of Sciences, Beijing 100049 , China

Abstract: Soil microbial biomass is an important component of terrestrial ecosystem and plays an important role in the
nutrient cycle and energy transformation in forest ecosystem. With its great sensitivity to the environmental conditions, the
size of soil microbial biomass can be affected by a number of factors. As an important geographic factor, slope position can
affect the soil microbial biomass by influencing soil microclimate, soil physical and chemical properties, vegetation growth
and below-ground carbon input. Soil microbial biomass at slope scale has not been well studied as far as we know, and most
of the previous studies of this topic chose a single mountain slope as study area, lacking of comparison among different slope
positions in the entire distribution of one plant species. To address this question, we selected 10 west slopes along the
altitudinal gradient of Quercus liaotungensis forest, with altitude ranging from 1000m to 1800m in Dongling Mountain of
Beijing as our study area. A total of 357 soil samples were collected to compare the differences of soil microbial biomass on
different slope positions, in which, 120 samples belonged to top slope, 138 samples belonged to middle slope and 99

belonged to bottom slope. Soil microbial biomass was measured using chloroform fumigation-extraction method. Soil and
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vegetation factors were also tested. Analysis of variance (ANOVA) , partial correlation analysis and path analysis were used
to investigate the difference in soil microbial biomass on different slope positions and their influencing factors. ANOVA
analysis showed that microbial biomass carbon and nitrogen from different slope positions were not significantly different
(with P>0.05) , while the soil properties showed significant differences ( P<0.05) ; soil moisture, soil organic carbon and
total soil nitrogen was significantly higher on bottom slopes than that on middle slopes and top slopes. Soil pH and herbal
richness had no significant difference among slope positions (with P>0.05). Partial correlation analysis showed that the
microbial biomass had significant positive correlations with soil moisture, soil organic carbon and total soil nitrogen (with
P<0.05), and a significant negative correlation with herbal richness (with P<0.05). Further path analysis showed that on
top and middle slope positions, soil moisture and soil organic carbon were important factors, while the negative effect of
herbal richness was significant on bottom slopes. This study showed that the change of slope position significantly affected
the differences in soil properties, therefore affecting the spatial distribution of soil microbial biomass. However soil
microbial biomass was also affected by herbal richness with a negative effect, with which the combined effects led to no

significant difference of soil microbial biomass among slope positions.
Key Words: slope position; Quercus liaotungensis forest; soil microbial biomass; path analysis
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Table 1 Partial correlation among soil microbial biomass, soil Physicochemical Properties and herbal species richness

pH SM soc TN MBC MBN HR
pH 1.000
SM -0.041 1.000
socC 0.026 0.552** 1.000
TN 0.119 0.528 ** 0.881* 1.000
MBC 0.158 0.307 ** 0.406 ** 0.375* 1.000
MBN 0.135 0.428 ** 0.443** 0.392* 0.528 ** 1.000
HR -0.056 -0.238* -0.320°* -0.283** -0.260** -0.380** 1.000

#* P<0.05, # % P<0.01; SM 3% 7K soil moisture; SOC 134G HLEK soil organic carbon; TN $-3# 4% total nitrogen; HR H8 5 & herbal
richness ; MBC - 3Ef/E ) 85% soil microbial biomass carbon; MBN -3/t ¥ % soil microbial biomass nitrogen

BEAR BB ST, B2 DA B R AR B A TAS 0 5 11030, 45 1R 255 e DR 28 % T - S il A 0 e Tl 1)
WA RE, SRR T AR i TR ARG 5
2.5.1 YRR BT AR ] BOE AR R AR

WE s frs, EYAL L, BERERE (P<0.05) 34 5 4% HEE S /KRN AU A IR E YR A,
A ARG e A i e N 1 4 A, U Wi fon) IR M A, A SR AR B3 (P>0.05) .

