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Expansion strategies of Caragana stenophylla in the arid desert region
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Abstract: The drought resistant shrub, Caragana stenophylla, is distributed mainly in the arid and semi-arid areas of the
Inner Mongolia Plateau, China. C. stenophylla is an important fodder plant, and is known as “lifesaving plants” for the
livestock in arid and semi-arid areas. In addition, it plays an important role in sand dune fixation and water conservation.
We found that C. stenophylla individuals had only a few branches in the eastern grassland region of the Inner Mongolia
Plateau, but in the western desert region, it formed the large shrubs with diameter of 1.5 —2.0 m, accompanied by a sand
dune with high of 50 —70c¢m, and showed strong sand-fixing ability. We hypothesized that such structural difference was
due to the expansion strategies of C. stenophylla in desert region. In order to understand the expansion strategies and
reproductive characteristics of C. stenophylla in the arid desert region, we studied the shrub structure, ramet
characteristics, breeding tendency and branching characters of C. stenophylla clusters. The results showed that, in the arid
desert region, C. stenophylla reproduced mainly by asexual reproduction. It reproduced ramets mainly by root germination
and it had a clonal architecture of “phalanx”. The ramets of C. stenophylla can separate from their parents and grow
independently when spacer connecting ramets died and decomposed, which reduced the death risk of ramets being
implicated each other. The C. stenophylla can also reproduced by branches which were buried by sand forming adventitious
roots and shoots. When seed germination and seedling establishment is restricted by drought and animal predation, asexual
reproduction can compensate for the shortage of seedlings, thereby maintain population stability. Thus, asexual propagation
might be an important regeneration strategy for C. stenophylla in harsh environments. The stepwise bifurcation ratio of C.
stenophylla was SBR,,,<SBR,,, <SBR,,,, which indicated that the branches number increased year after year leading to a
bigger and bigger cluster crown. Some C. stenophylla clusters were composite shrub, the formation of such C. stenophylla
clusters might be because the parent shrub has constructed a suitable microenvironment for seed germination, and the new
individuals could survived more easily under the protection. The parent shrub and surviving newborn individuals together
formed large and composite shrub cluster. Thus, C. stenophylla shrubs expanded mainly by four ways: (1) root

germination, (2) adventitious root reproduction of branches, (3) continuous branching of the aboveground part, and (4)
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composite shrubs of old and new individuals.

Shrub expansion in size provided the necessary conditions for constructing a suitable microenvironment and searching
for available nutrient and water resources, therefore enhancing the anti-stress ability. At the same time, large shrub clusters
also enable C. stenophylla to have better ability in wind breaking and sand dune fixation, thus C. stenophylla plays a very
important ecological role in the arid desert ecosystem. C. stenophylla had a well-developed root system, which enabled it to
absorb more soil moisture and made it less susceptible to drought stress, and also contributed to its effective use of mineral
nutrients from deep soil as well as decomposed litter. In summary, C. stenophylla is well adapted to the arid and barren
environment by clonal propagation, shrub enlargement and well-developed root systems, which make it one of the dominant

species in the desert region.

Key Words: Caragana stenophylla; asexual reproduction; shrub expansion; arid desert region
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Table 1 The proportion of seedlings and ramets of C. stenophylla clusters

i SEA T/ bR Jotk R ok bk ey VEVEEL e Vi
Cluster Seedlings Ramets Asexual reproduction ; sexual reproduction
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T2 Cluster2 5 6 6:5
3 Cluster3 2 8 4:1
SE/E 4 Cluster 4 2 9 9 :2
75 Cluster 5 1 3 3:1

S Total 11 34 34 :11
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WEAS TS K bR 2 Plani2 1.5 2.67 7.75
4 g itk 3 Plant3 1.75 2.29 6.38

FHYTEA A 58 -5 JOE A B (8] A7 AE 25 AU | 7E 5 Hibk 4 Pland 2 2 6.33
— RGP RBUTH O R S RGO TR RS P L2 714
ST A PR AT T, — Ay, b gy g I Avernee L7 27 6T

