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Landscape ecological security pattern associated with the introduction of exotic

tree species Eucalyptus
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Abstract: With rapid introduction of exotic trees, natural habitat loss and landscape fragmentation were aggravated in
mountainous areas. Construction of landscape eco-security pattern can provide feasible option to prevent landscape
fragmentation and to protect natural habitats and biodiversity. Since 2003, a large amount of exotic tree species, Eucalyptus
has been introduced into Lancang county of Yunnan province. The Eucalyptus replaced the native forest, farmland,
wasteland and other ecosystems, leading to serious natural habitat loss, landscape fragmentation and biodiversity
threatening. In this paper, the large areas in Lancang County of Yunnan Province, where Eucalyptus have been extensively
introduced were selected as the case study sites to examine the landscape eco-security pattern for Eucalyptus introduction by
using the minimum cumulative resistance model. The results indicated; (1) it’s feasible, based on the GIS and “cost
distance weighing” mapping analysis tool, to construct the landscape eco-security pattern of Eucalyptus introduction by
integrating the biological factors and landscape factors into minimum cumulative resistance (MCR) model and combining

the “source” extended ecological process with Landscape pattern. This can be a reference approach to constructing the
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landscape eco-security pattern for the exotic tree introduction in other areas. (2) the components of ecological security
pattern such as corridor, radiating routes and strategic point etc. indentified by the minimum cumulative resistances surface
which were derived from the GIS-based and MCR model using land cover types, altitude, slope, soil texture and road etc.
as resistance factors can preserve ecosystem functions in Fucalyptus-introduced and affect positively the species migration
and diffusion in “ protection source” , which was secondary evergreen broad-leaved forest in natural habitat in this study.
By using the minimum cumulative resistance threshold values, we divided the eco-buffer zone, eco-transition zone, eco-
fringe zone, farming zone and residential zone for the landscape eco-security construction. We also defined the banned zone
and planting zone for Eucalyptus plantation. The medium-security and high-security landscape eco-security patterns were
developed on the basis of minimum cost but maximum ecological and economic benefit for the introduction areas in
FEucalyptus plantation. To achieve this goal, there will be two schemes. In the first scheme, medium-security and high-
security areas for Eucalyptus plantation account for 33.48% and 19.27% of total study areas. In the second scheme,
medium-security and high-security areas for Eucalyptus plantation account for 28.37% and 15.17% of total study areas.
(3) the second scheme of medium-security pattern could fit ecological and economic conditions of Lancang County better
when compared these two schemes from the expansion effect of “source”, protection range, management cost, difficulty
level, eco-environment capacity as well as economic and social development. In the second scheme, the large and small
patches of protection ‘ sources’ were spaced in-between, and large paiches can work well for protecting the species and
ecosystems better, small patches could be settled foothold to protect distributed rare species or ecological niches. As the
“source” paiches were small and concentrated, the fragmentation was relatively low, so the protection and management of
the “source” will be less difficult and costly. There were 22 corridors and combined circular, so the connectivity among
“sources” was good. There were 6 radiating routes, meaning less opportunity for “sources” expansion. There were many
strategic points of native tree species for improving the integrity of the “sources”. All these results may provide some useful

references for developing eco-security strategies in the study areas.

Key Words: Fucalyptus introduction; landscape eco-security pattern; biodiversity protection; minimum cumulative

resistance (MCR) model; Lancang County of Yunnan Province
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Fig.1 The graph of the minimum cumulative resistance surface
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HARNE XS GRS SO0 1 T8 PR DGR T, IR AT AR AR A G2 vttty . I RER AR I P R AR 2
FEA A SRR I AN LA R T4, R AR ZSRAoAe o 28 R A28 TR 25 bl AZUE bel F S v
it AR IR AO B SBOMTF SR FNBES T &

http ; //www. ecologica. cn



6 1 RETT A5 SRR 5 | o 105 AR 25 28 2% )y 1867

VE S E -
20X 10° - 30X105 —
Qa ol 2| I RS K > <105k 2|y Q| g I & o
E 15X 103 “ 2| Q l\gm g S.-' 2 10‘~g 2?@ K| = © =) L
5 - — — [” —_ —_ —
g 20X 10°
2 Il 1 111 I\ \% [ |1 II v \4
5 10X10°5 15%105 F
&
£ 10X10° |-
= 5XI10°-
5X10° =
0 0
al a2 a3 a4 a5 a6 a7 a8 al a2 a3 a4 a5 a6 a7 a8

A 777K 3 Resistance level

3 RNRBBEHEFESHE

Fig.3 The graph of frequency distribution of the minimum cumulative resistance values