W& 2 PR, LA b, 255 M PR -6 - S A et e 1) i R 182 Sy 0. 30, 6T - 398 A 1 it I i
FER0.46, 25 I, 50K 40 A+ BEA HLAR T T 4 e i A 4 e ) R T )3 AR R BURK, 43 SR
0. 44 F10. 45 ; %7 T I AE Y A0 S R2 e il A2 R A0, 387K A3 A U W e i () 5% i e K, 43l R
0.51 F10.46, FAhP X T LR 2 R .2 (P>0.05) .
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Fig.5 Path analysis model of top slopes
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Table 2 Path coefficient of top slopes

520 R Independent variable

Dependent variable Path SM SOC TN HR MBC R?
MBC EHewm 0.11 0.41* — -0.09 — 0.30
EE23-AL1| 0.33* 0.04 0.04 — —
pes- 1] 0.44" 0.45* 0.04 -0.09 —
MBN HiEm 0.29* — -0.11 -0.16 0.46* 0.46
)25 M) 0.22 0.20 0.05 -0.04 —
pes-Ali| 0.51°* 0.20 -0.06 -0.20 0.46*
2.5.2  HEAER BT REAR I Sl AR R AR 0.14 .
w6 Fran, 3 b, AR (P<0.05) A 0.30* MBC
o - . . N (N
4 S5 IS KX A PR, A HLRR X 1 6L
AR 3 A R, A W R R X SRR Y 0.28*
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Chi-Square = 0.67, DF = 2, P=0.72, GFI = 0.99, RMSEA= 0
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Fig. 6 Path analysis model of middle slopes
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Table 3 Path coefficient of middle slopes

B
w

WA I 28 (P>0.05) .

50 K Independent variable

WA Wi
Dependent variable Path SM socC TN HR MBC R?

MBC IRl 0.14 0.30" — -0.176 — 0.17
] 4552 0 0.12 0.02 0.01 — —
SR 0.26 0.32" 0.01 -0.176 —

MBN HH 0.17 — 0.08 -0. 14 0.28* 0.21
)45 52 0 0.13 0.18 -0.01 -0.02 —
SRR 0.30" 0.18 0.07 -0.16 0.28*
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Table 4 Path coefficient of bottom slopes
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3 iFig

3.1 AN[FISEA A SRR N A REAS R 10 25 5 LUK

T A | #0985 £ A D7 AU D PR K A W s A B B DR AR ST A [ 19 S
E A PR E T HARAE A AT R [ S - A K B AR 43 A (1 22 S S B o R B SR T 5 4
A7 o 2 okt e R v - TR T i

— M 1R P AR ARG R 3, AR SR O ORISR AL A O DTAR X - R
JE A PSS B R, DU DO YAR R AR PR Bt T T 209 E 3R 7 WY RS E PEAr T 3, R HOK I 26
PR Gf , FEF LA R AR 3 Y s R R 22 0

FEAMIFFE R, AN ] 1 HRROUAT B & 9 22 5, Hob R 3 i R3Sk i A LR 5 i\ R
T, 5 SCHRAF S A AR ) E R A B IR K Ay FRA S M 2E S (EL S Bl ) A
RYZEFRIAN K i 4 pH (ETE A W) TE i 3 25 5%

W W (0 ) A2 A, M b AR i 2 3R B D — AR A0 B, (B T A TR M A T S A A [ B 46
SRR AT RE 3225 R [RIR T b 4 1 HEIR B RO A R A G, T AR AR A 38 BRI G, AR
WFFE , BA R 6 BEAE A AL TE 35 25 5, UEHHARIT ST DX A BB I R X B AS J2 A 0 b = e 8 7 A 18 35 52
M, A SCHRE W B Xot b o 5 8 TE B S 2 (H AT — S SR A I ST A5 SR S AR TR R Bk S R
T HE— LRI,

3.2 ARSI ) 22 S IR 23 A
TERGE B LR AET | LSRR VIR 32 KM 1) LS AR BRI S | 8 52 B S 2 | e B S5

http ; //www. ecologica. cn



20 4 ML A AN AR R AR ERAR SR A e 6419

ZINR I, LA T AL AN ], AR Bt 2 52 B P A3 A2, DTG 25 52 o) 1) b 3 Bk Ay 1) A2 4R
AT A Y AR BEAR O, R RE SR R 28 ) S R A 9, (B A% Bl A0 ] - e AR Wy )
ESARGE e GURTE T %) X R W] LR Y R R R TR L 1 2 F e R R £ 05 A VR T
45