A ol 7 ST IR X 199 28 P T A5 SR RN 3 A9 77

WU AR (T 5 R IE) | e B A R AR SO T SR P Sl BT e VR X et
XS ILLL e R A KO T2 A PR ST O e S 5 A ST DU, B H A LS S RAR , U T BT REA
FEPN D] S XE LA A, BIVEER 2 1, 2/ INVAS A AN RS I AR S 5% A PR R A 3 O R | X DLAF 336 | JC 15
A VPEARFEARAELERR 85 v B BEAER )™ A ) 20 bk BRI S KPR L R MOTIT AR R M 8 s T R
R I, AE T B S Y IE B S IX PR |, Te M B M B XY LAY A R R SR, ik R BT N

http ; //www. ecologica. cn



2136 A E = 31 &

14 16 5 2 O R PR BT 1438 1o SR s 2 — . ke e 2T AT R I T SR L IX, Hp )R RS L AR T T R R
F R ST A, B LA H SRR XS LA e A Ko B R o, AR PR R ST R
FE A IR SD HS BE A B 77 A SRR, O DN L3 A iR 22 R 4%, L A A e T iR 1=02%
B R TR A R B, 2RI B T R NA R F AR —Bh i Ry U R SR SR AR SRR A X
et SR ORI LB BUR k-3 Y e W STAEL S

TORER R v e R R R 3 AN AS MR e ), BRI T BE oA B AN AR A B L TR BRI
SRD  FEANWIE RO AR RO Y R Y G A B R AR A R BE , B X A AE KA R A )
BEFR A “Uip s B vaREAEY A, RIRG - J, Z S0 B K By M 25, 1 JR A4S T8 AN B U B0 08 ik DA, AT 3
A= KA Joy AR I Bl Bl S AR R A A 0 S T AR X R AN TR A A A X o, R v A
Wy B < LI 5 T ol T A AR ) 2 TR < B R SRl AR ST KSR 2 AR SRR A B T X I X
JLHY 3 Wk — R B B A A A KA — BB A T AR 1. 5—2. 0m [ [RJE B IR JE E N, e AR b A B8 A ] 25 ]
HE Y, I AT D S L b A A A R Ry g SR A 28 B AR e A A AR ol e T LR T AU I
MEFREFRBUIT T B 55 50 K 2355 3T A2 77 IR BT B X — A1 Y B9 8 T 5 4 A TR o e A 700 £l 4 A
PR XU FAAER , 7 R T A P K 3 P, AT PRSI Il — A ARG R e o BB B 4R 1 O T S A B 19338 7 B
77 5 55 5 Y e B AL TR fof e - R L RS AR R 45 43 R T A R DR (B R BT 3h £ R R S ), 3 Tk T
PRAPUE ; 25 4 80 T B A TR A R0 2o UK 5 3550 Ry o R B (B S50 0 7 R AR, R v T X 3R 00 B A B 3
NERETT . FHIGEE K, B Hi A ) L% B 10 5 A ) TR 2 T 37 Y IX P53 ) 53 o R 3

Y B ) 53 AR 1] A o S e ok [0 A DA 2 S5 S M A0 A A B U5, TR i 2 BE Rk 9 2B B, 43 bk
[E) PP A 200 T (s — A () A 32 1) 03 4% 328 2 LAt A3 ik, 7™ T B AT S SO AN SRR SE T, R R P AR 1Y
OIRRINST. , 25 RORHE R PR IR 2 A B B RAETE J L) e s L ik AR 4 31— i, B s
FRICE TR FHRAN A R IR0 B8 ST, (8 SRR B, b ST AR K BRI E A SR XU, 3 e i i 4 ) L ok
AR S i, 325 1 45 A5 1) — ALl

HRE v PR B AN, SCREAR Y o AR ZE Y H) ) 2570 B2 AR A (AR EE) AUSE, P RZERIME Y A
AAERKT PR FE A A RN PR A KR EZEDY ) R E 2 L aa Ty, X ek 2%
AR IE D2 1 B0 08 X8 DL R A £ 45 4 (TR B ) R IDIGHT Y, 5 AR e 3 (DL B, KOSP4 A
TIRZ 8 DGR ACEAR M EAERRCRZE , By DL, Bt 5 0 L v b8 20 5 i 2 KPR M AR AR 25, X — AR Vb
A b O SR, AR R AR BE R R

AW A S NERETA 3 R AN HIE B R AT G 1 7 7 HE A PRI, P T RE AT A
(SRHEWEA) B T B A P BRI VR R SRR IR ) R TR R R R, B
K0T AR B FORTE B BRI T2 2 AF 06 T K AFTE T R B AR A A5 JFOR B T AR A RN

