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Determination of the initial depth of water uptake by roots of steppe plants in

restored and overgrazed communities, Inner Mongolia, China
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1 College of Life Sciences of Inner Mongolia University, Hohhot 010021, China

2 College of Environment and Resources of Inner Mongolia University, Hohhot 010021, China

Abstract: We studied water uptake by plant roots in two typical steppe communities, at the Inner Mongolia Grassland
Ecosystem Research Station of the Chinese Academy of Sciences, Xilin Gol League, Inner Mongolia, China. Water uptake
by roots forms the base of the Soil-Plant- Atmosphere Continuum. Previously, a model of root water uptake has been used,
based on root distribution, but there has been no effective way to research water uptake of steppe plants directly. We used a
new method to determine where the plant roots begin the uptake of water. First, we excavated to the subsoil and measured
soil water seepage in the selected plots. By watering the plants and then measuring leaf water potential using a water

potential system, we were able to use changes in water potential to indicate water uptake. The initial depth of water uptake
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by roots could thus be determined indirectly. We contrasted two different successional communities, a recovery plot
enclosed since 1983, and an open, grazed, degraded plot. Second, we measured uptake by some major plants in different
successional communities. We found that the initial depth of water uptake by roots could be measured using the soil
excavation method described. In the degraded community, six species showed initial root water uptake at 0 —5 c¢m beneath
the surface, Agropyron michnoi, Artemisia frigida, Carex korshinskyi, Cleistogenes squarrosa, Leymus chinensis and Stipa
grandis. In the restored community, different species exhibited deeper initial uptake of water. The initial depth of water
uptake by roots of Carex korshinskyi, Cleistogenes squarrosa and Artemisia frigida was 0 —35 cm below the surface. Here a
spatial niche overlap exists in the exploitation of water. However, initial uptake depth of Leymus chinensis, Stipa grandis
and Agropyron michnoi was 5 —10 cm, these species also share a similar niche. Obviously, the former species uptake water
more shallowly than the latter, providing evidence for some spatial separation of water utilization niches. In a different
restored community, the initial depth of root water uptake of Carex korshinskyi, Cleistogenes squarrosa and Artemisia frigida
did not change with a transition to overgrazing. However, Leymus chinensis, Stipa grandis and Agropyron michnoi began to
take up water more shallowly following degradation. As plants miniaturized and root systems became shallower, the initial
layer of water uptake also becomes increasingly shallow. This indicated that the steppe plant community was able to vary its
use of water resources. In a typical steppe community, there was more substantial niche overlap and less niche separation
among plant species. In general, taller plants showed a tendency towards deeper initial depth of water uptake than shorter

plants.

Key Words: degrading succession; niche; plant water potential ; roots; typical steppe; water uptake
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Table 1 Results of plant water potential in restoring community using the method of soil emptied

KR A K S ek b B K

irrigation/ ( —MPa) potential/ ( —~MPa)
S Leymus chinensis 5 1.5567+0.06028* 1.8800+0. 11533"
KESE Stipa grandis 5 1.9267+0.07024" 2.3033+0.06028"
K ICVKEE Agropyron michnoi 5 1.2967+0.02082* 2.0767+0.04509"
BERSTHE Cleistogenes squarrosa 5 2.6267+0.02517* 2.0533+0.03512"
HEFTH Carex korshinskyi 5 2.273320. 03055 1.9333+0.04726"
V8 Artemisia frigida 5 3.7933+0. 025174 3.3800=+0. 03606"
. Leymus chinensis 10 2.7133£0. 02517 2.2533+0. 11504"
KEFSF Stipa grandis 10 4.2133+0.07572° 4.0700+0. 04359"
K ERVKEE Agropyron michnoi 10 2.6300+0. 05568 1. 1400+0. 03606"
KEFSF Stipa grandis 15 2.1200+0. 04245* 1.5133+0.08737"

ARKRE FHRFRZRWBE (P < 0.01) s ARVNG FHRFRZER BE (P < 0.05)

