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Grazing effects on eco-stoichiometry of plant and soil in Hulunbeir, Inner

Mogolia
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1 State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academey of Sciences, Beijing
100085, China

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

3 Institute of Environmental Science of Inner Mongolia, Hulunbeir 021008, China

Abstract ; The grassland in Inner Mongolia, one of the largest remaining grassland ecosystems in the world, is extensive and
covers an area of up to 68% of the entire region. Recently, with the increasing needs of livestock products, the ecological
function of the grassland is severely degraded by overgrazing. The effect of grazing has become an urgent and crucial issue in
the study of grassland ecology. The early researches mainly focused on the effects of grazing on the productivity, community
structure and biodiversity of the grasslands through the browsing, trampling around and excretion of livestock. Focusing on
C4 soil or plants, only a few studies have considered the effects of grazing on the stoichiometry traits of soil and plants. The
mechanism by which grazing affects the stoichiometry traits of soil and plants is far from clear. For this issue, we carried out
a study considering the role of grazing on the stoichiometry traits of soil and plant at both population and community scales.
We determined the C, N, P content and the C/N ratios of plant and soil to explore how grazing affects the stoichiometry
traits and nutrient cycling rates in an ecosystem. We found that: (1) On community scale, C, N, P content of the leaves

had no-significant difference between the grazed and the exclosure grassland; however, on species scale, the N content in
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the grazed grassland was significantly higher than that in the exclosure. (2) Grazing significantly decreased soil total carbon
(TC), total nitrogen(TN) , soil organic carbon(SOC) and available phosphorus, increased the nitrate nitrogen, with no
effects on total phosphorus ( TP) and ammonium nitrogen. (3) The C/N ratio of the plant in grazed grassland was
significantly lower than that in the exclosure, suggesting higher decomposition rate of litter and quicker nutrient cycling rate
of the ecosystem. In conclusion, our study indicates that plants can adapt to varied environments caused by grazing through

choosing suitable strategies of nutrient using.

Key Words: grassland ecosystem; grazing; exclosure; stoichiometry; hulunbeir
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Table 1 The nutrient content and stoichiometry ratio of plant in exclosure communities and grazed communities

C/% N/% P/% N/P C/N
i3E) 44.82+0.51 a 1.7320.12 a 0.16+0.02 a 12.1442.29 a 26.90+1.61a
TR 43.38+0.79 a 1.96+0.18 a 0.16+0.04 a 12.9243.65 a 22.51+2.15b

CAHP N Y2 A P Y28 ; C.plant total carbon; N:plant total nitrogen; P:plant total phosphorus
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Fig. 1 The Nitrogen, Phosphorous content and C :N ratio of the same species in exclosure and grazed plot for three sites
RELRMREIRER (SE) ; RIVFEARCEFRGIT 25, KEF R BHFEKTFR0.01, /NEFEFREFEKTFHR0.05; LC FH : Leymus
chinensis; CSK 42 T-5 . Cleistogenes squarrosa; KCP I35 ; Koeleria cristatay CP H B ; Carex pediformis; SBR WHI/RELZE . Stipa baicalensis
VCL J i B Hi . ; Vicia cracca; CT B, Carex tristachya; CAL H|ZE . Chenopodium aristatum; ASK 335 ; Achnatherum sibiricum; AG B b

% . Adenophora gmelinii

2.3 JUBOS R ISR AR AT TR e

AR DUR B AN [A] 12 10 LR & iR b A A 22 5 (K 2) , B2 C & N A HLC H R P DX
BeAS N FIASAS N G i B2 8N ZB WAL, i BRI 4, 225 0.3 ,0—10 em HEHFR TR B E R
TIRZE T, B REEENL AN L RS2 R AR B BAIE” 5040 . X 5O ] 30 1 Y
BT 2350 & Bk A7 b, Bl R 3 4 € & N AL C R P 4 AN FR s TRUcRE s B T 0—10
em 5 30—40 cm A4 N S22 5N B A0, ot + )2 iR bn ) 25 5 0 3 s (R CHORE b i IR A8 R e 2
TSR, A R NP 32032 N s, B 38R B A3 N« P FLREAIS .
3 itig
3.1 JEUBO R ik AU S S AR 5 e

