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Abstract; Avian community diversity of the forest-steppe ecotone in southeast edge of Innermongolia tableland was studied
in summer seasons from 2004 to 2006. A total of 73 species was recorded, which belonged to 56 genuses, 28 families and
13 orders. The avifanua had obvious character of the Palaeartic realm. The number of species and density of avian
community among different years were not significantly different. The « diversity changed obviously with the variation of
environment grades of forest-steppe ecotone. The number of species, densities, Shannon-Wiener indexes and Pielou indexes
were different significantly between vegetation zones, but not for the diversity of family and genus. The character and
change trend of all diversity indexes were as follows, forest zone < forest-meadow region of ecotone > meadow-steppe region
of ecotone > steppe zone( the index of D,_,was meadow-steppe region of ecotone > forest zone). The avian species diversity
increased significantly in the forest-meadow region of ecotone, and the number of species and densities were maximum in

this region, which showed obviously the edge effect of the ecotone. The avian community changed significantly in the
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meadow-steppe region of ecotone,in which species diversity decreased decreased significantly. The B diversity changed
significantly along the different vegetation zones. The 8 diversity and specie replacement rate of were maximum in the forest
zone-forest-meadow region and the meadow-steppe region-steppe zone, which had the biggest environment difference. There
was a close relationship between the specie replacement rate and the environment grades. The composition and density of
dominant species changed obviously in different vegetation zones. The number of bird species, density, species diversity
had significant positive relationship with the forest patch number. In the large-scale space, the forest patch number is the
most important factor to affect the bird community diversity.

Key Words: avian community ; diversity ; summer ; forest-steppe ecotone
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I HRBTE R By i TRI AN 2= ) RUBE A GBS TN . BRI, 3R4E R A S © BURM AT T R AR STE DL K
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H 5 IR SR W B A EH R L S BA EEE XY, R, 5 A YISREM e, 33 k-
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S R IR AR P 4 AR B JRASAR P T b L AR 5 N Bl AR AR B S AL , 1B 0 2 RMRRT B SR B ik
3], R BRI B R R B B SR MU AR AL R ' %) BT R R A A S AR T BB OB R B8, A, B
T o B B AL T A RO R R B DR AR Bk 4%, B S2 3R 2 XU sl , o [ B 3R AR- T8 JR 3 B S B
R i L KA b , LA SRR AU RS > T D630 ZRbR- B DRS4S 19 JSRE VR O B 50 04 B = FER
RGBS, FHL, MR R E KRB 2R B A 13 SRS SR AR AT R AR A MR AR B
HEBBE R TR ARG RIRAREE RN ERETE SRR ST TR, SR MEWT,

1 HARMERERARFGZE
1.1 5K

S R IR AR P AR B SRS 4R T AL AR Bl B 2N 5l B 6 KR IETT 2 A SE BB HE LA R S kB il
BZAR EZHE P E RS9 RIERBRAL (116°32' ~117°33'E,42°10" ~43°18'N) , HNZ T RIR KN EIE
SR , il AR a1 P LA, 3R 1100 ~ 1800m; sEY X R 5 , R XA T HE | H A
FRAAEY L X 5 KT B B ) W [X 304 T, ZRBR YA v W v Ak i R B B At 8 R, =B
A 5 08k ( Quercus mongolica) KEAR ( Betula spp. ) 114 ( Populus davidiana) \Ji# ( Pinus tabulaeformis) \f&F
F& (Pinus sylvestris) L& M i ( Larix principis-rupprechtii) \ £ B ( Leymus chinensis) .41 3 ( Stipa spp. ) %, %
o IX B SRR Bt 2 Wi, 4R [ K & 350 ~450mm , 4EHSR -1.6 ~1.6°C,7 ~8 AMRE 17.5 ~24.1C,
1.2 FARFE
1.2.1 ZZEEH RIS

TR SMAYIRA R EERE b, ARIB DT X B 3 B YR VR A= 1B 40 AR ARAE , R 1:25000 T ARAE B LA &
BIBURIOR, 454 H B 28 0 i X 34 OB A 45 12T o X R4 4 AN RWAR e B
FMT RAR-BE R AT (G DR X RS R B X ) FIRE SR . P 2Rbkly 538457 DA L o 375
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REEH S REFT R FELIEGHBEEE GRS, MEE RN LR, 2205 EREZ HEE ; 8HE
H PR AR ) X AR R A K R A H B, £ INEHE D —2&,

A EHE R AR R B BB LU T - OB . T ZAE YRR KBV IR MG AR IR B At
(Betula dahurica) MK HAMARFIN AR THAMK A I MARMK , IRAE OB T2 R 55% o @ZSEHF - IKAEARLL i ##E
(Betula platyphylla) K WA, SREHF RBEAEATHAA AT 2 H B, R A KIKAEWE R R 23%,
HREARXBEER 2%, OFEFH: FEAFEREFRAHFER.,

1.2.2 Ry

FEA R Y 9 & 2B AR R R BB AR, RART7 B - B ARMR 1 B SR R SR 1 S 2
AT 16, o S TE HB AL ST ARpK e X B9 S5 B 5 (bR BB ) FIHEAR I ( ISR Te A T B ) (SR 4R
JREAAX AL E wARE (A B L) BB RO A D9 8 HER, [R 7R A T 2RMKHT B /N B i (T
JeE BT ) A0 JRs ik B R (P SR Se AT o B T ) B B X IR o 1) P T AR 1, 7 25 BOURE
R EEHEYIRERR PR B, SRR R 0% 3 b, 23t 4 RO ) xS (YR
HRED) x3H(HEM) = 60 B, FAERKIBH/KEAFREE=ERND,