2.1.2 WREBEEH 8B K e g
223k WA [] 8 7K S AR ) K At A A T R, F L R IRV 5 R BT A T K IRUK AL KA KA
FHAE 8 L/m” Pe/K I, Pe/K AFE Y K B AR o 2 = TR BE /K YY) , Ui AR E 22 B S K, ns 2 iR,
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8 L/m” PE/K BT HLER 5 em TR B T3 S /K & A B ARk Bk 2 AR eIk 2 BETE HhaxX 6 FIAE IR &
IR IKIZEI R 0—5 em,
K2 MEBEREYWABHUNESLR TIEBKE

Table 2 Results of plant water potential in restoring community using the method of soil seepage

Wb R BEAK X HE 11 K 3 AR AL TR 7K B
Species Water potential without irrigation/ ( ~MPa) Irrigated water potential/ ( —~MPa)
EHE Leymus chinensis 2.5367+0.05508* 2.1267+0.09713"
KEFSF Stipa grandis 2.37000. 02000" 2.2833+0.01155"
K ERVKHE Agropyron michnoi 1.9600=0. 03000" 1.6433+0.05508"
KEBR T 5 Cleistogenes squarrosa 2.8767+0.025174 1.9667+0.02517"
WL Carex korshinskyi 2.4333+0.05132* 1.6767+0.08505"
W Artemisia frigida 3.8967+0.09018* 3.4133+0.06028"

REREFHFRRZFWEE (P < 0.01)

2.2 RABERIE PO FAE ORI B
2.2.1 RAEHEYE b AR A R e 2 R

IR AR5 SCUOAE A AT R4 T R 3 A A b, S 7 SR AL RIS . IR b il R AR s ik e AT e B, A
e /K AL B A Y K G HL SR 3 FR , R IRAE LR ZIEE N 5 em B, 5 DR [QUKE KA R RS
BT X 6 P DR /K AR ) /K S4B 8 2 v TR DK ), U L B S IROK , RIS 6 Fd ) e IR S
FEHb AR 8 A 6 KA O 0—5 em,

R3 BABEPEMABHNESER—IBEZEE

Table 3 Results of plant water potential in degraded community using the method of soil emptied

- R ARGk R 7K 3 DEK AL HHL Y 7K
Species Soil thick ) f/ ) Water potential without Irrigated water
pecies ort fhickness7em irrigation/ ( —MPa) potential/ ( —=MPa)
¥ Leymus chinensis 5 2.3633+0.01528* 1.3833+0.09074"%
KA Stipa grandis 5 1.8433+0.05508* 1.5633+0. 06506
K CVKEE Agropyron michnoi 5 2.2033£0. 03786 1.8000+0. 04583"
BERT-HE Cleistogenes squarrosa 5 1.8267+0.02517* 1.6167+0.01528"
WL R Carex korshinskyi 5 2.6767+0.025174 2.2567+0.04163"
& Artemisia frigida 5 1.9767+0.04163* 1.6567+0.07024"

AFRREG FRFRE S EFH (P < 0.01)

2.2.2 RAEHETE O B8R AL E 45

IR AUHEYR S0 FE 38 5 A HEYB K 3 D B, A T BE K A BE A ) K A L 3k 4 PR, M BE K i
H 8 L/m’ B ,6 R R /K 5 AR K S AR k2 8 T AR WK A , DR 28 I K . 8 L/m” HesK
YR AL RE G 3R 5 em TREE Y 88K i A W AR AL, BRI AR 7E IR AL B VR X 6 FRRLIAR R ik
1R IK)Z R 0—5 em,
2.3 AFSEE e R 2T

FEAFIRER B 2 FhSCo A9 B 25 R 7 L, AR AEHEYE h 2 RO ik g B 4 R o 2= 5=, 1915 2]
6 FRAE IR RACLEWMAKZE N 0—5 em MIZER , (FURFEWREREE T & B 2 FhaC i )5 A8 20 0 45 50 AR MR, 2F
B REF SRR VKRR A 1 (AR5 233 ) 45 B 10 25 55 2 30 40 Fh R A 4 IR /K R B LU D 12k 2 (388K
PO MBI EIIR— L PON T 2 FRBA XY BETE T 2 SR UEAT AL I a2 5 /K I TR 31, T 1 3
ER RS RIBEA T LR, BT LA+ R8 K TR BE I AN REUEIA 7K A3 FEAR RAR B /KGO0, BT L 5 125 1
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Table 4 Results of plant water potential in degraded community using the method of soil seepage