ASCHFFEAS R Y], BV R b e H A s i e C N R P & s IO 5 R RUBE |, %o
YRR R N S A R, BR T SR A B G R ZE R M I FE LA 4 K 2 B Y A TR 1
B N ik 3 v T LR RE I SURORN Rl R M A )TV 97 03 B B IO 25 5, P RE R TR VR OGS TSI e 10, A 7

http ; //www. ecologica. cn



4726 A E = 32 &

W 777777777777 77777777 b W 77 7777777777777 7 a
g
7 1020 A 10—20 A
§ Veod ot s w7 B Verl s r sl A B
k5
T 2030 A 20—30 ’
%] WLl Ll Ll L Ll LY B (Ll L L b
i€
H 3040 A 30—40 a
[/ LA B VA LA 2
1 L 1 ] 1 1 1 ]
0 10 20 30 40 0 0.1 02 03 0.4
4T Total carbon/% 445, Total nitrogen/%
— : 0—10 :
] 0 7777777777 7 b PZ7777777777 77777 77— a
2 A a
777777777777 77y 10720 a
<
F 2030 A 20—30 a
JZJH B | IS S TTIT TS T a
1
H 3040 A 30—40 a
LA B LA L A— A
1 1 | 1 J I 1 1 1 ]
0 | 2 3 4 5 0 200 400 600 800 1000
TP Soil organic carbon/(mg/kg) 47 Total phosphorus/(mg/kg)
0—10 2 0—10
Vol A —— b
=
> 10—20 a 10—20
E [ A——————————b
<
= A
Z 2030 5 20—30
il
H 30—40 A 30—40
77774 B
L 1l I 1 ] 1 1 1 | |
0 2 4 6 8 10 0 2 4 6 8 10
T, Nitrate nitrogen/(mg/kg) £ 754, Ammonium nitrogen/(mg/kg)
0—10
5
< 10—20
2
=R —
2 TR
il
B 77777 =
1 1 1 1 ]
0 5 10 15 20 25

R Available phosphorus/(mg/kg)

2 MHMFEHMNARELETEFSEENHI
Fig.2 Nutrient content of different soil layers under exclosure and grazed

R TFRIRCER RGO 2R, KETFRFRREFKTE N 0.01,/NE FRFIREFE KR 0.05

SPE R B0 BEVE AR — A BEAEARA A IR TR RUBE L2 2 s w0 7 5 HORA SO i e 95 4 o AR A1
Wy E AR TR 0 48 b 2E AT MB35 B A%, 1 P AN [R] (9 4 b o0 38 35 s IR (), AR o 2 A A7 A 22
St 2 TR R EONAUS TR 255, (BRI b AR EIE SE TR 2 3R I S i1y

http ; //www. ecologica. cn



15 18] TUNE A HRBON AR DR R A b A S A s R SR R A 4727

I F N SR X B RO RO A T I BR A 3 L e i ZH 2L, A A S UE S A B I SR R 4R
PRI ISCCR U R R R R A SRR i SRR AR AME RO D Y A W N DO E R AR
AU, T S BB T R N i R A R A A R — R R B O
THC MY R C R ERARN RO R R AR R A TCR , 5 AR IR B3R S AR
FHIC BRI (P28 45% 7247, TORCHON AT 1 C RSN BMESTTT BT3B KRR B 255, Y
MR P R B R, X AT RE S5 A W) Z TR PR WSORIUR T BE 0 22 57 KA 5%, DRI A 3R B i 1 19
M,
3.2 RO SRR R SR  RIE A R

JET O LI TR 0 — ELBCA IR T AR BCHCRT ARG N 3 DU S T R
A AL S 2 S =R O O R S R M SR R A REM R — N R H R, AL
AT FE R WINTAL DR B s T MO 3 A9 34 C AL C Ak P & IR T Ml  SRZ 04 N R AR T
A RFELA BRSNS THREND, L5004 C AP0 CORE T EAEY R AR R AW IHIL ik
P B A o L A= Wy i AR 2R AR B AR 117 A R 3] 1 e P () BRI A HLBRFRAR . ol TAHE R 1
HEME b S A R N R (A R RN T8 N R G2 1 b A= W i AR R AR W B DA D R Y
2 N G, IR R R i e N I 2 f, ik & AR & A A AS N AR AU RORE
TEAS N ORIEIE N, ARXT T HCHORE L, LR AN S N Hdid N R A B oAt , D s e s rh il 25 N &2
B FE A S, HATSC T 3L P AW TR AT AL P AR T REJE i TR R AR DR
BT RN B S R G BN Y A AT RE T CHCRE A S ML A e AR S B M Bl A
S
3.3 JRCHOGH RV IR 0 PR R B R

JRCH R B R AR SR AL, R AHE M) U B X R SR MR ER T AR O TR AR B RN 8 is 2
ELRFFAIEIRFA WAL 25T R Ay, B SR FT NG R A8 R % 1) SR 1 T AT LAAR o 5%
O30 R R AR ) AR 0 R A SRS 0 1 AR SR B R AT LA B R 7 0 W A R AR X 2R R R
FE B A 355 S o, 00— RO A R R B AR IR IR A B R 5 R R I R 4 S i
AL AR TR IR 0 & AR U S A RO B, S B8R E W R R JR MR ER B D tg . A
SCHFFEL TR ORI T A S RGN IR PR R RO s AR ) A SR BLR ) €N B, R
PIHIE AR ISR, CO,/N [ (L3RR, 65 £ IR, S 30T 3 N e L st Bgm ', gk, i 1
R EAERT, WHCBCR GEP RS ) T A AR R AW ES , B HCHORE Ayt T A e s T FRLE A, R 2R
Py EEINAY LA L C BB RETR AN R G0 AR BT 2Bk 3R BT 7 A 0 LS DL &l AR AR
C N B A A R R B, F5 B MO R AR MR . HER A HRE Y S 0 T R R e — 2R b
T T RO SRR B 28, AR 37 50 R 1) JR SO AR R, e S BBOCHAC A 7R - B R g T Pl i