1.2.3 HEEFE

RARLIE T S RIAE , A AR TE AR BT R GPS EA7 , R B Yt E KA B B ALk, &
KRB0 BAEWREE D% Z 0T, R K 1000m; L Tkm b ™" B BT B B AR AT R HE , ITSRABRER
P 50m 5 B & B A0 289 S 0B FP R AIELE

BT EZE S RAEMEXITRE, H i, MERIUT HAH >IN R & > B RF P RRET. 25T
2004 4F 2 2006 4 B Z=5% PUH A RO o RORE LRI HEAT 3 RIBINAZE, (I G XHE 3 ~ 4 S, B4
M RE 4 ~5d, BRIFEITT 18 ~20d; BEEERAER S N7 A1 H~20H7 H21 H~8 510 H.8
H 11 ~30 H, HEHBEERN 4 NHR, AR X T 2317, AR E Y 6:00 ~11:00F)
15:00 ~18:00, B} 527 B Ry I 21T
1.2.4 FHEAH

(Do ZHHE KA One-way-ANOVA Git 7347 A FAHBOHF 5K Y%L 4 & | Shannon-Wiener 1855
Pielou 18%.G-F 4848925 , M Duncan ZE LWEGER K . WRAFFGH LRYMENER LT BE,
MFRAFEBE 73 AT R HT o RPN AL K FEAR g 30 B 3 (AL s R, IR - 4F I S 3R HE AR BT 4L
TR, BRI RO o SRk KA

(D) :D =N2LW, K N NHELNICERE SRR, L WHERKE, WAL — MR .

BRFHRG K D=1.0 H-hm ™ B 35E R HF,D=0.5 K -hm ™" B K B WA

Z MRS R AT Shannon-Wiener 8%, B} H' = - X P,InP;; AP P RFRE PR | MR MER(N) 5
BRI~ SR (V) B LR

B5 EHEE R A Pielou 388K, B J = H'/InS; 0 S NEE I IR

PR SRA G-F #88™ B Do_p = 1 -De/Dy, KiF,

Dy = ¥, Ds Dy == YPInPs Do == Yalng
Reft,m A REEORIEC, Dy b RHBOHIR B P, RETE S | R r SR SO TF AL b B S0
Beff,n % b BHOIRAC, o WRETET J TREO YIRS ST 1y WRETE Y RAL.
(2) B EREHE RTINS B OB TR T ELALA 3,35 30 | AR VA B 5 S
B R IR AR LSRR b 5 T
Br=La(H ) +1(H ) 1/2a; R, g(H ) I(H ) RN IR SERRE H 3B MRS 2% 5 S I 0
BRITRE D B PRI,
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1.2.5 FRERTH

SRR R BEFR B R F ot 19 23 A B B R, K R XM R R 4 TR R B RO R 36, 3 IR AR
[RIAEL 0 HF B SR AR E 2 55 (BRAR BESR A B BE P X T AR AR AR BE SR T AR LU 1)) REAT 4R 3T, SedH i RO B
fi27 10km x 10km , BRAIF =4 3 3T AR I (1:25000) , SE3HBF T30 XA R 3L T 7E (X 3804 10km x 10km 13 ]
PR B ZRPR SR A BRAR T R 27 THD AR R ZR AR BESR T AR EL 1], e opr, ZRARBESR T AR L 4] = ( X ZRARBESR TET ARV
100km”) x100% , HRIFLEILEFR, FIFZ TR MR H3Hr 0 SR YR EL B E SR MY S E 5570
FHESHZ FEIR R,

BB SE3H#97E SPSS 12.0 for Windows B EHEAT , SETH BRI IIME £ intEER A
2 BRESH
2.1 BREHM

HICRERIBE22BMS6 BB M(FRLD . HPEE 11 5(15.07%) , BIKS 62 F(84.93% ) ; FrdLFh
52%(71.23%) ) A7k 21 74(28.77% ) s R | R 5K 2 7, TRRY 5K 12§, ERERY LK GIC
KB 19.18% , HH I, WG RIRABEEHN-EIREFRFELRFERAFHBH LA
RFIE
2.2 BRZHMH
2.2.1 SR o ZHM:

B TA RSO A RGO SRR BN ERZFALE(F,,=0.031 -0.15,p >0.05) , Hxf2#
BARSTEIAMAN . AREPH LRHE YRR SRR SRR G-F 88UL% 2,
T2 3 7K 38 X A SRl ) R X R R AR I, LS R B A R DK & (2 1), BRENFENRRESR
HERXSRYMEEERAEREM, BN T ET LR SRS MR BB R R, E S8
W,

(D) YfbZhett BHoesR (3R 2) 1Y, BEEFRMH 350 RN A) K -6 A B R X -5 R
R EE R AR AL , B SRRV S TR R R A B ORI 2R AL - F IR BOY R BN BT < S0 AR ) X
> REHEAERK > 5 R RS, BATHE S0 HEYN HBEREF RN ER X,

MY BAEREN S, A RET WP RS EZR R BE (F;5 =153.637,p <0.01;F; 5 =
205.024,p <0.01) ;2 Ducan ZF HLBGEIG I T W, ZAH PR GH RIY P2 7R B3 (p <0.01) , RRAME
YO 2 [R5 B R 2 AR B3 (p <0.01)

DL HHEIREN S , A [FE P H W B9 Shannon-Wiener 155 H' 7l Pielou 848 J WERK BE (Fs 5 =
51.628, p <0.01;F; 5, =8.559, p<0.01) , £ Ducan L&t v W, ZRARH AR A X Z 18 H'.J
EZRARE (p>0.05), “HF5HFNEA R ERHFZRFAERBEZR(p <0.01) RBEZER(p <0.05),