ISR R T IR A ORISR A T RS RUE W R R B T K AL
i A pH (HAF HHER T LLREAR R AT RER M, RIS AL IR R A
FEIEXS TR BEMRE R, b, 1 pH EAEARHTE X T R BUE YR R A K, ]
AE EZ ST X NSRRI AL A KA O B IS KR | R R Pl S TR E YA 38 IE ARG
KFR, GREBOAFEERAIE 2 hiFA S B 5 LR Y B3 UG, 5 — 2SOk 5 AR e 5l
NN BEAE SRR R T, U 2 TR A AR AR AR A K R R B R R AT R
RESEER , OB BOAE B4 6] LA S AR -5 SR Wy a0 T 37 0 A 7 SRAR K, IR et 45 2R ] g 55 LAl AR 952 5 AR
JRBIZE g AL AR A W) 2 [0 TR B O, X T ILESIE I A fr TOT B S A U Z= 0 8
SR DT IR — PR

B KAy L R W PRI A X T SR WA B R AR Z W SERGE TR AR T
HERAEII SN AL B AR D R R R E Y R LS i A R R R
TR 2R SRR A I B, DR K A3 B TR AR T 2 i R R W R AR A MK Sy
AR G A= 1077 A LA B2 ) 3w LA o ) A LB | U A R, X SR A W A
W0 T AR R 2RO SRR BT 5 43 1 AR A L A AR D T AN A Y
FRRD L RE YR T % LIRS I R A1 B A 2 B L D A R SR
RSN AR R HIRUE Y R S A LR 4 A T B DU AR OG22 R i BT R
F189 5% i e T M FH P 2 B R T SRR 0 1) TE A ORI e, DTS BIR ) L SR A= W R R TSI T
W% e rp SRR M A B ERE AR, RO BOAR R Ak T LA G AR AR O I A O L
R BRI BAF 3R A A ATRT S ) AR E

ZERE PSS VNSRS i S Nl e e A S i s P W) g e VA e ok = 315 Sy (B AL
T Y R A B WA M T R 2 5 . LI, o TR AR R B A 2 (AR A N Y
FHEL 2S5, PRI K 2357 2335 0 L S My A R R BR A PR 2R A2 0y B 45 RAIE S, b SR A 1y e 32 22
52 3] b e KA A HLAR BRI, S AR R RO, T SRR e e R B R S KRR,
Wiz, Al BB T AL T e RE 1 BE Y SRR ANARE , AR A 2% BRI A IR R A h ik 22 32 B Al 2 1A
FHIIRZIR , DR AR oA 2 A v R ) i R R AR X /)N, 4% S TR 7 5 - A A i 0 S E A AR A A
YA TR LR R B 0 PR AR 2 E S S K A R A DLBRATS SR e R E R N R, T, R
SRIRIY TR AR LI AR IR E MR IR BB TR, AR T A R R, e K R (4 S I
e RO T H A e P ZR Ul W] 1 5 KRR Ry b S A e ) T R PR R TR SR R R T
IR R R Y RO O T R A W A AR U

LA VA ERTIE A R RN AN A b 52 M S W e (9 DR A R B 3 AN TR], HAR I G 3A IR
A, AR WA A S ) 0 3 ) 22 5 1 R DR AN R I R A A 2R

References:

[1] HeR, Wang] S, ShiZ, Fang H'Y. Variations of soil microbial biomass across four different plant communities along an elevation gradient in Wuyi
Mountains, China. Acta Ecologica Sinica, 2009, 29(9) : 5138-5144.

[ 2] LiuB R. Changes in soil microbial biomass carbon and nitrogen under typical plant communies along an altitudinal gradient in east side of Helan
Mountain. Ecology and Environmental Sciences, 2010, 19(4) . 883-888.

[ 3] Zhao X, Wang Q, Kakubari Y. Stand-scale spatial patterns of soil microbial biomass in natural cold-temperate beech forests along an elevation

http ; //www. ecologica. cn



6420 A E = 32 &

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]
[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

[28]

gradient. Soil Biology and Biochemistry, 2009, 41(7) . 1466-1474.