Yy A BETK KT A K BEKALH 7K B
Species Water potential without irrigation/ ( ~MPa) Irrigated water potential/ ( —MPa)
£ Leymus chinensis 1.5067+0. 05508 A 0.7733+0.01528B
KAELSF Stipa grandis 2.5733+0. 05859 A 1.9733+0. 05508 B
KIGVKEE Agropyron michnoi 1.8800+0. 05568 A 1. 1400+0. 043598
BEBATB Cleistogenes squarrosa 1.6367+0.02517A 1.0500+0. 03000B
WL Carex korshinskyi 2.8067+0. 07506 A 1.6200+0. 13000B
B8 Artemisia frigida 2.1467+0. 18230A 1.5133+0.12741B
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OB e RS A7 07 18 1 AR AR K AL EAE 5—10 em BYTFERE ORAET P FOK Gk E, D7k 2
IFAIREM AR B+ 5 em TRAEHIIK , B Al — TR K - AR R N 8 TR B 2R T - HEORL (] ) R 2 IR
B WAE DS KB E R 12— E R TR R — L5 R 2 57K o Bl S IR AL AR AR I E K 71
WA EINUER] T 753 1 B9 P 72075 1 i ARK BT RET & R R s T, /DR B A AR Z K
SRICEEMIR D5k 2 TP

ST AT A R AR 2R (B RS A i B 2R ) O AR IR AR AR R R CORE S
B RERE T ORFRUKE IR THX 6 MR RR IR OKJZ A B AL TR — RS, Al 0—5 em )2, 1K
SREE PR R B EIRIOHES ), 2 — RO B o R T A AL TR 0—5 em 25 R NK
B30 A ORIGUKHD AL TH3E 5—10 om 2, e FIRER 8 48 5 05 0% 18 DR S 7 BE A OCHGR LR Y
PEAT IR A AR R AR R R IL T AR F2 55 RSP DR IR AR 2, IR AT B4
3 FigEitie

ST SR I KR 2R 28 (R0 AR RO WIE S — B W0 I S B R W ST 10 2 B, TSR TR AT ST VR 254 201
U A= JI SRR LR A5 20 A 25 A AR TR U B i RO A, AR SCHE BT 9 SR o JUREL ) IR K AR 2 A
TE AR AR K U B K B, T840 5 A RO AR WK 2 0, e PR, e A 00 v R R A4
73 Je i E A K 392

S E SRR b MR ARG 2 Z K AR (ER 75 A TR AR AR BE M K 2 — > H B R B )
H o SR e R TP AR R AR AR KA O RIT ST, B DR T P AL K B IR T AR AR S A
OrE AR REE T, R RS R IRUKREAR R T IROK B B B R TRE S 7o s A R ANS . bR
PR 10—15 em IRBEALAT T 4F RO KR I, R HAE 5—10 em AETTARWIK (B B BRI K 2 B TR BE HE0T
10—15 em, 7EHEIR LR R EARKS A REAE YR IR WK IR B 0 A0 . 723X DR 7R X L3 ok TR
s 4E b ORE R T 5 BB RO & i AR S R AN B ORICUKE A S R e R EER, REP S
PR ORROKF AR ES, KT H R oK 6] A= 2507 & 1 75 AMIESE AT LIAE — 5 HA W B384 0 R
(/A AE3 I Rt

TEIRARET R A o BE AL, A ) B o8 - 8 X S B o, | DTG o 0 S sl i PR 2 L K R
B IR R R P IR S22 2520 . BT LA RE DR EQUKRE OREF P O R B TR A WoK A7 B AR TR, M B S g
AR A Pl B AT AR R K B R 2 ) A A AL

R AR B SR ] BE RO A T AR BB i R = A e A, B2 N C @ A B H
A7 3 i P R S AR /N AR R 2 A IR sl S A e o e e o 70 = ER AR
V& AL AR B W /K2 0 B R S TR A A ) IR 3 B e e L DAl 7 e 8 OO 2 B0 ) 25T S 4
FIBEIR 3 BC S 1) A A2 R R v AR AL S R TR i AR A B AR LB, 5 2, MR AE S Y2 AR 5

http ; //www. ecologica. cn



1886 A E = 324

BT R e 1] D0 SR 0 AR 7 K F TR BT 1) 3 A U TR HAT Al AR A A A XA
SR A S AL A AR TE E R
REJFURETS T A R RRE I A R A 2507 T ) B B R 2 1 B X PR S R AR 25 0L 43 B9 1Y
I o AR SCHAR 45 SR W] R SR g v A% AL R R ) A7 E SRR BE 1) A 2 00 3 B 0 — s M A 2 43
B AR S AL B RO RN R AR RO, ARSI B AR SR A Y b bR s KA, R
WK IZ TR EE TR [ Z IR

