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Abstract; Remnant trees, which remain as a biological legacy in degraded forest ecosystems after severe disturbances, have
been found to have had many positive ecological effects on the maintenance and recovery of ecosystem structure and
functions. Remnant trees serve to reduce the impacts of human disturbances such as logging and habitat transformation on
elements of biodiversity. This paper presents an overview on the main ecological effects of remnant trees on abiotic and
biotic factors in degraded forest ecosystems based on relevant studies. With regard to abiotic factors, usually, remnant trees
serve to regulate local micro—climate and site conditions and improve soil microbial activities and soil nutrient cycle through
input of litter from leaves, branches, fruits, etc. However, the effects of remnant trees on the preservation of non-biological
environments and improvement of micro-habitat conditions vary significantly in different forest ecosystems. With regard to
impact on biotic factors, first, remnant trees in fields may facilitate natrual regeneration by attracting seed dispersers and
creating favorable site conditions for re-establishment of woody vegetation. Remnant trees serve as seed dispersal foci and

thus as starting points of a spatial pattern process initiating forest regeneration. These forest regeneration foci of remnant
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trees enhance the recruitment of trees and further influence the spatial pattern and structure of forest regeneration of these
ecosystems and consequently increase the complexity of community structure. In addition, remnant trees also provide
favorable microhabitats for the establishment of seedlings of late-successional tree species. Therefore, remnant trees, by the
establishment of focal points of forest regeneration, facilitate a more rapid forest restoration and the conservation of nutrients
in the accumulation of woody plant biomass. Second, remnant trees may have positive effects on the re-establishment of
forest birds and mammals by providing suitable habitats, which have largely been lost in most seriously degraded forest
ecosystems. As measured by increases in animal species richness and diversity, remnant trees appear to add significant
habitat value to degraded forest lands. The degree of influence on animal activities and species diversity by remnant trees
depends on the species, volume and density. Third, remnant trees often retain some of plant species which originally lived
on or under those trees, which also can contribute further to the recovery of forest plant diversity. Especially, the canopies
of remnant trees have remained potential refuges for some forest mosses, epiphytes and lichens, which are also remnants
from the original intact forest ecosystems. Epiphytic plants may often have interactive relationships with the host remnant
trees. Fourth, the deliberate retention of remnant trees can be incorporated in practical forest management, i. e. , the
application of ‘green-tree retention’ in forest harvesting in order to reduce the damages to ecosystem services and functions
caused by extensive tree removal management. While leaving remnant trees may appear to reduce short-term commercial
profits, the application of green-tree retention’ serves to enhance wildlife habitat, biodiversity, and ecosystem function,
including soil protection and nutrient retention and, ultimately, promote the natural regeneration of the forest ecosystem.
Therefore, we suggest that remnant trees play a significant role in providing suitable substrate and starting engine for the
restoration of degraded forests induced by severe disturbances. There are a variety of forest ecosystems under frequent and
different disturbance regimes (logging, fire, hurricane, etc. ) in China. However, remnant trees are only used as a concept
but actually no practical application in forest management, and their ecological effects have still draw little attentions so far
in China. Therefore, a high research priority should be given to ecological effects of remnant trees in various forest

ecosystems in order to provide useful knowledge for guiding degraded forests ecosystem restoration and rehabilitation.

Key Words; remnant trees; degraded forests; ecological effects; disturbances; forest ecosystems; restoration

TR ARESREWE AR, S REIEARRN 2 RE E¥Z RN T, — BRI ASRE
SRS TS HES M REAR 2 A A2 35 IR 1k, (B el 2 b e B R —2e - A g™ RIX T AE S R G
WA RN I A A LR BOHCIRIE BT IR ARG A S R G IS B IR P AR AR A 52 3]
FEFYE AR PRk K SRt MR S5 ) e W DX 53 T il A 35 1) 3 B R AR, 2 e o s FRT AR 18 1 S5 0 v )
— i LG R A A G AEAN R BB 5 oA A R R A BRI 5, Az AR e S8 Y T 9 I B Ak
BT ERAFRIBOAI > BRI R st B PRER O SR R SRR
BMCRART PR BAR T FIBR B R A5 Hoh DL REAR " X R SRIA BB 2, R T e — R T B A
SCRH Tk —Fk I A

KR B AR A S 2ROV 1 DI IR T 1986 4F Guevara 5510736 B8 76 Ay M ARIEA T A0 WF 5T . 76 789 M R 57
BRI AR R, T A BRR B AR A 2RI S| T 2R 528 3 TR AR IR LR fe it T3
AR TEHE G, T —SeRF T BARTE B T A2 258 B TS A B AR B B R 9 1 B4
BRI A ZS2ERON HJ , Bo f B AR 18 A 2SS0 5 R T LA 3 1 G TR R e A, T TR AL
SR T IWESE X BRI 0 M T B AR R S B2 e R4 b AR T AR B AR MR
JE X e A B A AR I e