DX ARSI VEIX S S8 o X A S E BT AR 7 81 i 34 R AR (B e T2, R IT & 19
RN TG, EL S 4 b (R BEL T B 22 386 00, BEL 7 /KA v, R ARG B TR B & J TRl st e < R b
SGERBVIMRA R IME R, ATVE ARSI, 3% X RUE 45 Bl b 21 80 58 S5 A A DX 3R, % 4% 2OM b A L]
Yy e e B R A 2 E R, AT AR RIS 0 & IR o A S A U R T AR A ARUK IR R AR

WX RN IX ZIX B EUERFEF LA, B A T R B 1 KSE 3 AT 3 U B, &
PR MR BE R, F RS TSI A AR IR 5 NSRS B IX B B IR X AT AR O AR AR
X, B A TR TF 2 R, R B2 U5 B 148 Pk AR i & SRR IS LT, R AR A LB M E A
Tk,

IVIX AR BEVEIX FfBE 1 7K (1 AR S i, R AR b B 0K TR /N, 52 N 283 sl i B2 Mt ok, xof A2
BYTF R AN KU, AT TR AR Y BOBRE , (B0 B M T A2 ), S B (e B Bk (R i b B, 33 B8 7 25° LA
T DR A R AR AR A R AR P Ml 5 3 B AR 25° DAL A B b DU AR R BRI B B Ik 1R
RN 3R Ak

VX ARG IX BERH /KT Ak St & S« I8 Hi BRI TR 2 NG 3t i K
AR N A P FIAE TG 1 2T, % XIS RO BEHE XA BB IR R | B 5 3 A, Al 3 o 2l 28 58
FAFAF AR IMBRI R | EA T IEA it RN AR 55 U it () i, 3820 S AR 7 AR XA A R
2.3 HCR AT R DX A A

WFFE L5 o A 5 | R 25 U A AR B8 RN A R 22 R 2 A A S 22 W = el R 2 A
PEFSBURAR, AR T e b8 22 | + K FE K BE I NI (U i TR A AR | o 7 R R A A3 B
A ARATAR 151 9 28 B 15 A DR ool e T, R DX 5 | AR g L o S, A 0 B2 B A AR ] PR S PR, A A
BB Rl 9L G KR P, HEBRAA S 1R X, SR A A FTRAE IX , J —h, T m 2%
B AN SRy B R W AT b R DX TDFR 23 A 292488, 76 hm® Fl 168356. 27hm? , 73 51 (5 BF 5% X1 AR %) 33. 48% FI
19. 27% ;77 %8 ., FE T I ORI R G2 A% J (A AR ] ke DX THT R 43 31 AT 247842. 89hm® il 132554. 18hm”,
A3 A7 RS IX ALY 28.37% A1 15.17%

FEARS AT AR DX PN B0 S5 WS AR A 45 Rt /K EE s A, A5 e el bt B ACBR 235 el 3 b | R R
R, A A ORI R e 5 B 2 DX T AR A U B B, 38 7 309% LB AR AT A7 EL BN T 109 {ERE R AR
BRI SR T B LA S AT KA T SR G PR
2.4 FERE B RR OO A A R A HE R EVEA
2.4.1  FERGIRR A SO AR 25 o SR 2 A SR b

R AT R — PR ORI BRI R AR S AR R A SR AL g, AR v X T R
T T A KT PRGN T R DX AR R DXORT 2 A 7 A 30 [X 5 TR S T BE X 45 76—, # A i AR 5 |

http ; //www. ecologica. cn



1868 A E = 33 %

P SOMAE S T RS PE R L2 )R (K 2 75 —) o [RIFEIrER 7 28 = R RbR S | ol DX W AR S v 2
MESPERL 2R (E2 TR,
2.4.2  FER BRGSO AS A SR T N

PIJ7 AR T Forman T8 (1 S0« 43 BS54 v BB ARTBE 1R 5 < V57 7 Ry b DR 7 RK IR 77 19
SRAVPE S8 IR 3 A5 — 2 B0 0 A B T DA < R W W 2 [B) 32 B B 75 B IRl P ZE L e o0 A T —
S /INAY AR BEH YR RIER A, DAAR R oL S Bk . FE LRI X, 3 e 2R A B SsoWL B OT 32 B OR AP TN AE
A FEIX P SR ME R B A AT AL Ak R R RO S R PR T R A A RS AR 2,