Groffman P M, Zak D R, Christensen S, Mosier A, Tiedje J] M. Early spring nitrogen dynamics in a temperate Forest landscape. Ecology, 1993,
74(5) . 1579-1585.

Burke I C, Lauenroth W K, Riggle R, Brannen P, Madigan B, Beard S. Spatial variability of soil properties in the shortgrass steppe: the relative
importance of topography, grazing, microsite, and plant species in controlling spatial patterns. Ecosystems, 1999, 2(5) . 422-438.

Zak D R, Hairston A, Grigal D F. Topographic influences on nitrogen cycling within an upland Pin Oak Ecosystem. Forest Science, 1991, 37
(1).45-53.

Zhao R D, Fan J B, He Y Q, Song C L, Tu R F, Tan B C. Effect of slope position on soil physicochemical properties, enzyme activities and
microbial properties in Pinus massoniana plantation. Ecology and Environmental Sciences, 2010, 19(12) ; 2857-2862.

Cheng Y, An S S, Ma Y F. Soil microbial biomass and enzymatic activities in the loess hilly area of Ningxia under different slope positions.
Research of Soil and Water Conservation, 2010, 17(5) ; 148-153.

Khalili-Rad M, Nourbakhsh F, Jalalian A, Eghbal M K. The effects of slope position on soil biological properties in an eroded toposequence. Arid
Land Research and Management, 2011, 25(3) : 308-312.

Hu CJ, FuB]J, Liu G H, Jin TT, Guo L. Distribution of soil microbe on hill slope scale on the hilly area of the Loess Plateau. Journal of Soil
and Water Conservation, 2009, 23(3) . 148-152.

Liu W, Xu W, Han Y, Wang C, Wan S. Responses of microbial biomass and respiration of soil to topography, bumning, and nitrogen fertilization
in a temperate steppe. Biology and Fertility of Soils, 2007, 44(2) ; 259-268.

Mabuhay J A, Isagi Y, Nakagoshi N. Wildfire effects on microbial biomass and diversity in pine forests at three topographic positions. Ecological
Research, 2005, 21(1) ; 54-63.

Zhang Y X, Ma K M, Qi J, Feng Y, Zhang J Y. Size structure and spatial pattern of Quercus liaotungensis population along elevation gradient in
Dongling Mountain, Beijing. Acta Ecoligica Sinica, 2009, 29(6) : 2789-2796.

Wu J, Joergensen R G, Pommerening B, Chaussod R, Brookes P C. Measurement of soil microbial biomass C by fumigation extraction-an
automated procedure. Soil Biology and Biochemistry, 1990, 22(8) . 1167-1169.

Bao S D. Soil and Agricultural Chemistry Analysis. 3rd ed. Beijing: China Agriculture Press, 2000, 42-48.

Zhang Y Y, QuLY, Chen L D, Wei W. Soil microbial properties under different vegetation types in Loess hilly region. Chinese Journal of Applied
Ecology, 2010, 21(1) . 165- 173.

Grace ] B, Kelley J E. A structural equation model analysis of postfire plant diversity in California shrublands. Ecological Applications, 2006, 16
(2):503-514.

Brubaker S C, Jones A J, Lewis D T, Frank K. Soil Properties associated with landscape position. Soil Science Society of America Journal,, 1993,
57(1) . 235-239.

Wang X L, HF, Li HX, QinJ T, Zhang B. Effects of different land used Patterns on soil microbial biomass carbon and nitrogen in small red soil
watershed. Journal of Agro-Environment Science, 2006, 25(1) ; 143-147.

OuYR,SuZY, Li ZK, Lin Y H. Effects of topographic factors on the distribution patterns of ground plants with different growth forms in
montane forests in North Guangdong, China. Chinese Journal of Applied Ecology, 2011, 22(5) . 1107-1113.

Shen Z H, Zhao J. Prediction of the spatial patterns of species richness based on the plant topography relationship: an application of GAMs
approach. Acta Ecologica Sinica, 2007, 23(7) : 953-963.

Hu X M, Cheng J M, Wan H E, Zhao Y Y. Reciprocal realtionships between topography, soil moisture, and native vegetation patterns in the loess
hilly region, China. Acta Ecologica Sinica, 2006, 26(10) : 3276-3285.