AWFFAE—E R 7R T HCRON R A 25 R G AT A R AR A0 (EHCHON T AR S R SR R 2
— MR, RN Z B SR AAFAHAR PR A2, A il 2 4R i I S WL A e Se B ML R AE S R G
Xt TR R R
Brigh: SKAR, IR SCR B AR TR, 5K N OB WA X AL T 3R AR AR, T R P ) P
SN R E

References :

[ 1] Collins SL, Knapp A K, Briges J M, Blair ] M, Steinauer E M. Modulation of diversity by grazing and mowing in native tallgrass prairie. Science,
1998, 280(5364) ;. 745-7417.
[2] Wang R Z. A study on the effects of grazing and mowing disturbances in Leymus Chinensis grassland in Songnen Plain. Acta Ecologica Sinica,

1998, 18(2) : 210-213.

http ; //www. ecologica. cn



4728 A E = 324

[3]

[4]

[5]

[6]

[7]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]
[24]

[25]

[26]
[27]

[28]

DuGZ, Tan GL, LiZZ, LiuZ H, Dong G S. Relationship between species richness and productivity in an alpine meadow plant community.
Acta Phytoecologica Sinica, 2003, 27(1); 125-132.

Bao Y J, Li Z H, Liu H. The effects of mowing and grazing on energy fixation and allocation of steppe community in Xilinguole, Inner Mongolia.
Journal of Dalian Nationalities University, 2006, 8(1): 9-12.

Zheng X X, Wang R D, Jin T T, Mu L F, Liu G H. Relationships between biodiversity and biomass under different regimes of grassland use in
Hulunbeir, Inner Mongolia. Acta Ecologica Sinica, 2008, 28(11) : 5392-5400.

Yi R H, Lin Y L, Hayashi I, Nakamura T. Relationship between the botanical composition and grazing intensities in Xilingoule grasslands, Inner
Mongolia. Ecologic Science, 2004, 23(1) . 12-15.

Ren H'Y, Zheng S X, Bai Y F. Effects of grazing on foliage biomass allocation of grass-land communities in Xilin river basin, Inner Mongolia.
Chinese Journal of Plant Ecology, 2009, 33(6) ; 1065-1074.

Hou F J, Yang Z Y. Effects of grazing of livestock on grassland. Acta Ecologica Sinica, 2006, 26(1) ; 244-264.

Wei ZJ, Li X, Liu HM, Wu Q Q, Lii S J. Response of meadow steppe community characteristics to different grazing systems in Hulunbeir.
Chinese Journal of Grassland, 2011, 33(1) : 65-70.

AnY, Li B, Yang C, Xu Z, Yan Z J, Han G D. Stipa grandis grassland productivity and utilization in Inner Mongolia: I . Dynamics of standing
crop of pastures in grazing system. Acta Pratacultural Science, 2001, 10(2) ; 22-27.

Yang H, Bai Y F, Li Y H, Han X G. Response of plant species composition and community structure to long-term grazing in typical steppe of Inner
Mongolia. Chinese Journal of Plant Ecology, 2009, 33(3) ; 499-507.

Wang SP, Li Y H, Wang Y F, Chen Z Z. Influence of different stocking rates on plant diversity of Artemisia frigida community in Inner Mongolia
steppe. Acta Botanica Sinica, 2001, 43(1) : 89-96.

Wang G J, Wang S P, Hao Y B, Cai X C. Effect of grazing on the plant functional group diversity and community biomass and their relationship
along a precipitation gradient in Inner Mongolia Steppe. Acta Ecologica Sinica, 2005, 25(7) : 1649-1656.

Xue R, Zheng S X, Bai Y F. Impacts of grazing intensity and management regimes on aboveground primary productivity and compensatory growth of
grassland ecosystems in Inner Mongolia. Biodiversity Science, 2010, 18(3) . 300-311.

Zhao X Y, Wang S P. Responses of the anatomical characteristics of plant leaf to long-term grazing under different stocking rates in Inner Mongolia
steppe. Acta Ecologica Sinica, 2009, 29(6) : 2906-1918.

Xilin TY, Xu Z, Zheng Y. Influence of different stocking rates on underground biomass and net primary productivity on Stipa krylovii steppe in
Inner Mongolia. Chinese Journal of Grassland, 2009, 31(3) : 26-29.