R2 HUKRENESRLEB/HER

Table 2 Landscape ecology security pattern characteristics of Eucalyptus

U5 JHR T8 i R A FEAR) AT T AL

Vi Source Corridors R d'j l" Strategic points X 1 AR Y

Scheme e o . 1 =954 . & ld“‘ng " . XA

BEHEL H 4R LEP= K 4 B )R routes ¥ H F R Percentages
ERAT mesmE R AL
VES b5 00 hm? g /b Heitx, 0K Sataa 1 gp b 933480
First scheme EREGE T s H A X e FIER oA B AR AR
WA A 0 & TEBHEIK AR J7:19.27%
pestmpce TR g o
7,:7%: Efﬂjﬁﬂ: /J\PFHIEI,’%I iH 14 % T‘ﬁ'ﬁ]?ﬁlufﬁ( %; 28.37%

17 1000 hm* ) ., HHRAAE 6 11
R A B g
B s g

R Compose;fﬁ"ﬁ Feature;ﬁ}%&%[ H Classification and number;#% J5) Pattern

Second scheme

IR BT AR

T AR 2 Jar. 15.17%

T G —RA U i 2 RUH SRR I ARRA B, BRI B 2 oA ) RS B ME B AR AR R . R T
Z T VRBEBERERE , /NS0T DL SO A RS sl /N SE (PO AR =, R Bk 2k
WERRAL , BRAR PR AE A PG G AR AT RETH R sk RE AR EE A . W T ARG R HF S R B Y
ZERENE AR, R R B BRE B AR AP 20N 25 5% 5 VR IA) AT 32 4% JR 3 4 HS PR AL &, R ) o o 1k e -, fHL 2
PR T NG SIS X, AR TR, IR ARG KRR A 11 RGHE, R BRI Z Al S
BRI ALY B 1 22 R A5, B R R SRR B SRR A e 22, AT I TN /N, PR S R A )
Hp R R AR DX T AR o B DX TR AR 33. 48 % 1 19.27% |,

TG AR R H SRR R B, BEH IR ] B A D A AR R < UR I PR A A B
AN AR, DRBEHCRE R AR X ALK, KBUBRFEHAT Z R0 20 R R TIRE , AR AR IR FIAE S R 5, /D
RUBEH TV PR o B ST 2 85, PR B R A Fh 2R BN 35, I AR 22 SR 3R /0t B AR
G VR B AT, VR R RMERE RIS A 6 AREmATIE , V" KR IMHL S XA A & E MR i £
A A5, B TR SE AR B SRR e 2, NS B TR AR /N, TR GORT S G A SR T MR T R
X T ARAY 5 5T DX R Y 28. 37 % 1 15. 17% |, Fe e/

BEX T e B A SRR O T Ve B AN DL A SR AR A R G W DI, Y b SR AR R B LA O
RE RIS | & AR B RAR , PIIAH 7 & i R e 2K HGE A, B REMS R - M (R4 L % J 5 i)
IR, (AR 1 5 | Aot A A5 R B3 B 5 e/
3 i 5Eit
3.1 e

(1) AL A% R g AT

A A A SRR A Z2 R0 TS AT A 2, 18 SR A A MCR AR REAE R P R A AR 2
IR 5 SOWAS R A5 G kR Y b Wy R R T 2 W SR (HIZA T R B AL B S [ B S SO0

http ; //www. ecologica. cn



6 1 RETT A5 SRR 5 | o 105 AR 25 28 2% )y 1869

FLMURRIE e g W U5 AR B i 25 K8 RN 20 B, N SCEIK ) PR 28 S5 AT T R 2 el B T AR AR, R8s T, 1%
BARINT LAGES e 4 H ) BB B B S B0 7 R AR 25 0y . SRR SCHDTE 1AMk RA G R T H
SRR R TR B AR (0 e A SR, O vk R RE IS T AR RAE SRR 5 AR W Z R DR P 1 2R 8 2 A SRy i
i,

(2) B3 B (BH. 7 {8 B BH 7 ) i AT

AL A A Z2 FEVE RN A SR B b i B AR O Sy B bR, e Bk 36 7 55 25 A0 W4k IR A i M I T
M5 AR R A R A5 (0 R HE TS T SRR IR BT TR A B, B BT
BTt MBS TR S AR B8 K A T RS i nT SE 45 53

R L2 B W BH AT AT A 1200 | BH (B i 0% B e A g« Y S S Joi S5 O A 7 1 1, 4R T
BELJ (B A I AR AR T % KA 90 SURWA R A — & i 0k, IR FEARRIAEE th i J B ) fE7E 22
5, BIEFEA RIS v MR Z A fr 22 5%, L, 3E T EPAMAL, A« I 75 oW i 9 e ad 72, Je ik
T3 A B B (B Y BT B, 045 /N SRR BH A5 o7 FH 0 5 05 1l