References:

[1] BaiYF, Han X G, WuJ G, Chen Z Z, Li L. H. Ecosystem stability and compensatory effects in the Inner Mongolia grassland. Nature, 2004, 431
(7005) ; 181-184.

[ 2] Chen B, Zhou X M. Analyses of niche breadths and overlaps of several plant species in three Kobresia communities of an alpine meadow. Chinese
Journal of Plant Ecology, 1995, 19(2) : 158-169.

[3] LiP,LiZB, Tan T Z. Dynamic distribution characters of herbaceous vegetation root systems in abandoned grasslands of Loess Plateau. Chinese
Journal of Applied Ecology, 2005, 16(5) : 849-853.

[4] Zhou M H. The Study on Distribution Characteristics of the Natural Grassland Vegetation Roots in Yunwu Mountain in Ningxia. Yangling:
Northwest A and F University, 2008.

[5] FanGY, Zhang J N, Zhang Y S, Li G, Wang Q, Yang D L. Effects of grazing on plant root distribution and soil physicochemical properties in
Stipa baicalensis grassland. Chinese Journal of Ecology, 2010, 29(9) : 1715-1721.

[6] BaiWW, Zuo Q, Li BG. A simulation model for water uptake by alfalfa roots in the Wulanbuhe sandy desert. Acta Phytoecologica Sinica, 2001,
25(4) . 431-437.

[7] ZhuYH, WuY Q, Lu HS. Mathematical model of water absorption of eremophyte root system. Journal of Arid Land Resources and Environment,
2001, 15(2): 75-79.

[ 8] ChiDC, Wang X, Xia G M. A study on water-uptake model of paddy root. Journal of Irrigation and Drainage, 2004, 23(1) ; 56-61.

[9] Yao L M, Kang S Z, Gong D Z. Discussion about research methods of apple tree root water uptake. Journal of Water Resources and Water
Engineering, 2004, 15(1) . 13-18.

[10] Yao L M, Kang SZ, Gong D Z, Jia HW, Pang X M. The apple tree root water uptake models established through two kinds of methods and the
comparison of these models. Journal of Irrigation and Drainage, 2004, 23(6) : 67-70.

[11] Zhang J S, Meng P. Spatial distribution characteristics of fine roots of pomegranate tree. Journal of Nanjing Forestry University: Natural Sciences
Edition, 2004, 28(4) . 89-91.

[12] SiJH, Feng Q, LiJ L, Zhao J. Spatial distribution pattern of Populus euphratica fine roots in desert riparian forest. Chinese Journal of Ecology,
2007, 26(1): 1-4

[13] FengQ, SiJH, LiJL, Xi HY. Feature of root distribution of Populus euphratica and its water uptake model in extreme arid region. Advances in
Earth Science, 2008, 23(7) : 765-772.

[14] LiJ L, Feng Q, SiJ H. Distribution of uptake roots of Populus euphratica in extreme arid region, China. Arid Land Geography, 2008, 31(1) : 97-
101.

[15] LiJL, Feng Q, SiJH, ChangZ Q, JuD S, Guo Q L. Two-dim ensional model of Populus euphratica root water uptake in extremely arid region of
China. Chinese Journal of Ecology, 2009, 28(6) . 1188-1193.

[16] Wang W, LiuZ L, Hao D Y, Liang C Z. Research on the restoring succession of the degenerated grassland in Inner Mongolia. Basic characteristics
and driving force for restoration of the degenerated grassland. Acta Phytoecologica Sinica, 1996, 20(5) : 449-459.

[17] Wang W, Liu Z L, Hao D Y, Liang C Z. Research on the restoring succession of the degenerated grassland in Inner Mongolia Il . Analysis of the
restoring processes. Acta Phytoecologica Sinica, 1996, 20(5) : 460-471.