TR BOASE 2R A S e T AR A b ol 2 18] Y25 9% 05 AR R S8 oy SR s 200 T AR 2% 14 43 e SR A A 2R A
PR EEAEFRE . Bt HRXS L SBR 4., (SBR ., \SBR, ., f{H 52 54 R a3 | 2 W2 A Wil it b b s 45 i S R 43
RO T b B AP . M b ST R 1 K A e R T VDM IRk 25 400 04 XU, 48 i3 1 b 2 i) 9 14
FHER AR A AT A 0 P i B YD X e R FE B

2R LRTIR TSR BE X XS L 3 2 i i R A BE VDR SR AN e AR T b A AR AN S R R
AT I IZ A HE NG DT TR HE NG AE R SR B Y LR T R X B T BAR 1. 5—2. Om [ K
MR

CL A W55 22 BB A L AR 2548 53 A5 R0 38 33 PR3 AR K 43208 I R0 13 7K 0 AR F 26k S5 He 3 o S T3
FEtTe A AR SCHE G F R R S BRI, TA A 8 L AR S I X L AR A TR B R R A O
(1) Fepe s X, e B HR AR™ E AZ B A T R 1K, o b g e A0 - LR R 0 B A i v e
THEEMREH, ()N Kb, BT ZRX SRR, (T 58 O 53 X8 LI AL T 5 R A, KM

http ; //www. ecologica. cn



8 1 sRAEAE AF T RO H G LI AT R X R 2137

DAt XE LA R A M B IR (K 23 045 ) VBN B O QIS 1 250, 58 T Huihia (X 5
TR BT PEAE) BE T, 3R R PR B0 0 A Ao O 5 () BT o D JF R ) B XU K 0 il
HAET RN B S RGP RN EZA, (3) RIXHRER, P JLEA < 2417 MR FERA R
FPRUEIL TS WS i SRR m] A AR 2 3 b 038 BUK 2, 3080 5 BRI HR XS LA 55 52 31 59 1y
8, BEAh, R IR A R MR AR B RAIE AT S5OM) HTE AR 75 W I 2 AL BRI 78 37, SCREAT S8R IR 2 i 47
BB TR, PSR ) Ll S DX B AR5 77 00 PR BB S, BRI XS LA S RS A R ROIRAR &% e
R PRk - FR g e, O HOMP R SRS T R R

References :

[1] MaCC, GaoY B, Guo HY, Wu J B, Wang J L. Morphological adaptation of four dominant Caragana species in the desert area of the Inner
Mongolia Plateau. Acta Ecologica Sinica, 2006, 26(7) : 2308-2312.

[ 2] Zhou D W. Study on distribution of the genus Caragana Fabr. Bulletin of Botanical Research, 1996, 16(4) . 428-435.

[ 3] Zhao Y Z. Classification and eco-geographical distribution of Caragana in Nei Mongol. Acta Scientiarum Naturalium Universitatis NeiMongol ;
Natural Science Edition, 1991, 22(2) . 264-273.

[4] MaCC, Gao Y B, Jiang F Q, Wang J L, Guo HY, Wu J B, Su D. The comparison studies of ecological and water regulation characteristics of
Caragana microphylla and Caragana stenophylla. Acta Ecologica Sinica, 2004, 24(7) . 1442-1451.

[5] MaCC, GaoY B, Guo HY, Wang JL, Wu J B, Xu J S. Physiological adaptations of four dominant Caragana species in the desert region of the
Inner Mongolia Plateau. Journal of Arid Environments, 2008, 72(3) ; 247-254.

[6] MaCC, GaoYB, LiQF, GuoHY, WuJ B, Wang J L. A comparison of ecophysiological characteristics of four dominant Caragana species in
adaptation to desert habitat of the Inner Mongolia Plateau. Acta Ecologica Sinica, 2007, 27(11) ; 4643-4650.

[7] MaCC, Gao Y B, Wang J L., Guo H Y, Nie L L., Zhao J. The comparison studies of photosynthetic characteristics and protective enzymes of
Caragana microphylla and Caragana stenophylla. Acta Ecologica Sinica, 2004, 24(8) . 1594-1601.

[ 8] Schenk H J. Clonal splitting in desert shrubs. Plant Ecology, 1999, 141(1/2) ; 41-52.

[9] Zhao W Z, Zhang Z H, Li Q Y. Growth and reproduction of Sophora moorcrofiiana responding to altitude and sand burial in the middle Tibet.
Environmental Geology, 2007, 53(1) . 11-17.