O HCRZK28 F, RET 7 B 16 B 21 B, 78 4 MEBCLH , RAH BABREDF L
4% € . Shannon-Wiener 15240l Pielou 35 %; H b, Y A X B & K T REH AR EAX (p <0.01) , T
Shannon-Wiener 184§ \Pielou I8 8 T HRMEAXEZF A BE (p >0.05) . HHZX LERFEFEHF
HR MR,

Qs g RB A 42 F,

ANEARX ERER40 5, RET 6 H 16 7129 B, SERIESHENSIIEIRER R EIH R,
H, YR B B R T H BT (p <0.01) , Shannon-Wiener 458l Pielou $887E A X A B K H
BERTHESHEAERX FFEH(p <0.01;p <0.05) . UHXX LSRYMARRFE, MEo MRS,

BEAFERX HEREER23F,RETS B 12818 B, AXERYMHE.HE Shannon-Wiener 155
Pielou #5403 B & LT HMEM X (p <0.01;5p <0.05) , i SRAERX B IFHY B B X BB
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R2 FH-ERETEFTAREHMTEEZ M (n =9, Mean £ 5D)
Table 2 Avian diversity of different vegetation zones in the forest-steppe ecotone

ﬁwﬂg‘% M% B'E%‘H? Forest-steppe ecotone EE‘% g
Vegetation zones Fr HHE MK Fm BEMEEX Ms

YrRh 3L AS 22.7778 +3.5277" 33.8889 +4.37164 20.7778 +£2.3333% 3.2222 +0.8333°
B AD 19.2037 +2. 40778 22.7361 +2.22244 10. 2546 +2.4676¢ 0.8443 £0.2215"
H 1.1761 +0.08654 1.2611 £0.38874 0.7521 £0.03618 0.2011 £0.0652°¢
J 0.2935 £0.021642 0.3147 +0.0970Aa 0. 1877 £ 0.00904%> 0.1085 £0.1699%
Dg_r 0.4235 £0.0920 0.5511 £0.0277 0.5410 £0.0463 0.3684 +0.3553

F—174uE s, LA RIEZERARE (p>0.05) , MR NEFHARERNEREE (p<0.05), FIFKEFHARERSZRRBE (p
<0.01), TR; FRB4ERF1 In the same line, the same superscript indicates no significant difference(p >0.05) , different lowercase in superscript
shows significant difference (p <0.05)and different uppercase shows extremely significant difference(p <0.01) ; The abbreviated letters the same meaning

as those in the Table 1; AS. Average value of species numbers; AD. Average value of density

RF R (p <0.01; Pielon 5B ERA BE,p >0.05) , Ht, B X W —A 5 3 2R o J ) B8 28
Ko

OEFEX HCFRERSFH, KRBT 2 B3R 4 B, SRYFFE TR Yih R 5 & A, BR
Pielou $§ 804 ) B IR X T AN AF7E &t 22 72 (p > 0. 05) S, FHUHE 7 39 B & /DT HEMBHN (p <
0.01), HAZREREHZ, HLRNMEMEIS RN,

(2)FH-REtEE  G-F 18BN ER R PRUE R R SRM: . haR 2 WL, S0 6-F 3=
FABE(F;5=2.097, p>0.05) , K 4 HFHARNER X AMEMARRX A RE G-F 185, X
PN KIRIER-JBKF L RA B m B 2 He ks IR BB, IR G-F 18 80 AR, A % X 38 B L 6l
B
2.2.2 SRR B

(1) Sttt A FRBHHT R A0 BURE M o W) 5 2630 B R RN 3. 3% 4,

£3 TREHMFEZENL SFHE(n=9,Mean + SD)
Table 3 Avian g diversity of different vegetation zones

T FAHE-FRRE X FREGX-EFEFEX EAEFEX-E R
Vegetation zones Fr-Fm Fm-Ms Ms-St
Br 0.5515 £0.0322° 0.3922 +0.0357¢ 0.9907 +0. 02784

FHRYEERIF 1  The abbreviated letters the same meaning as those in the Table 1

F4 TRRHMKZENL SHH(n=9,Mean +SD)
Table4 Avian g diversity of different sites

BRE AR NERIYE- T BT B AR HEAR-RE RE-LER LEE-ZEER
Sites Xiaolishugou-Matikeng ~ Matikeng-Huamugou Huamugou-Gouyuan Guoyuan-Qibaimu Qibaimu-Dalinoe
Br 0.5497 +0.03678 0.4372 £0.0379¢ 0.5239 +0.03228 0.2934 +0. 07457 0.9907 +0.0278%4

B2 3 WL, R B ) X A R R X - R R B R B SARAE, U AR - SRS - R R
WIS RARRARROER, KB T AR SR R SREENER

£ 4 MEPOIH Z ], B BB EE R BE I ZER (F,, =842.293,p <0.01) R A FEHO0H
ZIH SR EREZ R BE (p <0.01) s Kb, B A Ph1s Be(a BT 7e A B 57 5] th BIAE AR - S0 487
FRRTE AR X 2 ) R ) 2 o X - B [ 2 B, T 36 L ROPAHE o) S Ao 8 R0 S A 1oy B i o I Y
PRSEAE A BRI R Y IX 5 ) B R IX AN SR Z [RISR SR AR AL B K, B B B B v W B AU R B K5 R
) X ) R X PR ) SR SR A P SR SRR AR A/, T R BN B/ B SR HR(E R B U R B
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N BIIGTT L, 5 Wi R R AR B M B R B AL, WA R SRR B A
*%,

TEABUREHL S 2 1] 8 ZREMEIS SRR 3 N B B HIISE (F, 4 =301.077,p <0.01) , 4} 5 BizE /B
8- T B MR- RE AL R ISR (3R 4) , T X S0 45 2 16 AR 3743 B R B AR HE- 2R bk 2 )
X ZR AR ) IX - 25 R X R 24 25 JR K - B R B0 R . D BRL-HEAR I (R L B e R 451 TR/
TR TR BN EMRAT B SREMAE, MERHE—BRIE T L E55E,