W R BR AR A S R GURT 32 T PR AR R BE AW IR , LA B A2 A 25 A R AL PR AR5, £ B
ARAEZSBNDEE G T HELZHRE , T AX RS RGEWRE W55 A R0 BBl 2 B AL, BF5E 32 2

http ; //www. ecologica. cn



13 18] 27 A RE TR AARMA S R G IR BRI R SO T S LR i 3891

W S AR B AR S TG AR S R G b & AR AR A W R - 008 FIVE T FISZ e, b, DR B R X R AR AE S &R
G A DI RE MR LA R 5 > AR B T 2 T E S R G RE S B T RS RGN 2R
PEEET AN FESOIR KT b R ER AR AE SR IR Ak S AT GRS R 1 2y, B TR R AR SOUL I a2
B2, BRI T 08 B AR A SR W SEATI A T B B A AN IR G — N 5e 35, DR BR AR A= 23000 AR R ok 2
TN ANTE R . A SCERR T IR B AR 32 B8R T 5 1R AL AR AR AR 28 R 48 vh AR W) AR AR W) A - 19 45 T A
FHFRFZ MR, KO8 B A IS AR RN AR B9 e BB A T T IFIR , B TE IR AT ST R B8 A 1 A5 2800 247 FEAl , 7R
BB S RGN 5 AR AR 2% |
1.1 PREAXSBABAMAEZS R G h AR A W3R 5E K 1R 52 i)

TR B AN B AR S RGP AR W R A 7 WK 52 A 8 BB IR AR AE S RGP R L 5
e AR DR AT E AR TS AR B R BRI TR O AR R R TR AL R AR AR S R
G R AR R CIREE IR K55 ) 70 R L A B K B e 30 1 R G A P A 11 X 3, i B K e 91
(A B8 S B R k202

WE5EE AT T LA O B R FNTCOR B AR A 8 vh AR A W R PR - 22 S O 12 GRS 1 DR BA AR IR AL AR AR AR
BRGE AW FHFER . 41 Rhoades %' 78 )8 RZ /R LLARMOR AR N T8 8 07 h &R 3, B0
BB, BIOR B R B8 1 07 T i JR s IR BE RO RS2 | D BA A 1 Jo] R A PR AR A 2 4
LT AR Z TR RIRMK . Galicia Fl Garca-Oliva"™ 75 8 PG 5F PG HHT MR AR5 BT WG AY 251 M0 vh &
B, WA O B R B Y et T A S Sh W TR A 0 AR HEAE T DR BE A X - e AR LY A T g
AR Py B R3S 7 AR 0E T AR RIEAYFRMEIR . Peck Fl McCune ™' 5 b 1 38 AR XM 73504 14 B AR 1
UAEMR CRBETE) FITCOR B AR BYUCAEAR (B T 0) |, & BRAEAT D B R YR AR AR b 5 3t A A 7 ) 1B ) e S
TER T IO B AR U AE AR P 288U, AR Y b 2 0 9 ) B 1 5 (R PR B B B B TEAH GG &R

B8 AR Rt A= My BRI LA R A B8 S R B BB S i A LS 20 [N, Galicia F1 Garefa-Oliva ™ 7E
S PR VU AR AT T MR AR A GO B AR - S i RN R T PR AR A AT TS, B
2Rl [ AR RN T I B S e AN R AR RO SR i N IR A R S A 2 R
1.2 PREAHBILARMA S R G A Y K 10 5
1.2.1  PREASHBALARARA S R G v A AR ) 2 R 10 5 )

MBS RGEZ BN RE TG, R AL T IR AL AR AR 25 28 G2 i 9 7 AR b Bz B A 2 (s
A HEE AR ) R A MR 5k SRR T X 5 B T A < b T Y R KD T AR RS
R THE th TSR S B YR Z RIS IR SRR IR SR T A S0

(1) PREARPRAR T B A= B & s A AC A

Rosenvald Al Lohmus ' BF58 T —FhRECR AR 7 30— SR OR B8 ™ T 01 B ARG RE 4 0 b 22 BV 9 DR A7 2L
IO, & B LU 5 BE RN A A , (A B8 A PR R R B A A (8 PR AE RO T B 4 [IE, Sillett 1 Goslin'™ & 31
TEANEE RACTERA ( Pseudotsuga menziesii) #R3Z BN BTG, — L AN 50 & R IR BRI R AR W %
DI, BE O B AT, A= Wy s, O H/DN R R O DR B R b B2 b A A1 ) W 2 22 T BBk O P R G
HI R

(2) PREAARLRAT T B A 4 oA ) Z2 4

Hietz-Seifert % X6 B V5 SHIC L MR A5 B RO FEAC T (0 BfEA= AL JOL Z REME R AT T 05T, % SRR
AR R S R SR E AR /N (M) 28 IEA SR S R E AR 2 AR, X
A, T DR B AR ORI DA o 1A 4 B 5 AR i Ao S TR 5 1 P, AT A 75 5 S A 5 sh W A% 1 A
PRI TE (R RO SR B S B TN, 76 5 S8 N T IR 22 2K V8 30 110 AEK ot R MORI 22 565 1T 5 25 M Kosster 264
FEBIFSE 1 SSOMR R AR X B 2B A ) 22 RV RS2, e RAE R A B A6 AR R 05 | 23 B O BRI Al A T
Ak TR AR b B AE AR A B, TR 3 RO BRI (R S A A i) B AR A ) RV R N T

http ; //www. ecologica. cn



3892 A E = 33 %

FGEITAUAEMR 2 EREARY /NS B AR RS R 2 (B AAAE TE AR DCOC 2R | T 7E S 46 AR £ B ATE LAY Y
Eyrh T R o RO BRI, 18 R AR5 B AL A A 2 22 8] AR EL P AT A R 61 % 1 B AEAE W)
EZ R e N