Wang Y F, Wang S P. Influence of different stocking rates on belowground biomass in Inner Mongolia steppe. Acta Agrestia Sinica, 1999, 7(3) :
198-203.

Zhang S Y, Li D X, Xu G Z. Effects of grazing on distribution and dynamics of nitrogen reserve of stipa breviflora desert steppe communities.
Grassland of China, 1998, (3): 13-16.

Dong X Y, Fu H, Li X D, Niu D C, Guo D, Li X D. Effects on plant biomass and CNP contents of plants in grazed and fenced steppe grasslands
of the Loess Plateau. Acta Prataculturae Sinica, 2010, 19(2) . 175-182.

Wang B, Sun G, Luo P, Wang M, Wu N. Labile and recalcitrant carbon and nitrogen pools of an alpine meadow soil from the eastern Qinghai-
Tibetan Plateau subjected to experimental warming and grazing. Acta Ecologica Sinica, 2011, 31(6) . 1506-1514.

Xilin TY, Xu Z, Zheng Y. Effects of grazing intensity on soil physical and chemical properties of Inner Mongolia grassland. Prataculture and
Animal Husbandry, 2009, (6) . 17-21.

Ma X Z, Wang Y F, Wang S P, Wang J Z, Li C S. Impacts of grazing on soil carbon fractions in the grasslands of Xilin river basin, Inner
Mongolia. Acta Phytoecologica Sinica, 2005, 29(4) : 569-576.

Gao Y Z, Han X G, Wang S P. The effects of grazing on grassland soils. Acta Ecologica Sinica, 2004, 24 (4) : 790-797.

Rong Y P, Han J G, Wang P, Mao P S. The effects of grazing intensity on soil physics and chemical properties. Grassland of China, 2001, 23
(4):41-47.

Wu T X, Huang J H. Effects of grazing on the 8N values of foliage and soil in a typical steppe ecosystem in Inner Mongolia, China. Chinese
Journal of Plant Ecology, 2010, 34(2) : 160-169.

Li X Z, Chen Z Z. Influences of stocking rates on C, N, P contents in plant-soil system. Acta Agrestia Sinica, 1998, 6(2) : 90-98.

Frank D A. Ungulate and topographic control of nitrogen: phosphorus stoichiometry in a temperate grassland ; soils, plants and mineralization rates.
Oikos, 2008, 117(4): 591-601.

Milchunas D G, Lauenroth W K. Quantitative effects of grazing on vegetation and soils over a global range of environments. Ecological Monographs,

1993, 63(4) : 327-366.

http ; //www. ecologica. cn



15 18] TUNE A HRBON AR DR R A b A S A s R SR R A 4729

[29]
[30]

[31]
[32]
[33]
[34]

[35]
[36]

[37]
[38]
[39]

[40]

[41]
[42]
[43]

[44]
[45]
[46]
[47]
[48]

[49]
[50]
[51]
[52]
[53]

[54]

[55]
[56]

[57]

[58]
[59]

Unkovich M, Sanford P, Pate J, Hyder M. Effects of grazing on plant and soil nitrogen relations of pasture-crop rotations. Australian Journal of
Agricultural Research, 1998, 49(3) . 475-486.

Martens B, Trumble J T. Structural and photosynthetic compensation for leafminer ( Diptera: Agromyzidae) injury in lima beans. Environmental
Entomology, 1987, 16(2) ;. 374-378.

McNaughton SJ. Serengeti migratory wildebeest: facilitation of energy flow by grazing. Science, 1976, 191(4222) . 92-9%4.

Tilman D. Resource Competition and Community Structure. Vol. 17. Princeton: Princeton University Press, 1982.

Tilman D. Plant Strategies and the Dynamics and Structure of Plant Communities. Vol. 26. Princeton: Princeton University Press, 1988.

Ruess R W, Hik D S, Jefferies R L. The role of lesser snow geese as nitrogen processors in a sub-arctic salt marsh. Oecologia, 1989, 79(1) : 23-
29.

Holland E A, Parton W J, Detling J] K, Coppock D L. Physiological responses of plant populations to herbivory and their consequences for
ecosystem nutrient flow. The American Naturalist, 1992, 140(4) ; 685-706.

Sterner R W. Elemental stoichiometry of species in ecosystems // Jones C G, Lawton J H, eds. Linking Species and Ecosystems. New York:
Chapman and Hall, 1995 . 240-252.

McNaughton S J. Ecology of a grazing ecosystem: the Serengeti. Ecological Monographs, 1985, 55(3) : 259-294.

Hulunbeier Grassland, China. Changchun; Jilin Sciences Press, 1992.

Coffin D P, Laycock W A, Lauenroth W K. Disturbance intensity and above-and belowground herbivory effects on long-term (14 y) recovery of a
semiarid grassland. Plant Ecology, 1998, 139(2) . 221-233.