(2) BRGHEFREAN LR ERD LR 520 T LATE— BRI b R I 2% bk 28 R S A 19 KA vR
A TS R A IO

MRS LS 2 B BB /MR YO TR L4 (5. 13 H-hm ™) SRIBK BN (2.45 H-hm ™) M #EE
W% (1.58 H-bm™') (£ 1),

Hh R I8 B Sl AR B ) IX, (E SRR LA R B JE NS i B X BB A (8. 38 H-hm ™' \3.60
Hehm™) (BEEKEINEFERMK(1.52 H-hm™")  FFHH 2 MESFH— DB 258(1.42 H-hm ™) fIE
#9(1.38 H-hm™") ; ZRAREf X (EERMRUCBERILE . R BNE KB ILE /g SIS ER,

Hh SR AP ZRAREE ) K W B B A B SR X, [ DR /N 5 3 O BB Y, T B I S b —— 1L B
M5 (2.21 H-hm™) FIEERE(1.62 H-hm ™) B, BHAEEREX EEFRECD LTS, EERE  BENE
(1.38 H-hm ™) AyREIL4A (1.19 H+hm ™),

MR HEAERRSEINERR, BAREMLIE N, &5 B EFE¥ LA ERE R (0. 56
Hehm™') %,

AT O, o bR B A 8 o, 1 O b 2 R 5 T Bk R AR AL, BRI KR W T MR i 1 A0
BRI RR R, AR AL B A S 32 AT S5 M 1L RN 7 8 5 1 28 ) 28 R X % T SR B 4
P, 3 T BB -5 % X B A B G BT B A L NS R R 6
2.3 HEBERTFHT

S[R3 A 22 1R ) ZRARBEER B (df =3, F =477. 413, P <0. 001)  ZRARBEIR P E R (df =3, F =
213. 841, P <0.001) FIgEMBEL I LB (df =3,F =608. 197,P <0.001 ) Z Rk B & (F£5) , EHAERH
WA LR BE,

£5 TREFMFHFEEFHIER=3)

Table 5 Mean of the environmental variables in the different vegetation zones

1 e B B AR HHEE A
Y Forest zone Forest-meadow Meadow-steppe Steppe zone
FRARBESREL
47.1633 +0.9777° 63.5900 +0. 8186* 26.1367 £0.7674° 0.000 = 0. 0001

Patch number( Pr.,100km? ) 0.9 900 * *

ﬁiﬂ&yi@ﬁ%ﬁ 2 1.1067 £0.0578* 0.3667 +0.0067° 0. 1700 +0. 0058° 0.000 = 0. 0001
Average patch size( Ps,km?)

HRERLG] 51.4633 +1.5195* 22.2967 £0. 675° 4.4133 0. 1299° 0.000 = 0. 0001

Rate of patch area(Ra, %)

B ERYMEEE UL S ERR-E 25X 3 MR EHTE TR ERE(K6) 5
FFHA SRR =0. 876, F =70. 389, P <0. 001) B (> =0. 946, F =175. 603 , P <0. 001) F4Fh L #E
#e(H') (1" =0.989,F =884, 863, P <0. 001) 5 Z AP EEA B E R XM, S E () F-BEHElS
X3 MM EE R T EMAME(P >0.05),

3 itig

—IB R, B SR R SR R AR e — 1 R R R BT R T A

RABREA YR LR, BEE Y2 REETE 0 BRI LA R SMR B IR A8 0R , A AR S04 0 AR M B R
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RIEARZHER . BREGA STRIRE, £ S A— ERIB B Wb 2 e+

MATHAEME, NE TR BEAEZHENR-ER %6 SeEF50X%0808. 88 SREH) B9 TR-B
AL S KB R SR A R SO SRR SRIE(D,) BMERNH
@,f/tﬁﬁﬁ éE ﬁ%‘: @'f’to %g@%ﬁ%{\ %E\ g ﬁlﬁ% Table 6 Regression analysis of environmental variables and species
ﬁﬁﬁ@ﬁ%ﬁﬁ&ﬁ%ﬁﬁ%ﬁ@ B:%.%} , ﬁzk% number, individual density, H’ , J and D _ of bird
BHBAHEHEAERR , SR RG, ZAREE s Regesion modl i

VP ¥ AS =5.077 +0.448 Pn 0.876/0.000 ¢
R R T SHIPAE MM, RARE o0 | 00040.267 0.946/0. 000
W SRR RAEE, W EENZ R &R, PR Y FhZeREE (H') =0.213 +0.020 Pn 0.989/0. 000 *
BT AESKEFEARYM 2T, BRI agE0) 0.227/0.537
T RREDHM- BRI 5EH BA BE NG, H-RERE(De_5) 0.291/0.406

X AT A ) R P R T B s P <001 Pra ARMEERIC Patch number
B FRERON ™ AL T B AR AR BRI AL S AN T, Kies ™ 4R FT LA 4 4
77 T AR R A ) SRR S T B i B, B A SR (B YRR 3 R M IR s A RE B IR 3h) L B IR B T B o R UR
HBCE LA B FpEIAE BAE

AR, AR S, N B R AR B RR-ERE S R R UR RS b E ERE &
B2 BEON 84.93% , BT L, RS A RS ZOon X B SR HE SR EEIERERN, Bk, &8
W R X A A M BRI A B R X, W45 RS Hubbel 78 2A: 4 288 Ve b M 338 o 4R 1 B X
T LA IR IR A IS L W R M I 5B