[10] Chen S H, Zhang H, Wang L. Q, Zhan B L, Zhao M L. Glassland Plant Roots in Northern China. Changchun: Jilin University Press, 2001.

[11] Dong Q, Fu HP, Si Q G W, Zhuang G H, Bao P, Su D. Rodent fauna in Alashan Left Banner, Inner Mongolia. Inner Mongolia Prataculture,
2004, 16(1) : 38-39.

[12] Zhao X J, Wang X A. Study on branching pattern plasticity of Larix chinensis. Acta Botanica Boreali-Occidentalia Sinica, 2005, 25(1) : 113-117.

[13] Bond W J, Midgley J J. Ecology of sprouting in woody plants: the persistence niche. Trends in Ecology and Evolution, 2001, 16(1) ; 45-51.

[14] Wang HY, Wang Z W, Li L H, Chen Y J, Ren L Y. Reproductive tendency of clonal plants in various habitats. Chinese Journal of Ecology
2005, 24(6) : 670-676.

[15] Zhao X Y, Ren J Z. Growth characteristics and its vegetation restoration significant of clonal of three Caragana species. Science of Soil and water

Conservation, 2005, 3(4) . 102-107.

Grime J P. Plant Strategies and Vegetation Processes. Chichester; John Wiley and Sons, 1979.

]

[17] Zhao X Y. Regenerative strategies of three species of Caragana fabr. Lanzhou: Gansu Agricultural University, 2004.
1 Niu X W. Biological Characters of Cultivars in Caragana. Acta Agricalturae Boreal-Sinica, 1998, 13(4); 122-129.
]

Yan X F. Propagulum of Caragana spp. and their roles in restoration of desert vegetation. Inner Mongolia Forestry Science and Technology, 2007 ,

32(2):23-27.

[20] Harper J L, Rosen B R, White J, eds. The growth and form of modular organisms. Philosophical Transactions of the Royal Society of London,
Series B, 1986, 313 1-250.

[21] Leakey R R B. Adaptive biology of vegetatively regenerating weeds. Advances in Applied Biology, 1981, 6. 57-90.

[22] Song M H, Dong M. Importance of clonal plants in community. Acta Ecologica Sinica, 2002, 22(11) : 1960-1967.

[23] ZhuZ L, Li D Z, Wang X P, Sheng L J, Shi Q. Water physiology integration and its ecological effect of clonal plants. Acta Botanica Boreali-
Occidentalia Sinica, 2006, 26(12) : 2602-2614.

[24] Klimes L, KlimeSova J, Hendriks R, van Groenendael J. Clonal plant architecture; a comparative analysis of formand function // de Kroon H, van

Groenendael J, eds. The Ecology and Evolution of Clonal Plants. Leiden; Backbuys Published, 1997 1-29.

http ; //www. ecologica. cn



2138 A E = 314

[25] Zhang X M, Wang L, Lin M Z, Zhang J K. The clonal growth behavior and root system specilization is again one basic factor of realization the
pioneer plant function. The Global Seabuckthorn Research and Development, 2006, 4(2) : 1-5.

[26] Chen B, Song Y C, Da L J. Woody plant architeclure and its research in plant ecology. Chinese Journal of Ecology, 2002, 21(3) : 52-56.

[27] Zhang D K, Wang J H, Ma Q L, Liu HJ, Liu Y J. Branch component characteristics of Artemisia ordosica and Artemisia arenaria. Grassland and
Turf, 2009, (1) ; 43-46.

S 230k

(1] Blt, SmEMH, BET, R, Tak. NS FERERX S ILE (Caragana) RHFITEATERIRFE. 4 B2, 2006, 26
(7): 2308-2312.

[2] JHEE. S JUBEY oo, YT, 1996, 16(4) : 428-435.

[3] ®—2Z. WENEEILEY SR HAS I, e R ARBEE) |, 1991, 22(2) : 264-273.

(4] SWRE, MmERE, Hme, Tek, 32T, RE, JRFh AN LRS- 538 L A 8RR I8 5 R E LR i oY, BRI,
2004, 24(7) ; 1442-1451.

[6] Dhlif, MEMR, 220605, ETF, REN, T2, WEEH R EREX LA LR (Caragana) HRHERYII AT ST RFHE. 425
247, 2007, 27(11) : 4643-4650.