T P X VA 199 /)N SR RRUSHL 7 (3 02 L 0] e X ) 8 DX ) AR A0 R0 P BB 2R L Ty (28 P RN R U 1
A A AL BB A B, T LA AR AS O < UR T R4 R R R AR 1 A B AR AR A R R 5
W, ASCNGETE2E A BT A3 AR B, ERER AT LA 23t AN (] A A 2548 )y, 1E AN B8 BH ff B 0 A= 2% R 1 7% L
FRHIE , ER A5 B AR M EAE QA R (AR B R X 2

(3) VTR HAE) is AR 45

FIFH oA 252 A JRy BEIE T AL R 1 A AN 2 A SRy SR S — P 7R 1 28 2 A JRp RS )3 FH I 5 22
2 Z= oy AT LAY MCR AEY Y50 FIRH ) 7 Ak BR ARSI 9€ H AR A9 X RS R e — 25 58T
3.2 5

(1) BT GIS 28 [ 43 Hr e AR RN sA BB Ay dil 1 o dr T2 B A Y Fnso W 825 & R R Rl A MCR #28
YR A A A R 5 SO R 4 G R, N R ARG 5 | Rl SR A A5 2 i Sk e rho T AT Y mT LA
B AT L BRI 4

(2) AR A F R e RO A4 Y5 S IBCROW 3 25 28 80 Mgk B I A% S ABE ) T R
HAAE ; 3T MCR A H 57 /N BB S 1 A T AR 28 R GU AR A S T RE R e P /R RO« TR i 9™
JE ELAT AR FH %) B 0 S R s o5 AR e /N SR AR BHL T B, R A R T AE R R AR Z WX R
Bt X AERDLGIX RN HHE X AL X EANEFOUREX, & T IR S ERNTE, TE—T,
H ORI i 0 2 47 ST (AR A T AL DX T R o F 5 DX T ALY 33. 48% 1 19.27% , & - R g Rl = )
ARV B AGAR AT R X AR 431 o B 9 X TRTAR Y 28.37% F115.17%

(3) PAFI )y A T B Se Btk U T R R O ME B BB, DA RO A S R GE AT I 2 B AU S s B
FAIME 2 T B 55 7 TR 25 57 o AR IVE ELA SEBRIE O , 77 28 W h 908 2K 1 BEAE AR X TG A2 10 v E o) AR 2K
MR JRINEK

References:

[ 1] Islam K R, Kamaluddin, M, Bhuiyan, M K, Badruddin, A. Comparative performance of exotic and indigenous forest species for tropical
semievergreen degraded forest land reforestation in Chittagong. Bangladesh. Land Degradation & Development, 1999 ,10:241-249.

[ 2] Foroughbakhch F, Hauad L. A, Cespedes A E, Ponce E E, Gonzalez N. Evaluation of 15 indigenous and introduced species for reforestation and
agroforestry in northeastern Mexico. Agroforest System, 2001,5(1) :213-221.

[ 3] Sangha KK, Jalota R K. Value of ecological services of exotic Eucalyptus tereticornis and Native Dalbergia sissoo Tree Plantations of North-Western
India. Conservation and Society 3, 2005.

[4] Guan W B, Xie C H,Ma K M,Niu J Z,Zhao Y T, Wang X L. A vital method for constructing regional ecological security pattern; landscape
ecological restoration and rehabilitation. Acta Ecologica Sinica,2003, 23 (1) :64-73.

[ 5] Xiao DN, Xie F J, Wei J B. Regional ecological construction and mission of landscape ecology. Chinese Journal of Applied Ecology. 2004 ,15

http ; //www. ecologica. cn



1870 A E = 334

[8]

[9]

[10]

(1]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]
[24]

[25]

[26]
[27]

[28]

[29]

[30]

(10) :1731-1736.

Yu K J. Landscape ecological security patterns in biological conservation. Acta Ecologica Sinica,1999, 19(9), 8-15.

Zhang Y H, Yu C Q, Tashpolat T, Zhang Z L. Methodology for Constructing the Landscape Ecological Security Pattern in Scenic Area—A Case
study in the Scenic Area in the Miaofeng Mountain, Beijing. Arid Zone Research, 2008 ,25(3) :420-425.

Zhao X Q, Wang H B, Yang S H,Xu X Y. GIS-based ecological optimization of spatial patterns of land resources. Acta Ecologia Sinica, 2009 ,29
(9) :4892-4901.

Li S, Shi TM, FuS L, Zhou L., Liu M, Wang W. Landscape ecological security pattern during urban expansion of Nanchong City. The Journal of
Applied Ecology, 2011, 22(3) :734-740.