[18] Wang W, Liang C Z, Liu Z L, Hao D Y. Mechanism of degradation succession in Leymus chinensis+Stipa grandis steppe community. Acta
Phytoecologica Sinica, 2000, 24 (4) . 468-472.

[19] Jiang S. Setting up of the grassland ecosystem research sites and their vegetation status // Research on Grassland Ecosystem, No 3. Beijing: Science
Press, 1988 1-12

[20] Wang X T. The Research on the Change of Plant Populations Spatial Distribution Pattern of the Degraded Community on Typical Steppe in the

Course of Restoring Succession [ D]. huhhot; Inner Mongolia University, 2005.

http ; //www. ecologica. cn



6 1 TR A A YR R IR WK R IR BE N E J7 5 M HAEA R RS T iR 3 1887

[21] Wang R Z. The niche breadths and niche overlaps of main plant populations in Leymus chinensis grassland for grazing. Acta Phytoecologica Sinica,
1997, 21(4) : 304-311.

[22] Wang W, Liang C Z, Liu Z L, Hao D Y. Research on restoring succession of degenerated grassland in Inner MongolialV. Analysis of plant
population dynamics during restoring succession. Journal of Arid Land Resources and Environment, 1999, 13(4) . 44-55.

[23] Han Y H, Wang S P, Chen Z Z. Responses of the major plant populations of Inner Mongolia typical steppe to grazing rate based on niche
considerations. Acta Agrestia Sinica, 1999, 7(3) : 204-210.

[24] Lin L, Zhao C Z, Long R J, Wang S, Wang X, Li Y K, Zhang F W. Niche differentiation characteristics of plant functional groups on degraded

grassland in the upstream of Shiyang River — A case study of Heteropappus altaicus type grassland. Pratacultural Science, 2009, 26(5) : 50-55.

SH k.

(2] BRME, FXER. =FaS S sh s TR RSO 908 SESMIT. MPIESSM, 1995, 19(2) : 158-169.

(3] 2, 2=doat, VEAEM. 38+ e LR B RO DR R ShZS 0 i RHE. I RS 244, 2005, 16(5) : 849-853.

[4] FHA¥fE THERFRRFHARR ARG, Bvh . vEIufmplE Ka#,2008.

[5] SuEH, skaee, sk, 200, T8, BBobk. oo DUIRER 36 5 R AR 22 00 A A+ HEFIALARAE A5 . A 52 44, 2010, 29
(9): 1715-1721.

[6] FSCHl, Zenik, Z0RIE. B2 A Fnvb X AL B G I R IOK AL, AW AE 25240, 2001, 25(4) : 431-437.

[ 7] Adkde, fFEm, BISE. TR RBOKECHEAL, TRIXPF SRS, 2001, 15(2): 75-79.

[8] RiEA, E3, FHH. KFRRBOKEIHHEDE. #ERHDKR, 2004, 23(1) : 56-61.

[9] WhrR, ML, Bilk. SRR RBKBISIT R IHE. KBRS K TR, 2004, 15(1) ; 13-18.

[10]  BkrR, FEGE, 2BiE, BURM, TERY. SRR AR BOKBEINITY. BEBEHK 4, 2004, 23(6) : 67-70.

[11]  3REHMS, TP F R KRR 2R 28 () 0 A . R il K23 A ARBIAR, 2004, 28(4) ; 89-91.

[12] wlgede, e, Zegiph, XM, SRl R AR K AR RS MR RAIE. A% 2%, 2007, 26(1) : 1-4.

[13] while, mlgdde, ZEdibk, TEimEe. W R A FRE SR RO B RIEE . HhERB} 2230 | 2008, 23(7) ; 765-772.

[14] ZEdbk, Wike, wldde. Bom T2 XK R85 SEHUEE. T2 X, 2008, 31(1): 97-101.

[15] ZEgbk, wile, mladde, wosom, BB =, 3158, TR XK R R MK “4EBeRBon, A2, 2009, 28(6) : 1188-1193.

[16]  FH, XUEMES, MG, PAEAE. N5 R (SR O o, IR A SEAR AR 5K & BB 8 ). A A2, 1996, 20

(5): 449-459.
[17] £, XUphEy, MEOT, RAE. NS ERURCIER IR O it se 1. RSO AR M. AR 52T, 1996, 20(5) -

460-471.
(18] EJ, BAEH:, XIBE, FHOT. B+ KA PR R R B WL BT . A AE S 244, 2000, 24(4) ; 468-472.