[7] DRG, SEE, F&, 05T, TR, B, N LA 48 38 LI OE A R AR IR S LT 5T, RS 244, 2004, 24
(8): 1594-1601.

(107 BribsE, sk5, BT, SR, &EAL PRI R R, K& HROCE B, 2001.

[11]  #EW, APRSE, rsteid, o, %, il NS BThe 22 mib s IX R, NEEE R, 2004, 16(1) : 38-39.

[12] BAHME, EZ%. KRELAZSEHE R EEIETSE. Pdekid 4, 2005, 25(1) : 113-117.

[14] FBX, FIESC, 20, BRREE, iy, REAESTh SRy 0 o . A2, 2005, 24(6) ; 670-676.

[15]  BAIEDE, (R4kE. =FPEing LB R s b b R Rt R A ol &2 38 S, K AR BB, 2005, 3(4) @ 102-107.

[17] BBEsE. =FrHag LIS R A SE BT SRS, HR Al KA+ 24008530, 2004.

(18] VU, FpsRte Wy R bEmf oY, Aedbqe i, 1998, 13(4): 122-129.

(191 FEIRE. Fracm Bhik XA TR BB E P OE . Sl pkl B, 2007, 32(2) : 23-27.

[22] REAfE, FHNG. BEETOTRAEY M EEME. AZSSA, 2002, 22(11) ; 1960-1967.

(23] ZRAEF, ZEE, T4, BUTIE, AR, SO MK RIS R A ASON. FEdbRY2EHz, 2006, 26(12) : 2602-2614.

(251 R/BR, TR, AER, KERL BRI 1 —CBAT AR R SC b e E A N — R AR R . E BRI 5T
%, 2006, 4(2): 1-5.

[26] BiRdk, Kok, hRE. ARAHYRMR R ESETR R, EA¥0E, 2002, 21(3) : 52-56.

(271 SkEEME, T4kR, Babk, XEER, XIAZE. e S ERRIETsT. BESEEE 2009, (1) . 43-46.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.31,No.8 April,2011( Semimonthly)
CONTENTS