WAL, SEEH YR S RO 1R R 5 AR IR R AR T A R TR M %, TSR
S RAW BRI REZN , EHil, ARRE THBIRSR TR, UEBIRLE b7/ RERAKSH
GABEERSERX, HEREHUP IRESERNYHERESNERTSHABEARERABEM
IS AR SER TR UK TR R B SS4E , NI B AR IE R B , ZRAH L S48 FI B R E K R
ERERT LHEERBEZR(ES), 2Z A ARBIELHFARTIRE S SR YR FENYHEZEEES
R IEA LR (¢ =8.490, P <0.001 ;¢ = 13,252, P <0. 001 3£ =29, 747 ,P <0. 001) , 3 8 . 76 R 25l b
MR A S AP ELHUENREERE, hE2 MRS WEH, AFRARH M2 RS, %
ABELE TN TR < G B E AR > R4S EMERK > BFRHN A AE, S K%L
5 B AR SRR B B R B A R B9 A Ak e, NI IE T DA B 458, BN ATFHKELE WEHE
TR AR B 0 k- B R A 2 SR R R BRI AL R, JB T b B TR B B 00 B ™, B, AR5
R TR E TR SRR,

i B ZREM T, BT B BREMEIS SO E B BB R B R MRS H R I, I, 8 R MIE BT T
BEERREAWMBEEFATERREERRRRON . PHBERERRE B SRR N, B ZHHS
23 18] R AR e R B A W S 56, KR B S R AL A 3 LR K BE B e R AP OB VR BV S5 M 4k
B RMAYOT SABENEHEZRHE A REASLR: NREERAEE K- EREHEF L%
HEHTAEEESKTATE TRER KR EEE LA B R KEE TR YR RE, ISR B8R
AEHEg U Z 6] B BHMEERRBE(p <0.01) , FHE-FREGX  FAERX-EFTEAREN B
SN, BRI R R, SAE% 8 ZHUERE ST BR A S BERL, XEA S LEHEAERR
WA B A4 B2k, B i ZRAR i 2 RS R, KRB R - R B2 BE A T AR S 268
LR, BRI, RS ZRAR- 2 DR A4 4 T LA BB 3 O S R VR A, T X Pl 28 SR SRR I < B R 4T
H%,

References:

[ 1] Kuppers M. Changes in plant ecophysiology across a central europen hedgrow ecotone. In; Hansen A J. Landscape Boundaris. New York:

hitp : //www. ecologica. cn



1304 £ K5 % K 28 %

[2]
[3]

[4]
[5]

[6]
[7]
[8]
[9]
[10]
[11]
[12]
[13]

[14]

[15]
[16]

[17]
[18]
[19]
[20]
[21]
[22]
[23]
[24]
[25]

[26]

[27]
[28]

[29]
[30]

[31]

[32]

[33]

Springer-Verlag,1992. 285 —303.

Walt H. World vegetation-ecosystem of land biosphere. Beijing: Science Press,1984. 5,75,100,147,214,281.

Gosz J R. Ecological functions in a biom transition zone: translating local responses to broadscale dynamics. In; Hansen, A J. Landscape
Boundaris. New York :Springer-Verlag,1992. 56 —74.

Ferguson R S. Summer birds of the northwest Angle provincial forest and adjacent southeastern Manitoba Canada. Syllogeus, 1981,0(31),1 —23.
Dicastri F, Hansen A J. The environment and development crises as determinants of landscape dynamics. In; Hansen,A J. Landscape Boundaris.
New York ; Springer-Verlag, 1992. 3 —18.

Xiao D N. Landscape Ecology-Theory method and application. Beijing: Chinese Forestry Press, 1991. 35 —43,181 —185.

Gates ] E, Gysel L W. Avian nest dispersion and fledging success in field-forest ecotones. Ecology, 1978,59(5) :871 —881.

Sun R Y. The Principles of Animal Ecology (3rd ed). Beijing: Beijing Normal University Press, 2001. 393 —394.

Lubchenco J. The sustainable biosphere initiative: an ecological research agenda-A report from the Ecological Society of American. Ecology,1992,
72(2) :371 —412.

Ma S J. Modern Ecology. Beijing: Science Press,1990. 43 —45.

Saunders D A,Hobbs R J, Margules C R. Biological consequences of ecosystem fragmentation ; a review. Conservation Biology, 1991,5.18 —22.
Niemela J, Langor D, Spence, J R. Effects of clear-cut harvesting on boreal ground-beetle assemblages ( Coleoptera: Carabidae) in western
Canada. Conservation Biology, 1993,7; 551 —561.

Davies K, Margules C R. Effects of habitat fragmentation on carabid beetles: experimental evidence. Journal Animal Ecology, 1998,67. 460
—471.

Heliola J, Koivula M, Niemela J. Distribution of carabid beetl ( Celeoptera, Carabidae) across a boreal forest-clearcut ectone. Conservation
Biology, 2001,15.370 —377.

Magura T. Carabids, forest edge; spatial pattern and edge effect. Forest Ecology Management, 2002,157, 23 —37.

Haila Y, Hanski I K, Niemela J, ez al. Forestry and boreal fauna; matching management with natural forestdynamics. Ann Zool Fennici, 1994,
30 17 —30.

Belton W. Bird of Rio-Grande-Do-Sul Brazil Rheidae through furnariidae. Bulletin of the American Museum of Natural History, 1984 ,178 (4) :369
—631.

Faanes C A. Bird of the St-Croix river valley Minnesota and Wisconsin USA. North American Fauna, 1981,0(73) ;1 —196.

Paton P W C. The effects of edge on avian nest success: how strong is the evidence?. Conservation Biology, 1994 ,8.17 —26.

Andren H. Effects of landscape composition on predation rates at habitat edges. In; Hansson L, Fahrig L and Merriam G, eds. Mosaic landscapes
and ecological processes. London; Chapman and Hall, 1995. 225 —255.