Milchunas D G, Lauenroth W K, Burke I C. Livestock grazing: animal and plant biodiversity of shortgrass steppe and the relationship to ecosystem
function. Oikos, 1998, 83(1) . 65-74.

Huntly N. Herbivores and the dynamics of communities and ecosystems. Annual Review of Ecology and Systematics, 1991, 22(1) . 477-503.
Davidson D W. The effects of herbivory and granivory on terrestrial plant succession. Oikos, 1993, 68(1) . 23-35.

Bassman ] H, Dickmann D I. Effects of defoliation in the developing leaf zone on young Populus x euramericana plants. 1. Photosynthetic
physiology, growth, and dry weight partitioning. Forest Science, 1982, 28(3) : 599-612.

Belovsky G E. Generalist herbivore foraging and its role in competitive interactions. American Zoologist, 1986, 26(1): 51-69.

Welter S C. Arthropod impact on plant gas exchange// Bernays EA, ed. Insect-Plant Interactions. Boca Raton: CRC Press, 1989, 1: 135-150.
Noy-Meir I. Compensating growth of grazed plants and its relevance to the use of rangelands. Ecological Applications, 1993, 3(1) . 32-34.
Johnston A, Dormaar J F, Smoliak S. Long-term grazing effects on fescue grassland soils. Journal of Range Management, 1971, 24(3) . 185-188.
Smoliak S, Dormaar J F, Johnston A. Long-term grazing effects on Stipa-Bouteloua prairie soils. Journal of Range Management, 1972, 25(4) .
246-250.

Bauer A, Cole C V, Black A L. Soil property comparisons in virgin grasslands between grazed and nongrazed management systems. Soil Science
Society of America Journal, 1986, 51(1): 176-182.

Greene R S B, Kinnell P I A, Wood J T. Role of plant cover and stock trampling on runoff and soil-erosion from semi-arid wooded rangelands.
Australian Journal of Soil Research, 1994, 32(5) . 953-973.

Li X Z. Effects of grazing on phosphorus stock and forms in chestnut soil. Acta Prataculturae Sinica, 2001, 10(2) ; 28-32.

Crawley M J. Herbivory; The Dynamics of Animal-Plant Interactions; Studies in Ecology. Oxford: Blackwell Scientific Publications, 1983.
Coley P D, Bryant J P, Chapin F S III. Resource availability and plant antiherbivore defense. Science, 1985, 230(4728) . 895-899.

Chapin F S TII, Vitousek P M, van Cleve K. The nature of nutrient limitation in plant communities. The American Naturalist, 1986, 127(1) : 48-
58.

Pastor J, Naiman R J. Selective foraging and ecosystem processes in boreal forests. The American Naturalist, 1992, 139(4) . 690-705.

Naiman R J, Melillo J] M, Hobbie J E. Ecosystem alteration of boreal forest streams by beaver ( Castor canadensis). Ecology, 1986, 67(5) : 1254-
1269.

Leibold M A. Resource edibility and the effects of predators and productivity on the outcome of trophic interactions. The American Naturalist,
1989, 134(6) : 922-949.

Wilson J B, Agnew D Q. Positive-feedback switches in plant communities. Advances in Ecological Research, 1992, 23(3) : 263-336.

Wedin D A. Species, nitrogen and grassland dynamics: the constraint of stuff // Jones C G, Lawton ] H, eds. Linking Species and Ecosystems.

New York: Linking Species and Ecosystems, 1995 253-253.

Sk

(2]

AT TBCBORDA e X6 P O DS R R R IR PRI ST . RS SRR, 1998, 18(2) ; 210-213.

http ; //www. ecologica. cn



4730 A E = 324

[3]

[8]
[9]
[10]

[11]
[12]
[13]

[14]

[15]
[16]

[17]
[18]

[19]

[20]

FEM, BOGE, ZRAR, XIEE, #EA. mE RS DR S A RS, WA S R, 2003, 27(1) .
125-132.

SRR, 2RO, NE. RO B R e R 2 R AN ) A R [ S e Y b, R RS B A, 2006, 8(1) : 9-12.
FRGER, THAR, WrElEn, ARz, XVEAE. IS DURR SRR A T A SR S AR R, E5%M, 2008, 28(11) .
5392-5400.

IRANE , AR—7x, iR, SRULIE T ISR B RS E R s 0 BN 2R A S CKOR ISR R SE. AR, 2004, 23(1) ¢ 12-15.
TR, AU, K 6 kT P 52 i 8 bR TR It TR 9 A 25 A e R A TS B . Al AR S SRR, 2009, 33(6)
1065-1074.

BEERTT, B s, OO RE LI M. AR 7S 24, 2006, 26(1) ; 244-264.