The relationship between Populus euphratica’s radial increment and groundwater level at the lower reach of Tarim River —«:+eeeeeeeeeee
............................................................................................. AN Hongyan, XU Hailiang, YE Mao, et al (2053)
Influence of elevation factor on soil profile texture configuration; a case study of the alluvial plain of Fengqiu County —«-+-e-eceereeeeees
............................................................................................. TAN Manzhi’ MI Shuxiao’ LI Ka]h, et al (2060)
Effects of ozone on AsA-GSH cycle in soybean leaves «+roeeeeeerereceeeeees WANG Junli, WANG Yan, ZHAO Tianhong, et al (2068)
The effects of physical and chemical factors on the growth and lipid production of Chlorella «=«+-+=x==+correrererrrrerereacanrciiiirannees
................................................................................. ZHANG Guiyan, WEN Xiaobin, LIANG Fang, et al (2076)
Response of net productivity of masson pine plantation to climate change in North Subtropical Region «+«+creeeererereeeeeerereneieniieienee.
................................................................................. CHENG Ruimei, FENG Xiaohui, XIAO Wenfa, et al (2086)
Soil respiration of Zoysia mairella turfgrass in subtropics «+-c=rrerrerrrrereeeeeeees LI Xibo,YANG Yusheng,ZENG Hongda,et al (2096 )
Effect of UV-B radiation on the leaf litter decomposition and nutrient release of Pinus massoniana «=«==+=x=wreeorreraraesreaeenecaeeeeene.
.............................................................................. SONG Xinzhang, ZHANG Huiling, JIANG Hong, et al (2106)
Physiological ecological effect of endophyte infection on Achnatherum sibiricum under drought stress — secocerreeeereesrseseneiiieiee,
................................................................................................ HAN Rong, LI Xia, REN Anzhi, et al (2115)
Zinc Tolerance and Accumulation Characteristics of Armillara mellea ++++++++++++ ZHU Lin,CHENG Xianhao, LI Weihuan,et al (2124)
Expansion strategies of Caragana stenophylla in the arid desert Tegion «+««+++++s++sssssssssrstemmmuittiiiit e
.............................................................................. ZHANG Jianhua, MA Chengcang, LIU Zhihong, et al (2132)
Effects of mixed plant residues from the Loess Plateau on microbial biomass carbon and nitrogen in soil «covrecerrerererereaeeeieneieeene.
................................................................................. WANG Chunyang, ZHOU Jianbin, XIA Zhimin,et al (2139)
Survival strategy of Stipa krylovii and Agropyron cristatum in typical steppe of Inner Mongolia ««=execorerrererrremerereernenereieeneenene.
............................................................................................. SUN Jian, LIU Miao, LI Shenggong, et al (2148)
Spatial distribution of arbuscular mycorrhizal fungi in Salix psammophila root-zone soil in Inner Mongolia desert — =+overeeeerreeeereeeeees
...................................................................................................... HE Xueli, YANG Jing, ZHAO Lili (2159)
An experimental study on the the effects of different diurnal warming regimes on single cropping rice with Free Air Temperature
Increased (FATI) facility =~ coeeeeeeeerrereermnereeni, DONG Wenjun, DENG Aixing, ZHANG Bin, et al (2169)
Endophytic bacterial diversity in Achnatherum inebrians by culture-independent approach ««+etoreerererereeeemreneiiieiieiiiieiee...
.................................................................................... ZHANG Xuebing, SHI Yingwu,ZENG Jun, et al (2178)
Hierarchical Partial Least Squares ( Hi_PLS) model analysis of the driving factors of Henan's Ecological Footprint (EF) and its
development SLralegy — +++«++++s s ssessessssses ettt JIA Junsong (2188)
Evaluation on spatial distribution of soil salinity and soil organic matter by indicator Kriging in Yucheng City «=«+eeeeevereeeereeeereceene.
............................................................................................. YANG Qiyong, YANG Jinsong, YU Shipeng (2196)
The toxicity of lupeol of Inula britanica on Tetranychus cinnabarinus and its effects on mite enzyme activity —=xwrorserererrerarsesreees
.................................................................................... DUAN Dandan, WANG Younian, CHENG Jun, et al (2203)
Abundance and biodiversity of ammonia-oxidizing archaea and bacteria in littoral wetland of Baiyangdian Lake, North China  «+-+----
............................................................................................. YE Lei, ZHU Guibing, WANG Yu, et al (2209)
Changes of leaf water potential and water absorption potential capacities of six kinds of seedlings in Karst mount area under
different drought stress intensities; Taking six forestation seedlings in karst Mountainous region for example =~ «-cocorererereceeceeees
............................................................................................. WANG Ding, YAO Jian, YANG Xue, et al (2216)
Comparison of structure and species diversity of Eucalyptus community =~ =+x-v+e-+ LIU Ping, QIN Jing, LIU Jianchang, et al (2227)
Ecosystem services valuation of the Haihe River basin wetlands ~-+---v+veee-e-- JIANG Bo,OUYANG Zhiyun,MIAO Hong,et al (2236)
Effects of Phragmites australis on methane emission from a brackish estuarine wetland -«+-+e-eeeeeeeeee MA Anna, LU Jianjian (2245)
Genetic differentiation and the characteristics of uptake and accumulation of lead among Camellia sinensis populations under
different background lead concentrations of soils in Yunnan,China — +r++sssssssseessmesammttinitiiiiiiiit
.............................................................................. LIU Shengchuan, DUAN Changqun, LI Zhenhua, et al (2253)
Comparison of zooplankton lists between Coilia mystus food contents and collections from the Yangtze River Estuary & Hangzhou
Bay  +eereeeee e LIU Shouhai, XU Zhaoli (2263)
Reconstruction and analysis of July-September precipitation in Mt. Dagangshan, China «=«sxsocerreeerrrrrarerenieieiieniiiiiieeee..
............................................................................................. QIAO Lei, WANG Bing, GUO Hao, et al (2272)
Analysis on economic and ecological benefits of no-tillage management of Carya cathayensis — =v=excorserererrremerermeaeeeeneaeicneeenene.
........................................................................ WANG Zhengjia, HUANG Xingzhao, TANG Xiaohua, et al (2281)
GIS-based analysis of the accessibility of urban forests in the central city of Guangzhou, China «orrererererereerresereniiniiieaeee.
....................................................................................... ZHU Yaojun, WANG Cheng, JIA Baoquan,et al (2290)
Review and Monograph
Impact factors and uncertainties of the temperature sensitivity of soil respiration —srocsreesrerersrerarararaririiirieieititieititiettieeee.
.................................................................................... YANG Qingpeng, XU Ming, LIU Hongsheng, et al (2301)
The advance of allometric studies on plant metabolic rates and biomass «+++++++++sssserersmttmmmttinit i
.............................................................................. CHENG Dongliang,ZHONG Quanlin, LIN Maozi, et al (2312)
Practice and the research progress on eco-compensation for cultivated land =~ «=«+-+-c---- MA Aihui,CAI Yinying,ZHANG Anlu (2321)
Discussion
Soil water holding capacities and infiltration characteristics of three vegetation restoration models in dry-hot valley of Yuanmou --------
................................................................................................ LIU Jie, LI Xianwei, JI Zhonghua, et al (2331)
Scientific Note
Effects of secondary, micro- and beneficial elements on rice growth and cadmium uptake — +coreererereresesreniiiiiiiiee
............................................................................................. HU Kun, YU Hua, FENG Wengiang, et al (2341)