Knaapen J P, Scheffer M and Harms B. Estimating habitat isolation in landscape planning. Landscape and Urban Planning,1992,23:1-16.
Foltete J C, Berthier K, Cosson J F. Cost distance defined by a topological function of landscape. Ecological Modelling, 2008, 210:104-114.
Zhao X Q. A Study on the landscape ecological security pattern of exotic tree species introduction — to Com. Eucalyptus Uraphylla introduced in
LanCang county Yunnan province as an example[ D]. Kunming: Yunnan University, 2008.

Li, HL, LiDH, Li T, Qiao Q, Yang J, Zhang H M. Application of least-cost path model to identify a giant panda dispersal corridor network after
the Wenchuan earthquake—Case study of Wolong Nature Reserve in China. Ecological Modelling, 2010,221.944-952.

Hu W S,Wang S S,Li D H. Biological conservation security patterns plan in Beijing based on the focal species approach. Acta Ecologica Sinica,
2010,30(16) :4266-4276.

Gong J Z,Xia B C,Chen J F,Lin M Z. Dynamic analysis of the Guangzhou landscape eco—security pattern based on 3S technology. Acta Ecologia
Sinica, 2008 ,28(9) :4323-4333.

Liu Y,Gao C G,Li J X. Construction of Landscape Ecological Security Patterns of Yunlong Reservoir Water Resource Reserve. Forest Inventory and
Planning, 2011, 36(6) :105-108.

Wu C G, Zhou Z X, Wang P C, Xiao W I, Teng M F, Peng L. Evaluation of landscape connectivity based on least-cost model. Chinese Journal of
Applied Ecology, 2009 ,20(8) :2042-2048.

Kupfer J A,Malanson G P. Structure and compositing of a riparian forest edge. Physical Geography, 1993,22(14) .154-170.

Zhao L F. Simulate of the natural plant community, recover zonal vegetation. Beijing Landscape, 2005,21(73) :15-18.

Zhang H Y, Wan J. A practical approach of ecological optimizing of mountain landscape based on GIS. Research of Soil and Water Conservation
1999,6(4) :69-74.

Odette L, Sutcliffe, Vegar Bakkestuen, Gary Fry. Modelling the benefits of farmland restoration ; methodology and application to butterfly movement.
Landscape and Urban plan. 2003, (63) :15-31.

Wang Y, Gong H L, Li X J. Analysis of the Culture Landscape Accessibility Based on Minimum Cumulative Resistance Model. Geospatial
Information, 2007 ,5(4) :45-47.

Xiao D N, Li D H. Landscape Ecology. Science Press, Beijing. 2003.

Nsabimana D, Haynes R. J & Wallis F M. Size, activity and catabolic diversity of soil microbial biomass as affected by land use. Applied Soil
Eology, 2004,22(26) :81-92.

Zhao Y H. Study on Community Structure and Species Diversity of Undergrowth Vegetation in Industrial Plantation of Eucalyptus Grandis xE.
urophylla[ D]. China’s forestry science research institute; Beijing, 2008.

Ping L, Xie Z Q. Effects of introducing Eucalyptus on indigenous biodiversity. Chinese Journal of Applied Ecology, 2009,20(7) :1764-1774.
Li L. Study on soil ecological effects of different land use in red soil hilly region of Sourthen China[ D]. Beijing Forestry University, Beijing, China,
2010.

Deng W H,Gao W. Comparison of bird species richness and individual abundance among different forest edges. Acta Ecologia Sinica, 2005 ,25
(11) :2804-2810.

Ferreras P. Landscape structure and asymmetrical inter-patch connectivity in a metapopulation of the endangered Iberian lynx. Biol. Cons. , 2001,
12(100) :125-136.

Chen W B, Sun H F, Xiao D N. A preliminary study on resistance model of forest hydrological ability security. Acta Agriculture Universityis

Jiangxiensis, 2004 ,6(3) :386-389.

S 30k

[4]

[5]

RSO WA Th ] A A X B R TOAR. SRR S AR IO A A AR SR A (N DG BER AR. AE SR, 2003,23 (1) :
64-73.
HET R, B, KA S AR S SO A B . BT AR S 2440,2004,15(10) :1731-1736.

http ; //www. ecologica. cn



6 1 RARETT A SR TR 5 o 1) S5 LA 25 2 e Ry 1871

(6] AL, ARy B SO A2 i 5. B A2 ,1999,19(1) :8-15.
(7] RER, TKE EVEEREE - BRKFE, 3K A . XUR KA A2 4% Rl 27 IR 58
(3) :420-426.

[ 8] ®ILHE, LW, WA, BRIAE. 2T GIS SZHF MY b e IR 25 ()46 R AR S Ak, A 82437 ,2009,29 (9) :4892-4901

[9] Z8 AP A R, X, T MRy b iy oA A2 epgJm. I HAE S 2442,2011,22(3) :734-740.