Arunachalam A, Pandey H N. Ecosystem restoration of jhum fallows in Northeast India microbial C and N Along altitudinal and successional
gradients. Restoration Ecology, 2003, 11(2) . 168-173.

Yao H, He Z, Wilson M J, Campbell C D. Microbial biomass and community structure in a sequence of soils with increasing fertility and Changing
Land use. Microbial Ecology, 2000, 40(3) ; 223-237.

LiuZ F, Liu G H, Fu B J, Zheng X X. Relationship between plant species diversity and soil microbial functional diversity along a longitudinal
gradient in temperate grasslands of Hulunbeir, Inner Mongolia, China. Ecological Research, 2008, 23(3) . 511-518.

Chung H, Zak D R, Reich P B, Ellsworth D S. Plant species richness, elevated CO,, and atmospheric nitrogen deposition alter soil microbial
community composition and function. Global Change Biology, 2007, 13(5) : 980-989.

Mackie A E, Wheatley R E. Effects and incidence of volatile organic compound interactions between soil bacterial and fungal isolates. Soil Biology
and Biochemistry, 1999, 31(3) . 375-385.

Bottner P. Response of microbial biomass to alternate moist and dry conditions in a soil incubated with '*C-Labeled and ' N-Labelled Plant-

http ; //www. ecologica. cn



20 1 ML A AN AR R AR ERAR SR A e 6421

Material. Soil Biology and Biochemistry, 1985, 17(3) : 329-337.

[29] Xiang S R, Doyle A, Holden P A, Schimel J P. Drying and rewetting effects on C and N mineralization and microbial activity in surface and
subsurface California grassland soils. Soil Biology and Biochemistry, 2008, 40(9) ; 2281-2289.

[30] NiuJ, Zhou X Q, Jiang N, Wang Y F. Characteristics of soil microbial communities under dry and wet condition in Zoige alpine wetland. Acta
Ecologica Sinica, 2011, 31(2) ; 474-482.

[31] Huang H, Chen G S, Xie J S, Huang C F. Advances on soil microbial hiomass carbon and its effect factor. Hubei Forestry Science and
Technology , 2008, (4): 34-41.

[32] HuY L, Wang S L, Yan S K. Research advances on the factors influencing the activity and community structure of soil microorganism. Chinese
Journal of Soil Science, 2006, 37(1) ; 170-176.

SH k.

[ 1] fzs, AL, MB, Jrfen, R Esh, AR, skidfs, bokde. SR IR H 3t Wy i ik es B i A8 fk. RS54, 2009, 29
(9): 5138-5144.

(2] XUSEMR. B2 AR A Y REE IR Y R R IEHOR B 2B A RFAE. ZEZSIRBE44H, 2010, 19(4) . 883-888.

(7] B, S0, MEEk, REW, BAR, FES. B0 BT + 8 5| BES M R E Wt m. ARSI BE 2R,
2010, 19(12) ; 2857-2862.

(8] Bk, &L, D€ 7R L XN R AL A s P A i R P 0 A RRAE. 7K B AREFDTSY, 2010, 17(5) : 148-153.

[10] TAWAGE, MHAA, XIESE, SrEd, oF. %4 R KT ERUEY A Mo E. K AR, 2009, 23(3) ; 148-152.

[13] K&, Deell, M, e, kb, JOAR R IV DI RBRFEZE R R Zs (1) 4010 A28 2%3])k, 2009, 29(6) : 2789-2796.

[15] #+H. RHefba (55 =) . deat. o Eg L HAREL, 2000 .42-48.

[16] dksteme, Mk, BRAIT, TR 3+ B8R AR B A+ e Rt AR 8284z, 2010, 21(1) . 165-173.

(191 EBee, %, 2085, R0, o, 2050NREURTE R D5 20 -+ ek g s il i sg . Al REERH# 244, 2006, 25(1)
143-147

[20] [DXAxvi, Jhaioe, ZEt, AR SORE. SR 8o B8 b Lt RRARAS [) A 4K 5t S A 00 G A 4k R R0 . o7 R ZE 25 2% 41k, 2011, 22(5)
1107-1113.