Robinson S K, Thompson F R, DonovanT M, et al. Regional forest fragmentation and the nesting success of migratory birds. Science, 1995,267 .
1987 —1990.

Surez A V, Pfennig K S, Robnison S. Nesting success of a dsiurtbance-dependent songbrid on different knids of edges. Conservatoin Biology,
1997, 11(4) . 928 —935.

Leslie Ries, William F. Fagan Habitat edges as a potential ecologcial trap for an insect predator. Ecological Entomology, 2003 ,28(5) ;567 —571.
Peter Batary, Andras Baldi. Evidence of an Edge Effect on Avain Nest Success. Conservation Biology, 2004 ,18 (2) ; 389 —394.

Norman R F, Robertson R J. Nest-searching behavior in the Brown-headed Cowbird. Auk, 1975, 92 610 —611.

Major R E, Kendal C E. The contribution of artificial nest experiments to understanding avian reproductive success: a review of methods,
conclusions. Ibis,1996,138.298 — 307

Terborgh J. The role of ecotones in the distribution of andean bird. Ecology,1985,66(4) ;1237 —1246.

Forman R T, Moore P N. Theoretical foundations for understanding boundaries in landscape mosaics. In;Hansen A J,Landscape boundaries;
consequences for biotic diversity and ecological flows. New York: Springer-Verlag,1992. 236 —258.

Niu W Y. The discriminatory index with regard to the weakness, ovedapness, and breadth of Ecotone. Acta Ecologica Sinica,1989,9(2) :97 —105.
Di castri F, Hansen A J. The environment and development crises as determinants of landscape dynamics. In:Hansen A J and Di castri F.
Landscape Boundarie. New York : Springer-Verlag, 1992. 3 —18.

Huang Y M. Landscape features of the forest-steppe ecotone on the southeastern edge of the inner Mongolia plateau. Acta Phytoecologica Sinica,
2001,25(3) :257 —264.

Wang Q S,Feng Z W, Luo J C. Biodiversity of a forest-steppe ecotone in northern Hebei province and eastern inner Mongolia. Acta Phytoecologica
Sinica,2000,24(2) . 141 — 146.

Wang Q S. Forest landscape spatial pattern of forest steppe ecotone in northern Hebei province and eastern inner Mongolia, Chinese. Journal of

hitp : //www. ecologica. cn



3

B PR B SR SRR E 1305

[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]
[60]

[61]
[62]

Ecology,2004,23(3) .11 —15.

Lavrenko E M, Karamysheva Z V. Steppes of the former Soviet Union and Mongolia. In; Coupland R T. Natural grassland-eastern hemisphere and
resume. Ecosystems of the world. Vol. 8B. Amsterdam: Elsevier,1993. 156 —177.

Hou JH, WuML,Hu Y F, et al. Sudy on the bird community structure in the forest-steppe transiton zone. Acta Zoologica Sinica, 2001, 47
(Suppl. ) ; 148 —156.

Wang W, Li J, Liu B W. Bird Communities of Grassland and Forest Ecosystem in Northeastern Inner Mongolia. Journal of Northeast Forestry
University, 2005,33(4) . 40 —41.

Wang W, Wang N X, Yuan L, et al. Edge Effect on Avain Community Structure in Steppe-Forest Ecosystem of Honghuaerji in Summer. Journal of
Northeast Forestry University. 2007,35(3) ; 64 —67.

Wang J Z. Study on plant flora and diversity in the forest-steppe transition zone of Saihanba area. In: Tie Z. The Theses of Foestry Scientists.
Beijing: Chinese Forestry Press,1984. 52 —57.

Jiang Z G, Ji L Q. Avian-mammalian species diversity in nine representative sites in china. Chinese Biodiversity, 1999,7(3) :220 —225.
Wilson M V, Schmida A. Measuring beta diversity with presence-absence date. Journal of Ecology, 1984 ,72.1055 —1064.

Zhu F M, An S Q, Guan B H, ez al. A review of ecotone; concepts, attributes, theories and research advance. Acta Ecologica Sinica, 2007,27
(7) :3032 —3042.

Odum E P. Basic Ecology. Philadelphia; Saunders College Publishing, 1983.

ZslyomiB. Coenotone, ecotone and their role in preserving relic species. Acta Bot. Hung. , 1987, 33(11) .3 —18.

Petts G E. The role of ecotones in aquatic landscapemanagement. In; Naiman R J and Décamps H eds. The ecology and Management of
Aquaticterrestrial Ecotones. Paris; UNESCO Parthenon Pub. Group, 1990. 103 —104.

Weckstrom J, Korhola A. Patterns in the distribution, composition and diversity of diatom assemblages in relation to ecoclimatic factors in Arctic
Lapland. J. Biogr., 2001, 28(1): 31 —45.

Williams S E, Marsh H, Winter J. Spatial scale, species diversity, and habitat structure: Smallmammals in Australian tropical rain forest. Ecology,
2002, 83(5) . 1317 —1329.

Wurzburger N, Hartshorn A S, Hendrick R L. Ectomycorrhizal fungal community structure across a bog-forest ecotone in southeastern Alaska.
Mycorrhiza, 2004, 14(6) : 383 —389.

Lloyd K M, McQueen A AM, Lee B ], ez al. Evidence on ecotone concepts from switch, environmental and anthropogenic ecotones. J. Veg. Sci,
2000, 11(6) : 903 —910.

Baker J, French K, Whelan R J. The edge effectand ecotonal species: Bird communities across a natural edge in southeasternAustralia. Ecology,
2002, 83(11): 3048 —3059.

Shmida A, Ellner S. Coexistence of plant specieswith similar niches. Vegetatio, 1984, 58 (1) ; 29 —55.