[12] BT . SIARA TS | R B S5O0 A 25 2 e R —— DL B MR M TE Z A IR B3 1RO B D], B . = p K2 ,2008.

[14] A&, FEUE 25l fe. BT m R i dt T i 2R M Oar e A% Rl 2B 8554 ,2010,30(16) :4266-4276.

] EEJE AL, MRl YRR, 2T 3S HOR BTN iR A O R AT, R AR, 2008 ,28 (9) :4323-4333.

1 XN, m R AR, SRR PR IR DX SR A A 2 A SR R . Ml IR A R R ,2011,36(6) :105-108.

(171 BT B, TR, M SR, BT 5200, T /N 9 TR R (0 550 0032 102 B DR A . L A 252441 ,2009,20 (8 ) :2042-2048.
]
]

DAL b i 1L R X ). T 5 XA 5E, 2008 ,25

EXERTT . B, 1 SRAR PR T R A M AR . AL BT A 2005 ,21(73) 1 15- 18

FREGIL, TZE. GIS 3R Ay L s A LA iR 2. K L ORFFBIFSE 1999 ,6(4) :69-74.

[22] ERE, B, Z2/NAE. ST N BB SOULE I M 4. M3 2 R {5 8., 2007 ,5(4) ¢ 45-47.

(23] HaT, 2= St E A Jnt Bl ik, 2003.

[25] 1. B R T EURDMBETE 2554 S5 A R Z B 5T D] JU5T . o AR B A R 5T B, 2008 .

[26] V35, Bl o AR A b A ) 2 e (R S ). o P A 35 2412, 2009,20(7) 11765 1774.

[27] ZER. BN B XA R 0 3 E S HOMPF5E [ D] 65T batkRill K%, 2010.

(28]  AB3CLL, wEh. AEMRANIRI S R ZRARID 2% 14 5 S Wy b = 5 B2 B AR S I LU AR 5254 ,2005,25 (11) :2804-2810.
(301  BR3CHE, PNEE, B 5 7. FRMOKSCEBR 4 4P TR R R, YLVE A K24 ,2004,26 (3 ) :386-389.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.33,No.6 March,2013( Semimonthly )
CONTENTS

Review and Monograph

Forest health studies based on remote sensing: a review — ----e-ereeeees GAO Guanglei, XIN Zhongbao, DING Guodong, et al (1675)

Progress of agent-based agricultural land change modeling: a review «-----sevees YU Qiangyi, WU Wenbin, YANG Peng,et al (1690)

Autecology & Fundamentals

Dynamic distribution of Nemopilema nomurai in inshore waters of the northern Liaodong Bay, Bohai Sea  +++-ereeeeeeereeeneineieennes
............................................................................................. WANG Bin, QIN Yubo, DONG Jing, et al (1701)

Full length ¢DNA cloning and tissue expression of prophenoloxidase from Oraiosquilla oratoria — «=«+=+-ereeeereeesrmimiaiiiiii...
.................................................................................... LIU Haiying, LIU Lianwei, JIANG Yusheng, et al (1713)

Morphometrics investigation of the skulls, mandibles and molar in Tupaia belangeri from Yunnan, Guizhou, Guangxi «+---eeeeeeeeeeees

.................................................................................... ZHU Wanlong, JIA Ting, HUANG Chunmei, et al (1721)

Effects of litter thickness on leaf litter decomposition and enzyme activity of three trees in the subtropical forests —«-oe-eeeeeereeeeeeaenne.
....................................................................................... JI Xiaoyan, JIANG Hong, HONG Jianghua, et al (1731)
The photosynthetic carbon fixation characteristics of common tree species in northern Zhejiang — <+-v-eeerereerenmreeeniiiiii.,
....................................................................................... ZHANG Jiao,SHI Yongjun,ZHU Yueqing,et al (1740)
Diurnal changes in the photosynthetic characteristics of two high yield and high quality grasses during different stages of growth
and their response to changes in light intensity ««-eceeeeeeeeeeiienen. GUO Chunyan, LI Jinchuan, YUE Jianying, et al (1751)
Evaluation technology on drought disaster to yields of winter wheat based on WOFOST crop growth model «+-+eteeeereeeeiieeeiieiein.e.