[21] iR, BR. FETHIY-HIE RPN F & 228 A% J5 T ——GAMs i AR M —Fh R . A 252%4ik, 2007, 27(3) : 953-963.

[22] #AMEMH, B, M, Biis. B+ R XY K SRRSO R, A543k, 2006, 26(10) : 3276-3285.

(301 A-4E, JV/INAT, B0, THOIT. AR IR TR A TR MR SRR, RS, 2011, 31(2) : 474-482.

[31] #HE, Bobok, BT, wwik. HIERUE Y E W R R R FrsE B, WAL RN, 2008, (4): 34-41.

[32] WIEAk, VEE R, BIAE. Fu L ERUE I M SRS S5 R BT, HEE R, 2006, 37(1) : 170-176.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol. 32 ,No.20 October,2012( Semimonthly )
CONTENTS

Characteristics of nitrous oxide (N,O) emission from a headstream in the upper Taihu Lake Basin ««c«ocoeeeeeeeseeeiiiiiii,

......................................................................................................... YUAN Shufang, WANG Weidong (6279)

Nutrient dynamics of the litters during standing and sediment surface decay in the Min River estuarine marsh — ----seeeeeeeeeieeaeaenne.

........................................................................... ZENG Congsheng, ZHANG Linhai, WANG Tian'e, et al (6289)
Diversity and distribution of endophytic bacteria isolated from Caragana microphylla grown in desert grassland in Ningxia «-«cocceceeeeee
............................................................................................................... DAI Jinxia, WANG Yujiong (6300)
Spatial distribution of Trabala vishnou gigantina Yang pupae in Shaanxi Province, China  -e-seemeeemmermiiiii
.............................................................................. ZHANG Yigiao, ZONG Shixiang, LIU Yonghua, et al (6308)
Effects of drought stress on Cyclobalanopsis glauca seedlings under simulating karst environment condition «+«++eseeeeerereeeeiiiiniiinn.
........................................................................... ZHANG Zhongfeng, YOU Yeming, HUANG Yuging, et al (6318)
Ecosystem diversity in Jinggangshan area, China = -+oceeeeeeeeeeeeeeai.e. CHEN Baoming, LIN Zhenguang, LI Zhen, et al (6326)
Niche dynamics during restoration process for the dominant tree species in montane mixed evergreen and deciduous broadleaved
forests at Mulinzi of southwest Hubei «+«ceceeeeeeeeeeeieiniiinii. TANG Jingming, AI Xuenru,YI Yongmei, et al (6334)
Effects of different day/night warming on the photosynthetic characteristics and chlorophyll fluorescence parameters of Sinocaly-
canthus chinensis seedlings +++++++++sseeeeesiiiiireiii XU Xingli,JIN Zexin, HE Weiming, et al (6343)
The effect of simulated chronic high wind on the phenotype of Salsola arbuscula —««+«+++vseeeeeeeeeeieiiiiiiii
............................................................................................. NAN Jiang,ZHAO Xiaoying, YU Baofeng (6354)
Responses of N and P stoichiometry on mulching management in the stand of Phyllostachys praecox — «+++esereeesesereseeeiininiiiniin,
.............................................................................. GUO Ziwu, CHEN Shuanglin, YANG Qingping, et al (6361)
Tree-ring-based reconstruction of the temperature variations in February and March since 1890 AD in southern Jiangxi Province,
CRINA  +veerreeemeneenenenneneneenentaeneneeneneataeneentaeteenetnenenneaeneanens CAO Shoujin, CAO Fuxiang, XIANG Wenhua (6369)
Diel variations and seasonal dynamics of soil respirations in subalpine meadow in western Sichuan Province, China ««:eceeveeeeeeeeeeees
.......................................................................................... HU Zongda, LIU Shirong, SHI Zuomin, et al (6376)
Effects of fire disturbance on litter mass and soil carbon storage of Beiula platyphylla and Larix gmelinii-Carex schmidiii swamps
in the Xiaoxing’an Mountains of Northeast China +«+eceeeeeeeeeeeeeee. ZHOU Wenchang, MU Changcheng, LIU Xia, et al (6387)
Variance analysis of soil carbon sequestration under three typical forest lands converted from farmland in a Loess Hilly Area  «+++-----
....................................................................................... TONG Xiaogang, HAN Xinhui, WU Fagqi, et al (6396)
Soil-property and plant diversity of highway rocky slopes «+eseeeeeerereereiiiiiiiiiii.. PAN Shulin,GU Bin, LI Jiaxiang (6404 )
Effects of slope position on soil microbial biomass of Quercus liaotungensis forest in Dongling Mountain «+««-«seseerereeeeeieanieii...
.......................................................................................... ZHANG Di, ZHANG Yuxin, QU Laiye, et al (6412)
Responses of water quality to landscape pattern in Taihu watershed ; case study of 3 typical streams in Yixing «cecocceceeeeceeeeeeeenes