Risser P G. The status of the science examining ecotones. Bioscience, 1995, 45(5) ; 318 —325.

Okubo S, KamiyamaA, Kitagawa Y, et al. Management and micro-scale landform determine the ground flora of secondary woodlands and their
verges in the TamaHills of Tokyo, Japan. Biodivers. Conserv. , 2005, 14(9); 2137 —2157.

Dabrow ska-prot E, Luczak J, Wojcik Z. Ecological analysis of two invertebrate groups in the wet alder wood and meadow ecotone. Ekol Polska,
1973, 21. 753 —809.

Ries L, Fletcher R J Jr, et al. Ecoligical responses to habitat edges: mechanisms, models, and variability explained. Annu. Rev. Ecol Evol
Syst. , 2004, 35, 491 —522.

Hubbell S P. The unified neutral theory of biodiversity and biogeography. Princeton: Princeton University Press, 2001.1 —448.

Kupfer J A, Cairns D M. The suitability of montane ecotones as indicators of global climatic change. Prog. Phys. Geogr, 1996, 20 (3):253
—272.

Janes F C, Wamer N O. Relationships between temperate forest bird communities and vegetation structure. Ecology, 1982 ,63(1): 159 —171.
De Graaf R M. Effects of even-aged management on forest birds at norhtern hardwood satnd interfraces. Forestry and Ecology Management, 1992 ,
47(1) . 95 —110.

Xiao D N, BuR C, Li X Z. Spatial ecology and landscape heterogeneity. Acta Ecologica Sinica, 1997,17(5) :453 —461.

Levin S A, Paine R T. Disturbance, patch formation, and community structure. Proceedings of the National Academy of Sciences of the United
States of America, 1974 ,71; 2744 —2747.

Lande R, Engen S, Sather B E. Stochastic population dynamics in ecology and conservation. Oxford: Oxford University Press, 2003. 1 —256.
Hu X S, He F, Hubbell S P. Neutral theory in macroecology and population genetics. Oikos,2006,113; 548 —556.

hitp : //www. ecologica. cn



1306 £ 28 %

&t
4k
=

SE 3k :

[6] HET RRESE—EEHHERNA. L PEMILH R, 1991.35 ~43,181 ~ 185.

[ 8] IMNFHK. SIESEFEEZR) - AUt JLRIMRI AL H ffiAt ,2001. 393 ~394.

[10] itk BAASSEENM. b . B2t A, 1990.43 ~45.

[29] 430 EAIFETH ECOTONE FZEAHE. £A¥R,1989,9(2) :97 ~105.

[31] ZFKHE, XIS, £ AR RERHE SRR RS TR A THRHIE. Y E SR ,2001,25(3) 257 ~264.

[32] ERE,BFE FHE. WAL ARG RTFRN-ERRE T MR £S5 ,2000,24(2) : 141 ~146.
[33] EREL FALALE SRR EFRR- R R H SRR RSB £AERE,2004,23(3) 11 ~ 15,

[35] fefade, RBR $KE, % FRERISERSRBEZRMFEUTR. hP2R,2001, 47(FF) . 148 ~156.

[36] E3C, 2@ XA, ARGRIUHERFMESRAE ZHMLATE. RILMl KSR, 2005, 33(4) : 4041

[37] EXETHR ZH % AERERER-FRESRENZHN EELRESHPM. RIbHRE2R,2007,35(3) : 64 ~67.
[38] EEH. EFHNFMEFEZETEY X RARZERERS. S EHm, LRGS0 P EMl Hi R4, 1984. 52 ~57.
[39] #EA,LHE. SEMMHEEENE G-F ME0rE. EMEREHE,1999,7(3) 220 ~225.

[41] RIVEF, WH LR, F. EDREHRAMRHRE. £5HR,2007,27(7) 13032 ~3042.

[59] HET HE,EFL. ESTAES SRS HEE. EBFER,1997,17(5) 453 ~461.

hitp : //www. ecologica. cn



oouatepal SHIID Jo Juer oqf, WsE M SHIID: 1™ I fspaq onomesey dyfFl g fsoads pamnqrustp-Ajopiy dd iy [ 4 fsiuop
sy W@ ‘g {I018TA Jeunung nguw mmommu_u UOTJBAIISUOY) : O) mwnzww.:j\u F1% mombcam—ﬁm— fouoz ommouwﬁw Ecmmﬁ ommﬁm-scwwoﬁumﬁ :5.%2 MmopBoUI-18aI0] ‘UL {oU0z 15910 EEEC) H Auuﬁi.wﬁ vbmmnoﬁ ‘a