.............................................................................. ZHANG Jianping, ZHAO Yanxia, WANG Chunyi, et al (1762)
Genetic diversity of Conocephalus maculatus of different geographic populations based on mitochondrial DNA control region analysis ---
.......................................................................................... ZHOU Zhijun, SHANG Na, LIU Jing, et al (1770)
Relationships among female body size, clutch size, and egg size in captive Deinagkistrodon acutus ««+«+«=s+oeeereeeeseeneaaiiiaiia.
.......................................................................................... HU Minghang, TAN Qunying, YANG Daode (1778)

The field control of Bactrocera dorsalis (Hendel) with parasitoid and sterile male — +eeeverererereriii

................................................................................. ZHENG Sining, HUANG Juchang, YE Guanglu, et al (1784)

Allelopathic effects of artemisinin on ectomycorrhizal fungi ««-«-eeeeeeeeeaeaeenens LI Qian, YUAN Ling, WANG Mingxia, et al (1791)

Population, Community and Ecosystem

Establishment of integrated methodology for bay ecosystem health assessment and its application in Daya Bay «««+cceceeeeeeeeeiceiecnee.
............................................................................................. LI Chunhou, LIN Lin, XU Shannan, et al (1798)

The influence of upwelling and water mass on the ecological group distribution of zooplankton in Zhejiang coastal waters —«-+-e-eeeeeeeee
................................................................................................ SUN Lufeng, KE Chang, XU Zhaoli et al (1811)
Identification of key ecosystem for ecological restoration in semi-arid areas: a case study in Helin County, Inner Mongolia =~ «---+-------
.......................................................................................... PENG Yu, GAO Ying, FENG Jinzhao, et al (1822)
The great rainfall effect on soil respiration of Pinus tabulaeformis plantation in Taiyue Mountain «««-eseseeeerenmeeeeaiieiiii..
................................................................................. JIN Guanyi, ZHAO Xiuhai, KANG Fengfeng, et al (1832)
The litter-fall characteristics and their response to drought stress in the Masson pins forests damaged by acid rain at Chongqing,
CRTIA +eveeverererrnennanenettenettenet et ettanenettenetaeneeeenenaeneans WANG Yihao, WANG Yanhui, YU Pengtao, et al (1842)
Landscape, Regional and Global Ecology
Thermal environment effect of urban water landscape ««+eceeeeereeeeeneninii YUE Wenze, XU Lihua (1852)
Landscape ecological security pattern associated with the introduction of exotic tree species Eucalyptus —«=«+sseseeeemeeeeameneiaaaannn.
............................................................................................................ ZHAO Xiaoging, HE Chunlan (1860)
Ecological balance between supply and demand in Chongging City based on cultivated land ecological footprint method ««+«+eveeerereeees
....................................................................................... SHI Kaifang, DIAO Chengtai,SUN Xiufeng, et al (1872)
Effect of elevated CO, on methanotrophs in the rhizosphere of rice plant «-------- YAN Chen, XU Jing,ZHONG Wenhui,et al (1881)



Resource and Industrial Ecology
The seawater environment quality evaluation research base on variable fuzzy pattern recognition model =~ «+-ereveererrereeniiiiiiiiiiin,
....................................................................................... KE Lina, WANG Quanming, SUN Xinguo, et al (1889)
An in situ study on biodeposition of ascidian (Styela plicata) in a subtropical aquaculture bay, southern China «+«++ceveeereeeinienens
....................................................................................... YAN Jiaguo, QI Zhanhui, TIAN Ziyang, et al (1900)
Distribution of soil NPK nutrient content in deep soil profile of typical apple orchards on the Loess Plateau —++-eeeeeeeeeeeeeeeieiiniinnn.
................................................................................................... ZHANG Lina, Ll Jun, FAN Peng, et al (1907)
Soil respiration and its responses to soil moisture and temperature under different tillage systems in dryland maize fields ---e-eoeeeeeee
................................................................................. ZHANG Dingchen, CAI Dianxiong, DAI Kuai, et al (1916)
Photosynthetic characteristics of soybean and salvia in an agroforestry system in the Hilly Region, Shangluo, China «----eeeeeeeeeeennes
...................................................................................................... PENG Xiaobang, ZHANG Shuoxin (1926)
Regulation of exogenous brassinosteroid on growth and photosynthesis of Helianthus tuberosus seedlings and cadmium biological
enrichment under cadmium stress roeeeeeererereeeaiiii... GAO Huiling, LIU Jinlong, ZHENG Qingsong, et al (1935)
Calibration coefficients of Granier original formula based on sap flow of Platycladus orientalis «+«+++eeeeeeeerreeereneninii..
.................................................................................... LIU Qingxin, MENG Ping, ZHANG Jinsong, et al (1944)
Research Notes
An evaluation index system classifying the conservation value of wetland nature reserves based on AHP «+-ereeeeernieiiiieiiii...
................................................................................................... SUN Rui, CUI Guofa, LEI Ting, et al (1952)
Root biomass and its distribution of Azadirachta indica and Acacia auriculiformis plantations in the Dry-hot Valley — ---eoeeeeeeeeeennnns
....................................................................................... GAO Chengjie, TANG Guoyong, LI Kun, et al (1964)
Physiological response of Vitex trifolia to sand burial in the sand coast --- ZHOU Ruilian, WANG Jin, YANG Shuqin, et al (1973)
Soil fertility under different forest types in the Helan and Liupan Mountain ranges of Ningxia Province —«:eteeeererereeeeiieieiiieii.e.
.................................................................................... JIANG Lin, GENG Zengchao, ZHANG Wen, et al (1982)
Opinions
Dynamic of litterfall in ten typical community types of Xiaoxing’an Mountain, China —«+eeeeeeeerreeeiaiiiie,