[19] Z=#. HEAESRGEARMAZE RHE TR, HEAESREMIT, 1988, 3. 1-12.

[20] T, MR EE AL RE IS 70 TR I AR P R 25 ) A M SR AR AR ST [ D). IR R . IS8 K3, 2005.

[21]  TAE. A 3 S - ST R B SO RE S A SN AT, MYAESSFM, 1997, 21(4) ; 304-311.

[22] THs, BAEtE, Xlehils, MBOG. WS RFRLBEW R BB T V. WE EEE R YA SIS 0. TR XS S

55,1999, 13(4) ; 44-55.

(23] #sudy, VERFT, BRfR. DUBCHCRBE RS P 52 i SR R R R SR R 2B 2507, Fidh44T, 1999, 7(3) « 204-210.

(241 ARWE, BRF, I, TI0, TR, LU, SRk, A2 RieaR Akt AR M0 BRI A A5 0 SRR AR —— LA ] K 258 60 v A TR 4 Ay
B, Fl R, 2009, 26(5) ; 50-55.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.32,No.6 March,2012( Semimonthly )
CONTENTS

Quantitatively monitoring undergoing degradation of plateau grassland by remote sensing data: a case study in Maqu County,
Gansu Province, China —ceeereeerreeeeeii ZHOU Jianhua, WEI Huaidong, CHEN Fang, et al (1663)
Using periphyton assemblages to assess stream conditions of Taizi River Basin, China «+s-soeereeeerieiiiiiii..
.......................................................................................... YIN Xuwang, QU Xiaodong, LI Qingnan, et al (1677)
Water-holding capacity of an evergreen broadleaf forest in Ailao Mountain and its functions in mitigating the effects of Southwest
China drought <+ eeeeeeeemeenen QI Jinhua, ZHANG Yongjiang, ZHANG Yiping, et al (1692)
The relationship between protistan community and water quality along the coast of Qingdao «««-«-srerrrreerrrranriiiiiie,
.......................................................................................... YANG Jinpeng, JIANG Yong, HU Xiaozhong (1703)
Simulation of effects of warming on carbon budget in alpine meadow ecosystem on the Tibetan Plateau — «--«-eeeeeerereeeeieeiieii...
....................................................................................... QI Weiwei,NIU Haishan, WANG Shiping, et al (1713)
Features of leaf photosynthesis and leaf nutrient traits in reservoir riparian region of Three Gorges Reservoir, China «-«-esereeeeeeeeene.
....................................................................................... JIE Shenglin, FAN Dayong, XIE Zonggiang, et al (1723)
Spatio-temporal distribution of fish in the Pengxi River arm of the Three Gorges reservoir — =eeeeesereerirariiiniiii.,
.................................................................................... REN Yugin, CHEN Daging, LIU Shaoping, et al (1734)
Analysis on allelochemicals in the cell-free Filtrates of Amphidinium carterae — ««+-++sssrereeeeimaeatiiiiiiii
.................................................................................... JI Xiaoging, HAN Xiaotian, YANG Baijuan, et al (1745)
Effect of starvation on expression patterns of the MYP gene in Strongylocentrotus intermedius —««++++sreressrereeaeieieitiiiii..
................................................................................................... QIN Yanjie, SUN Bolin, LI Xia, et al (1755)
Habitat selection of feral yak in winter and spring in the Helan Mountains, China +e-resesrrerrrreremmninee

.................................................................................... ZHAO Chongnan, SU Yun, LIU Zhensheng, et al (1762)

Using cellular automata to study patchy spread in a predator-prey system —«e-eeeeeeeeeeeemseeiini.. YANG Li, LI Weide (1773)
Effects of insect-resistant transgenic Bt rice with a fused CrylAb+CrylAc gene on population dynamics of the stem borers, Chilo
suppressalis and Sesamia inferens, occurring in paddyfield ««eceeeeeeeeeiiiiiiiiin. LI Zhiyi, SUI He, XU Yanbo, et al (1783)