PR, L, XLy, RET, B MRS DR ) B AR R RO EE R . o B AR 2011, 33(1) : 65-70
LW, B, BRE, R, R, SFER. PRSI KA SRR R AR P ) RO R R 1. BURR SR - A i s A
7%, FOl2#EdR, 2001, 10(2) ; 22-27.

T, AR, 25K, BRI P SR SRR S i 2 BRI TR AR X I O e . A AR S R, 2009, 33(3) : 499-507.
FERET-, 20Kk, THIE, BRh. ASIRIBUHCRRT P95l v 8 B AR Z AR VRS2 . A2 4, 2001, 43(1) : 89-96.

FEA, ERPE, MBS, 8. KB FBUBON 58 £ 2R R I RE R 2R 5 R, A%, 2005, 25
(7) : 1649-1656.

FRAF, KR, FKTE. RIRIR D7 2R3 200t P 52 oty IR0 5 J R 9 ) 2 7 1 R A M 2R R s . 2B 2R 2010, 18
(3): 300-311.

BAEHE, TR SRR P Sl SRR SR AR SR I . ARSI, 2009, 29(6) : 2906-2918

AR, fAE, RH. R IRIBUBCER X P 5 B G AT S R SR T A e S b b i R PR R S . i E B 2R 2009, 31(3)
26-29.

THZF, FERFT. N[BT N 52l BB B SR T AR R (5. REHbAFE, 1999, 7(3) + 198-203.

TR, 2R, RO, HUBOR A AR AT P T R R R U i A L B A I . h R, 1998, (3) ;13- 16.

FEE, e, ZF0AR, FME, 3T, ZE0RAR. O Tt o 4 8 i S R B[RO A A g ek B OB SRR I (5 ). ALk ~#4, 2010,
19(2): 175-182.

FE, IhBE, BME, EB, 2T BT R RUBCHON ) 9 ) L MLk A MR AR i . AR S AR, 2011, 31(6) .
1506-1514.

PR, AR, RPH. R [EIBCCR N S O SRR R A . RO S5 E L, 2009, (6): 17-21

LR, THIY, TERFT, TAA, ZRRA. Bt P 5 it 8 Mo i sk o S - e 4 43 (52 . R 2R 282440, 2005, 29(4) : 569-576.
SR, SRS, VEREE. BUBON R R . AR A, 2004, 24(4) : 790-797.

FABHE, SRR, TRE, ERGME. BCHCR R A B A . R E B, 2001, 23(4) ; 41-47

RH S, BHM. HUBOT S R A S R G e 1 SN MR, A A A, 2010, 34(2) ; 160-169.

R A, PR, RFEBURCRS RFA Y S +1E C N P A i, FosAaR, 1998, 6(2) : 90-98.

PEIFAR DUR R ZE 4. I ERE DURRC . KA. S MRRHEROR A, 1992.

e B HCBOR IS S B A I DB S R SE . Ik 224k, 2001, 10(2) « 28-32.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol. 32 ,No.15 August,2012( Semimonthly )
CONTENTS