2009 £ E AR S5 55K 200 E BT 10 ZHAF*
(5T 2010 4EHR CSTPCD B )

ey T o o o | e 1Pl gt fr
1 EREFR 11764 1 BT 1.812
2 o A 524 9430 2 T A2 1.771
3 TP 2R 4384 3 N AR A2 1.733
4 (iRl Y=2gih 4177 4 G/ EA =S 1.553
5 HERFERE 4048 5 HERFERE 1.396
6 L7/l seE i SR 3362 6 [iiEdi:t7/E=22ir 0.986
; JOURNAL OF INTEGRATIVE w2 T e 0,594
8 MOLECULAR PLANT 1788 8 CELL RESEARCH 0.873
9 IKEE AWk 1773 9 FHP - 0.841
10 wR R 1667 10 GEL /L0 0.809

* (LEZAAR) 2009 AFERLO AN 1964 FRHEWTIHET B80S IR 11764 0, £EHER S 1; A
T 1812, £ EHERE 14,55 1 ~ 9 JHiELE 9 AR E A A AT rb BEDRG SRS

GIBEDEME: fLUty HATHREE: XIKE B ¥

4 & % Wk ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO)

CEATI 1981 453 7 B1F) (Semimonthly, Started in 1981)

H31E ESH (201144 H) Vol.31 No.8 2011
% L= <E§%Tﬁ>gﬁiﬁﬁﬁ Edited by Editorial board of
Sk - JEHTGE DOULS 18 5 ACTA ECOLOGICA SINICA
Hﬂgﬂéﬁﬁ% :100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
HLi : (010)62941099 Tel ; (010)62941099

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

Bk N iq,cl‘lengtraixueba()@ rcees. ac. cn
* i E R AR S dltOl'-.ll‘l-c ie HLI\-IG Long—\-x/e-l ‘
I EAEAREEE S Supervised by China Association for Science and Technology
7O

cp R RS2 e A A PR BF ST 0 Sponsored by Ecological Society of China

Motk . b 50 E R K 18 & Research Center for Eco-environmental Sciences, CAS

M L 4w i . 100085 Add:18,Shuangqing Street, Haidian , Beijing 100085 , China
H R 4 & & I3 it Published by Science Press

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

MR B A . 100717 Beijing 100717, China
En Rl Je s AUARER Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & K i Beijing 100083 , China VA, W

Hitik . AR FEIAR AL 16 5 Distributed by Science Press R (=)

EHKB[Q’?H&% :100717 Add 16 Donghuangchenggen North o =

EEJ% 1( QIO ) 6;"334563 Street, Beijing 100717 , China é —

-mail ; journal @ cspg. net Tel: (01064034563 o —

iT W 4 Hi ) E'f "(‘1 . ) @ cs . o =g
EsEIT HEERRE RS A WA JOUTETE ese. e T =0

HiE . L ET 399 {%%ﬁ Domestic All Local Post Offices in China 2 ——

mgﬂéﬁﬁ%:loooélét Foreign China International Book Trading 3 =§
IT&2E o o Corporation N — N
¥ A SRS 8013 5 Add:P. 0. Box 399 Beijing 100044, China o
ISSN 1000-0933 - N — —
N 1AM O ERSIRFFEIT EN#E RS 82-7 E5&ITHS M670 E M 70.00 T

CN 11-2031/Q



	08fm+ml-zw.pdf
	stxb201003220458.pdf
	08ml-yw+fd.pdf