.............................................................................. WANG Ying, ZHANG Jianfeng, CHEN Guangcai, et al (6422)

Study on the fairness of resource-environment system of Jiangxi Province based on different methods of Gini coefficient ««---eveeeeeeeee

.............................................................................................................................. HUANG Heping (6431)
Simulation of the spatial pattern of land use change in China; the case of planned development scenario — ++eeereeererereeeaiiiiiniiiee.
.......................................................................................... SUN Xiaofang, YUE Tianxiang, FAN Zemeng (6440)
Arable land change dynamics and their driving forces for the major countries of the world —+«+eeoeeeeereeeeeeeenns ZHAO Wenwu (6452)

Denitrification characteristics of an aerobic denitrifying bacterium Defluvibacter lusatiensis str. DN7 using different sources of nitrogen ------
................................................................................................ XIAO Jibo, JIANG Huixia, CHU Shuyi (6463)
Study on sustainable development in nanjing based on ecological footprint model — «+eeerereeereeeees ZHOU Jing, GUAN Weihua (6471)
Applying input-output analysis method for calculation of water footprint and virtual water trade in Gansu Province «+«-eeeeeereeeeeeceees
....................................................................................... CAI Zhenhua, SHEN Laixin, LIU Junguo, et al (6481)
Correlation analysis of spatial variability of Soil available nitrogen and household nitrogen inputs at Pujiang County =~ -«--seeeeeseeeeeeees

................................................................................................ FANG Bin, WU Jinfeng, NI Shaoxiang (6489)

Characteristics of the fish assemblages in the intertidal salt marsh zone and adjacent mudflat in the Yangtze Estuary «--ceeceeeeeeeeeeeees

.............................................................................................................................. TONG Chunfu (6501)

A comparison study on the secondary production of macrobenthos in different wetland habitats in Shenzhen Bay -«---coeeeeeeeeeeeeienne.

....................................................................................... ZHOU Fufang, SHI Xiuhua, QIU Guoyu, et al (6511)
Regurgitant from Orgyia ericae Germar induces calcium influx and accumulation of hydrogen peroxide in Ammopiptanthus

mongolicus (Maxim. ex Kom. ) Cheng f. cells —«oeveceeerecieiiiiinn. GAO Haibo, ZHANG Shujing,SHEN Yingbai (6520)

Behavior characteristics and habitat adaptabilities of the endangered butterfly Teinopalpus aureus in Mount Dayao ««-ecoeeeeeeeeeneecenes

....................................................................................... ZENG Juping, ZHOU Shanyi, DING Jian, et al (6527)

Community structure and dynamics of fig wasps in syconia of Ficus microcarpa Linn. f. in Fuzhou «e-ereeeeerereiiieiiiinn.,
.................................................................................... WU Wenshan, ZHANG Yanjie, LI Fengyu, et al (6535)
Review and Monograph
Review and trend of eco-compensation mechanism on river basin «----- ZHANG Zhiqiang, CHENG Li,SHANG Haiyang, et al (6543)
Definition and research progress of sustainable consumption: from industrial ecology view — sxoeseeeeresermamiiiiiiii
................................................................................................... LIU Jingru, LIU Ruiquan, YAO Liang (6553)
The estimation and application of the water footprint in industrial processes «---- JIA Jia, YAN Yan, WANG Chenxing, et al (6558)
Research progress in ecological risk assessment of mining area «----+-----eeeet PAN Yajing, WANG Yanglin, PENG Jian, et al (6566 )
Scientific Note
Litter amount and its dynamic change of four typical plant community under the fenced condition in desert steppe ««««+eceeeeeeceeeeceenes
....................................................................................... LI Xuebin, CHEN Lin, ZHANG Shuoxin, et al (6575)
Effects of planting densities and modes on activities of some enzymes and yield in summer maize —+=+errrorrerereeriinii