Effects of grazing on litter decomposition in two alpine meadow on the eastern Qinghai-Tibet Plateau ««-ecoveeeerreeeeeeniieaiiiiii.e.
.......................................................................................... ZHANG Yanbo, LUO Peng, SUN Geng, et al (4605)
Distribution pattern and their influcing factors of invasive alien plants in Beijing «+eeceeeeeeeeeeeeeearinniiies
....................................................................................... WANG Suming,ZHANG Nan, YU Lingian, et al (4618)
Simulation of CO, and H,O fluxes over temperate mixed forest and sensitivity analysis of layered methods: stomatal conductance-
photosynthesis-energy balance coupled model -+--eveeeeeeeeieiniannn. SHI Tingting, GAO Yufang, YUAN Fenghui, et al (4630)
Analysis on the responses of flood storage capacity of Dongting Lake to the changes of landscape patterns in Dongting Lake area ------
................................................................................................ LIU Na, WANG KeLin, DUAN Yafeng (4641)
Integrated water risk assessment in Daliao River estuary area «------eeeeeeeeeenes YU Ge, CHEN Jing, ZHANG Xueqing, et al (4651)
Discussion on the standardized method of reference sites selection for establishing the Benthic-Index of Biotic Integrity «««-eeoeeeeeeeees
............................................................................................. QU Xiaodong, LIU Zhigang, ZHANG Yuan (4661)
Genetic diversity analysis of different age of a Dalian population of the Manila clam Ruditapes philippinarum by EST-SSR «--+-cceeeeeees
....................................................................................... YU Zhifei, YAN Xiwu, ZHANG Yuehuan, et al (4673)
Geoslatistical analysis of spatial heterogeneity of yellowfin tuna ( Thunnus albacares) purse seine catch in the western Indian Ocean
.......................................................................................... YANG Xiaoming, DAI Xiaojie, ZHU Guoping (4682)
Seasonal differences in habitat selection of the Crocodile lizard ( Shinisaurus crocodilurus) in Luokeng Nature Reserve, Guangdong -
.................................................................................... WU Zhengjun, DAI Dongliang, NIN Jiajia, et al (4691)
Soil physical and chemical properties in forest succession process in Xinglong Mountain of Gansu = ++-eseeeereeesrereieiii...
.......................................................................................... WEI Qiang, LING Lei, CHAI Chunshan, et al (4700)
Dynamics of soil organic carbon and total nitrogen contents in short-rotation triploid Populus tomentosa plantations «=«-«+s=veeeeeeeeeenens
........................................................................... ZHAO Xuemei, SUN Xiangyang, KANG Xiangyang, et al (4714)
Grazing effects on eco-stoichiometry of plant and soil in Hulunbeir, Inner Mogolia —+«-«seeeeereemmemmmninmiiiiiiies
....................................................................................... DING Xiaohui, GONG Li, WANG Dongbo, et al (4722)
Effect of elevated ultraviolet-B (UV-B) radiation on CH, emission in herbicide resistant transgenic rice from a paddy soil =~ «+---eeeee
............................................................................................................ LOU Yunsheng, ZHOU Wenlin (4731)
NMR spectroscopy based metabolomic analysis of Thellungiella salsuginea under salt stress «+sesesereeererirarimiiii..
.......................................................................................... WANG Xinyu, WANG Lihua, YU Ping, et al (4737)
Screening and identification of associative nitrogen fixation bacteria in rhizosphere of sugarcane in Guangxi — -+-eseseeeeeeeeereeeanne.
............................................................................................. HU Chunjin, LIN Li, SHI Guoying, et al (4745)
Effects of different rice-crab production modes on soil labile organic carbon and enzyme activities —«eceeeereeeereeeeiiiii. .
.......................................................................................... AN Hui, LIU Mingda, WANG Yaojing, et al (4753)
The characteristics of soil microbial communities at burned forest sites for the Great Xingan Mountains —««««+eseeeeereeeenineariiaiinane.
................................................................................................ BAI Aigin, FU Bojie, QU Laiye, et al (4762)
Changes of soil faunal communities during the restoration progress of Abies faxoniana Forests in Northwestern Sichuan -----eeeeeeeeeeens
....................................................................................... CUI Liwei, LIU Shirong, LIU Xingliang, et al (4772)
The effects of the endophytic fungus Ceratobasidum stevensit B6 on Fusarium oxysporum in a continuously cropped watermelon field ---
................................................................................. XIAO Yi, DAI Chuanchao, WANG Xingxiang, et al (4784)
Population ecology of Aulacoseira granulata in Xijiang River -«---eceeeeeeereeeieaene. WANG Chao, LAI Zini, LI Yuefei, et al (4793)
Evaluation of ecosystem sustainability for large—scale constructed wetlands seecereeeererarirtiiiiiiiiiiiiiiiiiiii ittt ittt
................................................................................. ZHANG Yiran, WANG Renqing, ZHANG Jian, et al (4803)
MIS3b vegetation and climate changes based on pollen and charcoal on Qianxi Plateau — ««-eceeeeeerreeeeeemiiiiii
........................................................................... ZHAO Zengyou, YUAN Daoxian, SHI Shenggiang, et al (4811)
The effects of stemflow on the formation of “Fertile Island” and “Salt Island” for Haloxylon ammodendron Bge ««+«+«+eeeeeeereeeceenennn.
....................................................................................... LI Congjuan, LEI Jiagiang, XU Xinwen, et al (4819)
Accumulation and translocation of dry matter and nutrients of wheat rotated with legumes and its relation to grain yield in a dryland
ATEA +++ e eeemerenen et et et e et e n e e et e a et e eaaes YANG Ning, ZHAO Hubing, WANG Zhaohui, et al (4827)
Occurrence characteristics of akashiwo sanguinea bloom caused by land source rainwater ««««««eeeeeeeeerereiiiiiiiii.
............................................................................................. LIU Yihao, SONG Xiukai, JIN Yang, et al (4836)
Analysis on landscape pattern change and its driving forces of Yancheng National Natural Reserve ««:eececeeeerereeeiiiiniiiiiii...
...................................................................................................... WANG Yanfang, SHEN Yongming (4844)
Resource potential assessment of urban roof greening and development strategies: a case study in Futian central district, Shenzhen,
CIUIA e e e emerrememennenenaeneneenenentenenaeneneneneaneneneeenereneneeaenenaenenns SHAO Tianran, LI Chaosu, ZENG Hui (4852)
Analysis of the dynamic coupling processes and trend of regional eco-economic system development in the Yellow River Delta «+-------
............................................................................................................ WANG Jieyong, WU Jianzhai (4861)
The diversity parameters of butterfly for ecological function divisions in Chongging +++++-+-+ LI Aimin, DENG Heli, MA Qi (4869)
Review and Monograph
Responses of soil respiration to different environment factors in semi-arid and arid areas ««-«seeeseerereemrrniniiiii
.................................................................................... WANG Xinyuan, LI Yulin, ZHAO Xueyong, et al (4890)
Temperature sensitivity of soil respiration: uncertainties of global warming positive or negative feedback ««++-eeeeeeereeeeniiiiiiiiinin.
............................................................................................................... LUAN Junwei, LIU Shirong (4902)
The primary factors controlling methane uptake from forest soils and their responses to increased atmospheric nitrogen deposition ;
0 FEVIGW +< v e rmernnnensenenenenenenaeneneeneeneneneaenaeaeneneneneeaenens CHENG Shulan, FANG Huajun, YU Guirui, et al (4914)
The research progresses on biological oxidation and removal of nitrogen in lakes —+e+eeeereereerirenni