Effect of spectral sensitivity and intensity response on the phototaxis of Frankliniella Occidentalis (Pergande) — +eeevevevececeieeninens

............................................................................................. FAN Fan, REN Hongmin, LU Lihua, et al (1790)
The synergistic action and UV protection of optical brightener on three different geographic isolates of Asian Gypsy Moth

Nucleopolyhedrovirus ( LAMNPV ) «eceveeeeereeeiiiiiii. WANG Shujuan, DUAN Liqging, LI Haiping, et al (1796)

The availability of trace elements in an oasis soil under different utilization intensity in an arid area in China — «=+eeceeereeeeieieenns

.................................................................................... LI Haifeng, ZENG Fanjiang, GUI Dongwei, et al (1803)

Multivariate regression analysis of greenhouse gas emissions associated with activities and populations of soil microbes in a

double-rice paddy oIl ««reererrrrrerriii QIN Xiaobo, LI Yu'e, SHI Shengwei, et al (1811)
Distribution characteristics of humus fraction in soil profile for the typical regions in the Loess Plateau «eoeeeeeeeeeeeeeeeiiniaiiiiiin.,
............................................................................................. DANG Ya'ai, LI Shiging, WANG Guodong ( 1820)
N, O emissions from vegetable farmland with purple soil and the main factors influencing these emissions —++eseeerereeeeeeeiniiiniiiine.

................................................................................................... YU Yajun, WANG Xiaoguo, ZHU Bo (1830)

Relationships between carbon source utilization of soil microbial communities and environmental factors in natural secondary

forest in subtropical area, China —«esereeerererereeneii.. WANG Yun, OUYANG Zhiyun, ZHENG Hua, et al (1839)
Numerical soil classification using fuzzy K-means algorithm and predictive soil mapping at regional scale — ++eeeeerereeeririeiiiiiiniiia.
....................................................................................... LIU Pengfei, SONG Xuan,LIU Xiaobing, et al (1846)
Releasing characteristics of nonpoint source pollutants from straws under submerging condition = +«++eseeeeerereerreieniiii,
................................................................................. YANG Zhimin, CHEN Yucheng, ZHANG Yun, et al (1854)
Effects of delayed irrigation at jointing stage on nitrogen accumulation and its allocation, and NO;-N migration in wheat -----eeeeeeeee
........................................................................... WANG Hongguang, YU Zhenwen, ZHANG Yongli, et al (1861)
Risk division on winter wheat suffering from spring wet damages in Jiangsu Province —«reeeseseeesereeeiiiiie,
.......................................................................................... WU Hongyan, GAO Ping, XU Weigen, et al (1871)
Determination of the initial depth of water uptake by roots of steppe plants in restored and overgrazed communities, Inner Mongolia,
CRTA e v ereremnenenennenensnneneneeneneaeaeeatenteeeneenenenaeenenarnenns GUO Yuran, WANG Wei, LIANG Cunzhu, et al (1880)
Fine root architecture and morphology among different branch orders of six subtropical tree species =«=e+eeeeeeeereeemieiiiiaiiii..
................................................................................. XIONG Decheng, HUANG Jinxue y YANG Zhl_]lf‘ ,et al ( 1888 )
Numerical analysis of inter-specific relationships in Alpine steppe community in Bayanbulak —«+oeceeeeeeeeeeiiniiiiii.
.......................................................................................... FANG Fei, HU Yukun, ZHANG Wei, et al (1898)
Analysis of shade-tolerance and determination of evaluation indicators of shade-tolerance in seedlings of Chrysanthemum grandiflorum
and its closely related genera —«oceeeeeeeeiiiiii SUN Yan, GAO Haishun, GUAN Zhiyong, et al (1908)
Effect of the parasitic Cuscuta australis on the community diversity and the growth of Alternanthera philoxeroides — +«-++vesereeeeseeennes
....................................................................................... WANG Rukui, GUAN Ming, LI Yonghui, et al (1917)
Diversity and community structure of basidiomycete laccase gene from subtropical broad-leaved and coniferous forest ecosystems
based on cDNA cloning ««««++++seeeeeessrmmermeiiiinin e CHEN Xiangbi, SU Yirong, HE Xunyang, et al (1924)
Fine root longevity and controlling factors in subtropical Altingia grlilipes and Castanopsis carlesii forests — «+eveerereremeeeieaeiiini.e.
.................................................................................... HUANG Jinxue, LING Hua, YANG Zhijie, et al (1932)
Linear programming and optimal distribution of the forest resources based on TM remote sensing images ««««+««teeeereeeeeeeeiieiia..
.......................................................................................... DONG Bin,CHEN Liping, WANG Ping, et al (1943)