....................................................................................... LI Hongqi, LIN Haiming, LIANG Shurong, et al (6584)



(AR R EAE S A2 T

(EFFR)2013 FMEITHRE

BRG], QT T 1981 4, F2 2 RIE A A0

FEIR IR BRI R SR | R0 BE S e AR A A2

Bk ARG B AT R AR B AS SOT RS = A R45
CHEZSZE) 2 H A, K 16 FF4%,300 BT, B N2 90 Jo/ M, 448 22 fr 2160 TG,
PR &A% . 82-7, [ AMIR £ AR5 . M670

FRUET]S . ISSN 1000-0933

CN 11-2031/Q

K JETT 0] WYL F5 LR M SO s WF ST T 41 5 AR

TN TELIRI N

A [E A5 LR Ry T P T I, ] B4 S A A AR S WG R A BRI A e A AL TR

TESETT R

I HE . 100085 Jb R X XUEH 18 5 H

E-mail. shengtaixuebao@ rcees. ac. cn

2

WEMEMRE flaty

iE: (010)62941099; 62843362

HE: www. ecologica. cn

HITHE XIKE B ¥

£ x5 % ® ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO) ( Semimonthly  Started in 1981)
(ll:‘ﬂﬂj 19814153)%@”1:”) Semimon y,; arted in
W32k 208 (2012410 A) Vol. 32 No. 20 (October, 2012)
B (RS A Edited by Editorial board of

i Hi H
SR B

Ho AR
B Rl
®x 17
iT M
B &1T
ITERE
W Al E

Hhik b5 XU 18 5
MR L 4 % - 100085

Hi% : (010)62941099

www. ecologica. cn
shengtaixuebao@ rcees. ac. cn
Yy sH

HhE R AR S

rf E b B A AR T L
Huhk . 6 BT E KBS I 18 &
R B 2 1 - 100085

- & B i
otk S AR BIARIL AT 16 5
M B i A . 1RO0717
At AREN R

- & B i
itk AR BEIRARILE 16 5

HR B A . 100717

L35 : (010) 64034563

E-mail ; journal @ cspg. net

4 [ - HU bR )R

rp ] [ B 5 57 ) S )
Hudk . b5 399 546

MR L i 5 : 100044

UG LRI 8013 5

Editor-in-chief
Supervised by
Sponsored by

Published

Printed by

Distributed by

Dome:

Foreign

ACTA ECOLOGICA SINICA

Add: 18, Shuangqing Street, Haidian , Beijing 100085 , China

Tel: (010)62941099

www. ecologica. cn

Shengtaixuebao@ rcees. ac. cn

FENG Zong-Wei

China Association for Science and Technology
Ecological Society of China

Research Center for Eco-environmental Sciences

, CAS

Add 18, Shuangqing Street, Haidian , Beijing 100085 , China

by Science Press
Add:16 Donghuangchenggen North Street,
100717 ,China
Beijing Bei Lin Printing House,
Beijing 100083, China

Science Press

Beijing

Add:16 Donghuangchenggen North
Street, Beijing 100717 , China

Tel: (010)64034563

E-mail ; journal @ cspg. net

All Local Post Offices in China
China International Book Trading

stic

Corporation
Add:P. O. Box 399 Beijing 100044 , China

ISSN 1000-0933

2 0>

9'7710007093125

ISSN 1000-0933

ERMAFRIT

CN 11-2031/Q

ERNEEZRS 82-7

E LTS M670

EM 70.00 T



	01.pdf
	fm.pdf
	zm.pdf

	stxb201203160353.pdf
	02.pdf
	ym.pdf
	20fd.pdf