Scientific Note
Cutting effects on growth and wastewater purification of Cyperus alternifolius in constructed wetland — =+ceeeeeeeeeimieiiiaiia.

....................................................................................... LU Gaiyun , HE Huaidong, YANG Danjing, et al (4932)



(EBZ|RY2012 F£4EITRE

(AR B B A A e 2 B A ARBR e AR TL, 1 F) T 1981 4, 2 2RIE A A OFFE A

SR BT PE R R | 4R WD R B R A A 22 K R 7 1) B I8 75 b P SO s P T 4 5 2

T AN G BB R BT ROT R =0 4 5F

(A2

) A2 H ), K 16 TFA,280 0T, N E B 70 JT/ W, 2 4EE Hr 1680 TG
R & A .82-7  EISMIR R AL :M670  ARiETI*S . ISSN 1000-0933  CN 11-2031/Q

R BIE BT

G [E A5 LR Ry T R T T, ) B S A AR S WG R A RO A e AR A TR A

TEAEITI

B 100085 JL R IE X XGEH 18 5 H

E-mail; shengtaixuebao@ rcees. ac. c¢n

WEMEME Ll

5 5 F #
(SHENGTAI XUEBAO)

1&: (010)62941099 ; 62843362

" HE: www. ecologica. cn

HITHRE XIKRE Bl ¥

ACTA ECOLOGICA SINICA

('Semimonthly, Started in 1981)

CEAT 1981 4F 3 H A1)
328 IS (201248 A) Vol.32  No. 15 (August, 2012)
9 35 <§5i§%*&>gﬁiﬁﬁﬁ Edited by Editorial board of

H
SHIR &

Mok - AE B GE DOV % 18 5
MR B 2R : 100085

HLI% : (010)62941099

www. ecologica. cn
shengtaixuebao@ rcees. ac. cn
PN

HERE R b2

Hh I RL 2 B A S PR R ST 0
Mok - AL B GE DOV % 18 5
HIS L 25 : 100085

ACTA ECOLOGICA SINICA

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

Tel : (010)62941099
www. ecologica. cn
Shengtaixuebao@ rcees. ac. cn

Editor-in-chief FENG Zong-Wei

Supervised by China Association for Science and Technology

Sponsored by Ecological Society of China

Research Center for Eco-environmental Sciences, CAS
Add:18,Shuangqing Street, Haidian , Beijing 100085 , China

; Published by Science Press

H R # & 2 K a 3

Hihk . b AR IR LT 16 5 Add ;16 Donghuangchenggen North Street,

MR B 2wt . 1RO0717 Beijing 100717, China
En Rl AEECIEARE R Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & B i Beijing 100083 , China A

Mok . 7R AR AL 16 5 Distributed by Science Press m :E

Eﬁﬁﬂéﬁﬁ% :100717 Add:16 Donghuangchenggen North g

Eﬁlﬁ 1( QIO ) 6;1334563 Street, Beijing 100717 , China 1 =n

-mail ; journal@ cspg. net Tel: (010)64034563 [

i i = o ; o M
2 N in‘li] é%i@ B)Ej\ B a4 N E-mail ; journal @ cspg. net O =—— O
EsEIT HEEBRE AR S A — O

Hihk jtf?r 399 1'4:—%%‘ Domestic All Local Post Offices in China > g

H AN =} —

R B 475 - 100044 Foreign China International Book Trading g E
r%%g Ve P fefs =} CUI’pOl‘ation - ":
W owr GE LRI 8013 5 Add:P. 0. Box 399 Beijing 100044, China =
ISSN 1000-0933 4= = pyy=
N 0o ERSIMAF LT EREERS 82-7 ESEITRS M670 Efr 70.00 T

CN 11-2031/Q



	01.pdf
	fm.pdf
	zml.pdf

	stxb201104200523.pdf
	03.pdf
	yml.pdf
	15fd.pdf