............................................................................................. HOU Lingling, MAO Zijun,SUN Tao, et al (1994)



(ERFR)2013 £EITBE

CERZER) RH T EBAB AR DS R, T EA RS hEREBAE S5 0 F IR
FCEAEZEAR I, BT 1981 4, H2H A4 A 2E AU ATy B 0 R A BB I AR . RS ARSI, B R
G {5  REE RIS ) KA 2RI TAEE  IRR AR B, A 2 b e I 5 45 dEsc i 7 6, {2
PEAEZS AR GE IR AR | 3R [ 15 35 R s il A 25 2 R A NIRRT A 55 A B R 2R i B ANk B A 55

(HEAS A T2 TG A 25 2 R 450 S 2R 10 B A E Y A0S I 5 0 DR LR BB PR R E SR, Rk
AR S WA AR 282 R R 7 1) W PG 75 25 M SO s DR (8T 40 s A AR Be BT7 WT AR A48 8T 51T
R B RIS A R4

CHER2EA) 2 H A, K 16 FFA%,300 B0, [ N2 4 90 Jo/ M, 44F % f 2160 JT.,

IR & AR . 82-7, AR & AR5 M670

FrfE TS . ISSN 1000-0933 €N 11-2031/Q

S 25 MM SRy B T ST I, Pl B S A Bk R W S, Wl T KRN TR BMIF R | S5 e | 1 43
THAFITT

Eiflidl . 100085 JL AT IE X XUE I 18 %5 H & (010)62941099; 62843362

E-mail; shengtaixuebao@ rcees. ac. c¢n M HE: www. ecologica. cn

WEREMRE fLaty HITHE XIKE B ¥

4 5 % Wk ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO)

CEATI 1981 453 A B1F) ('Semimonthly, Started in 1981)

#33% Hol (201343 H) Vol.33  No.6 (March, 2013)
9 35 <§5i§%*&>gﬁiﬁﬁﬁ Edited by Editorial board of
ﬂtﬁt:%i?ﬁ XA % 18 5 ACTA ECOLOGICA SINICA
Hﬂgﬁéﬁﬁ% :100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
Fi3% : (010) 62941099 Tel (010162941099

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

2B SR (IE/N S
F & PERE AR Editor-in-chief WANG Rusong
8 DI
I EAEASREEE S Supervised by China Association for Science and Technology
7O
2R 22 e SR 25 h s ponsored by Ecological Society of China
Hh R A B AR IS § . logical h
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 w65 . 100717 Beijing 100717, China
En Rl AEECIEARE R Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & K i Beijing 100083 , China - 8
Hitik . AR FEIAR AL 16 5 Distributed by Science Press N (OE—
Eﬁﬁﬂéﬁﬁ% :100717 Add:16 Donghuangchenggen North g
Eﬁlﬁ 1( QIO ) 6;‘334563 Street , Beijing 100717, China 1 m
-mail ; journal@ cspg. net Tel: (010)64034563 o ==
N - = 2l 3 o M
2l N in‘li] é%i@ B)Ej\ 577 5 = E-mail ; journal @ cspg. net O ==
B T hEEERE A S BN - m——O
HiE . L ET 399 1'4:—%%‘ Domestic All Local Post Offices in China > 8
H AN =] '
=ying Foreign China International Book Trading (7] o
f’%é’:‘%‘ %Fiff;ﬁiﬁ;;g??j‘t = Corporation i 2 E
¥ oAy LR TR 8013 Add:P. 0. Box 399 Beijing 100044, China =
ISSN 1000-0933 4= = ey
N 0o ERSIMAF LT EREERS 82-7 ESEITRS M670 ZEfr 90.00 5T

CN 11-2031/Q



	01.pdf
	fm.pdf
	zml.pdf

	stxb201210011366.pdf
	03.pdf
	yml.pdf
	06fd.pdf