S T2 oy 8T (sowedg) oo, (dik ) LS Wedd M S 0 0 0 PE0 smupd smotd Gy NN

d S 0 0 8r0 60°0 DL DZUSQUIT T HE M S 0 0 810 0 v.ms sdodo vdndy) F
d S 0 0 1I€°0 0  poydoopods vpydasopods vzusquiy e, (| 10 d S 0 0 0 1170 smo onsy GEH
d S 0 II'0 T€0 €0 tpoSom sopron vzuequiy SR B(EL = I d S 0 0 0 €10 sodrunyd vmoou susyty SN/ BN GG
d S 0 0 120 0 usumyaoy supfope vrLaqUIT TH L M S 0 ¥2°0 11°0 +2°0 sTLOUDD STLIOUDO Smony) T
d S 0 0 SI0 0 stsuppmssn smorngrs sndvy) T3 A S 0 LT°O $0°0 6170 snuogdosonu snymon) SH Y f il
d S 0 91T TS0 0 wysnruqesd smurnphue smovpodivy) FATHCLL M S 0 12°C 870 1IL°0 sypusuo syvIusLo Dijadodass GELITI
d S 0 o 0 0 pomuss voruss senpn) [ F | RS d S 0 80°0 0 0 sndopuvuiry sndoquvunyy G >} RS
M q 0 0 90°0 0 snupguow snuppuous 4ossvd FM( [ Iy | d S 0 €170 0 0 DjoostL x¥pdojoog HEIT
d S 0 0 SI0 ¥6°0 stsuasmup vovdoms viyg GlELG d S 0 LLO 0 0 snupgo; vFuu] G T3
d q 0 ¥1°0 TSI SP'T  smoovum smwpnoo sojoyndoy TN i d S 0 0r°0 0 0 smasoud smjjouDp G ZE NN
d q 0 6I'T 8¢'8 €L’ wubvuippoy srgsmpod suvg F ISk BE d S 0 0L°0 0 0 njjouva snjfouvp HXFE N
A q 0 0 190 0 sngoup sofous sung FTY I d S 0 80°0 0 0 1ysmoghp vpa1 suQ Y
d S 0 0 0 10 voruqss vorngrs vdvosnyy G4 || 1T d S 0 ST0 0 0 o sen F3WH
M S 0 ¥I°0 980 0 syasoq auoydip vup) Al H d q 0 0 0 820 wmodivy snonyojoo snuvISDY] JLAE VL
d S 0 0 ST0 65°0  smniawoud smmasoud sndoosophy BLifyE X d k| 0 0 00 50 tugyosns aoLNnVp VIpsd Tk B
d S 0 0 00 920 npuvuuw npuvuup sndoosofilyd ELifE M S 0 11°0 0 0 vomodpl ¥numiod xrumoy) Gk
d S 0 8€T 09°€ 8S°T smppwsou smpwiour sndoosophyd SLIRE(M | 11 d q 0 920 09°0 IL°0 stsuaLnssn ¥ugo] STUTLT G 5
A S 0 0 LI°O 0 woBoufors vyvnbio 1N i G I d S 0 90°0 €20 200 oanqqns oamnqqns 0010, g Yk
M S 0 0 t0°0 0 DainD vUMDp DINYI00Z Y THRE I d S 0 €0°0 0I°0 SI0 smupadsan 0070, 35 i T3
d S 0 0 1070 0 Doposas vowos vIULSTT W | 11 M S 00 LT°0 SI'0 2070 snpouysiopy snmounuuy 09[4 ¥ T3
d S 0 0 900 0 adoywo vrupst] WHTE | 11 d 4 €070 0 0 0 smispyruioy oong BY
d S 0 0 €10 12°0 smaioinp snaloiny sunorusoyd FHFHTZAF | 11 d S 0 0200 0 soomajoupjout snour) GESH
d S 0 0 100 0 vpsodsonur vuvho vordoundy) GHE Y I d S 0 0 9°0 0 syrunisostu snsu Jopdroy g F
d S 0 0 1070 0 mpuviq snuvpuvd smmuvs i || 11 d S 0 0 0 €10 mopaayps syrued sendiooy F T
d q 0 6670 8¢1 0 voones vod vorg GHE I M q 0 60°0 80°0 0 smout] suvifnu snapyy &
d q 0 100 vl 0 SHDIUBLIO 2110100 snalo?) G T SN[/ d S 0 00 0 0 1o0g DALY GhEL Y E
d S 0 800 910 0 stsusuopony sniwisuo smuvy LLH|2H T d S 0 80°0 0 0 000010 soUY G R
M S 0 0 0 LLO smoput smyruvuoipua( 5 M d S 0 S¥0 0 0 soyoukysFipd svuy Gh ek
M S 0 6070 800 0 DasouLd DIIDION] Ty EEX M S 0 00 0 0 vyoukapouoz vyoulaposed svuy G $iTE
M S 0 210 800 90°0 s1sdooma] vqv vijLVION] GG E d S 0 S¥0 0 0 vourSnuef viiopy ] Gh(E
d S 0 910 860 0 sisuouvuund mosSpoy snyry Gk d S 0 0Z°0 0 0 vwopps vwopn ] Sl T
d S 800 0 0 0 syp.mynd voust opunuyy WEYE I d S 0 80°0 0 0 eiu v SR
d S 00 0 0 0 DIpauLBIUY SISUAD DPTIDTY FZ M S 0 80°0 0 0 suppps stunviog MY
d S 950 0 0 0 Dasau10 vfjeLpUvID) W H TH BY M S 0 80°0 0 0 stsuouts snyoliqoxy i B
d S 0 0 0 700 stsuaiTUD Loutus Sop1oNt T N TG A S 0 80°0 0 0 wnof vasou voply BT
d S 0 0 0 19°0 1s1upqoo sofour saprootd g N HBE Y M S 0 80°0 0 0 850d sipjoonfs smdvglyon ] B[/

ms u .m ms m .m
Bre] ) q Bre] ) N I
v 11 N HE B soroadg W 11 N HE B seroadg
I s HEE pa gy WUE st | BV moy wew REE pa gy WHE Sk
(@) (p-wye pu) S (@) (g-wy. "pur) B &

700¢ ‘urxonz Sueyz jo (UOMIpe PINp  WeISAG [BASLIEY SpIlg BUN), °U} UC PesB( WeISLs NONEOISSE[) ) JoUmuns ul auojodd adde)s-3sa1of o) Ul souoz uoneasos anoj jo uopisoduiod spaq aqy, | 9q8L
(7 c00e’ (M=) (FWNGE R TEI) UMY GERY) WRXTEELWRBL v ABRTUET-WE 1%



	03d1.pdf
	03d2.pdf
	03d3.pdf
	03d4.pdf
	03d5.pdf
	03d6.pdf
	03d7.pdf
	03d8.pdf
	03d9.pdf
	03d10.pdf
	03d11.pdf
	03wb1.pdf