Urban green space landscape patterns and thermal environment investigations based on computational fluid dynamics =~ +=+eeeeeeeeeeeeees
............................................................................................. LIU Yanhong, GUO Jinping, WEI Qingshun (1951)

Review and Monograph

Review of the ecological compensation efficiency — «««««++ssserressimmmrneiiiii ZHAO Xueyan (1960)

Scientific Note

The effects of petroleum exploitation on water quality bio-assessment and benthic macro-invertebrate communities in the Yellow

River Delta wetland, Dongying «««-eeeeeereremmmeeeeeiiiiiiini, CHEN Kai, XIAO Nengwen, WANG Beixin, et al (1970)



(ARSI B B A 2 B A ARB e AR TL, RIF)T 1981 4, T EARIEA B

(EBZ|RY2012 F£4EITRE

Ji

B BT PE R R | 40 WD R B R AR A 252 K JR 7 1) B (I8 75 S P SO 5 P AT 41 AR 25 2 BEE 7
T AN G BB R BT ROT R =0 4 5F

(A2

)y k2 A, K 16 FF4,280 1T, B N E M 70 Jo/ M, e4F 2 B 1680 T,

R & A .82-7  EISMIR R AL :M670  ARiETI*S . ISSN 1000-0933  CN 11-2031/Q
2[5 MR SRy X PTOT B, A AT e S G I R 3K, W KRB AR BB | & S5 Be A 1B

TEAEITI

B 100085 JL R IE X XGEH 18 5 H i

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

WEMEME Ll

I

(010)62941099 ; 62843362

www. ecologica. cn

HATHRE XIKRE Bl ¥

5 5 F # ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO) (Semi bl S din 1981)
(ﬂéﬂ 1981 4E 3 Hﬁ'ﬂql) emimonthly , Started 1n
$F32E FoW (201243 H) Vol.32 No.6 2012
9 35 <§5i§%*&>gﬁiﬁﬁﬁ Edited by Editorial board of
Sk - U STGE DOULS 18 5 ACTA ECOLOGICA SINICA
Hﬂgﬁéﬁﬁ% :100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
LI : (010)62941099 Tel (010162941099
www. ecologica. cn .
. www. ecologica. cn
shengtaixuebao@ rcees. ac. cn .
Bk Shengtaixuebao@ rcees. ac. cn
F & ERER AR P Editor-in-chief FENG Zong-Wei
g DI
I Supervised by China Association for Science and Technolo,
B PEESE S Y &
oy
2L A% 22 e AT ngd== I Sponsored by Ecological Society of China
o E R B SR
Huhil . b ST IE X AU % 18 5 Research Center for Eco-environmental Sciences, CAS
M B 4w i . 100085 Add:18,Shuangqing Street, Haidian , Beijing 100085 , China
H i & & I3 it Published by Science Press
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 & K i Beijing 100083 , China A
- —
Hitik . AR FEIAR AL 16 5 Distributed by Science Press m g=
Eﬁﬁﬂéﬁﬁ% 1100717 Add:16 Donghuangchenggen North g
Eﬁlﬁ 1( QIO ) 6;‘334563 Street , Beijing 100717, China 1 —n
-mail ; journal @ cspg. net Tel: (010)64034563 O =/
W A IR (o : S o
ESMEAT i B 1 55 B E-mail: joumal® cspg. net S =o
Mtk . AL 50 399 1548 Domestic All Local Post Offices in China > 8
B B4 T . 100044 Foreign China International Book Trading (7] o
: N —
J"'%Z’:‘Ef SRy P = Corporation - _'I:
W owr GE LRI 8013 5 Add:P. 0. Box 399 Beijing 100044, China =
[RRS 1000 033 ERIMATF£AT ERiRE K S 827 ESMEATR S M670 R 70.00 7

CN 11-2031/Q



	fm+ml-zw.pdf
	stxb201102140171.pdf
	ml-yw+fd.pdf