TREARLRAE T 3R B TS IR AR S R GE T A A= 09 260 SR, T30 L S PR B R E R A= A=)
RSN E 2 . Werner ™ 76 JE R 22 /K G 3B 04 L b AR MR b HR 22T B A 28 AR ) e 5 o T
PG Y AR B2 R BUAH LR S TR AR 705 (05 19 3a PIOR B R | 1 B A= R S8 T 308 1
X0 H O B A A L N ORATE 1 BB 20 B A= A SR | (ELER T a8 B T 05 PR pIR A6 3 2 T HAE TR
K T3 50 38 AR B R B AR R A0 585 s RS B2 3 0 SRR DC G AR | T R A= AR i B g 4 48
KA TETE B 708 B AR RO FHARAE

(3) P BA AR bR 14 5 00 5 BT A A= W) Z2 RE PR R RN, P BE AR Ao 5 AR B0y o ) A7 E R L 19 B

Fean, Lohmus 555 W55 T 2 V0 JE W R AR MR AU P B A X B A= A8 9 14 PR AE LN, R BLR AR A7 B8 1
WR N ( Populus tremula ) 1§ I ) 75 8¢ R HB A PP S I 35 150 THEAR (Betula spp. ) B LAY B BERIMARIIS, BR T2
R AR 52 00, 3 B8 A (AR R0 i IR 2 52 100 25 B A 0 R0 9 49 A . HE A, Hedenas Al Hedstrom ™! & BE7E
Tt SR AR RS 1) BRI A7 T — SE B A= b A AT RS R R W05 | RN A R 000, A 1) e AR 2 H o3
Fir e IR 7 R iU T
1.2.2  PREAAXHBACERARA S R GEh 33 s AP i 2461 10 52 0

KT XYY R Z R IR AR T IR S RGP s st 8 R Ae e, B T
BEN B SN PN T RIS T IR A S RGO R R AT Sy — 2 SR A 2
RAEY MBS, —LeUFE IR IR A T SRy 304 5 R B 5 ) SR ORI A SRR L AE e 38 i 1 o
FAEARRE R LR R TR AE S RGN . BT, B2A R L MUEER T AH R TR 79
B A 2524540 . Herrera F1 Garcia' ™ Hﬁiﬁ(?fﬁfﬁﬂ:j[ﬂiﬁ KR 35 7 h A IR R B R MR TR AT
TREAARZS W HLY 22 5, R BLIR B AR N 79 b O AR E 1 U A R 3 8 v WS L AR i o 19 B TR AR AR
RS RISCAT , RS B B R sh W aian BUE SRR DASP DXChl o £ B8R 220 SRS 3 B P BE R B 7 L 22 A8
LT AR AR RIBEA

TREAAR A B AR (RS RV 38 B S5 ) X sh W o S W R ZRE A 4 W3 iU R2 W Stuart-Smith
SFOVRIFE TN R P L R S AR R B R B A IS RO, R NS S R R R R R E 2R T
TR BA ARG BEFIR S A2 MR , AR X Pl O AR | ARARES T 35 AT LA 3 o 428 R AR O B8 AR 11 %85 2 R0 24 ok 52 i B 26
YR FE 6 BE . Zahawi Fll Augspurger 41]7}?%,fEF‘%U”{;’E%ﬁﬁ%%%l—ﬁ%@ﬂﬁﬁﬁ/ﬁzE’JW%*’%%Emﬂ:
TEPR B AR FTIE U 2 i 2l e, — KN Zahawi F1 Augspurger 7EA4 5 sk T 160 Y 52806 30, M 7R
AR BT R 1 URIE 5% 5 AH O/ INROR B , RA H B R S B 8 B R TE 3 A S T S [ K, Sillett
I Goslin'™ & B, 75 JINE K A AL TEASAR A K T IS5 O B A 1 BETET AR /N 5 S 280G s i A B V) 6 &R L (32
PRI NR] | —26 5 S B O P AL T AR R sl TR T — 28 5 3 ) 5 AR I
1.2.3  (REAXHBACARARA 25 Z G0 R AR SRR J=) 14 52 el

PR B A IR AR AR 25 R S8 TP AR A 0 SR S BT B 2 52, — D7 T, O B R AHE T AP IR AN LR 5 T A
AR E AR SR A, o — D7 T, DR BA R B 288 K HL 73 A TR Mo 45 B A BE AR )

(1) ZEWR A R R v (R B AR 1 R ™ 18, O B8 AR I B ) R R O AR BV B 20 I
BARER A T 04 W AR M I 1 R T AR UR BRI AR B OR S TR b0t Zahawi A
Augspurger[m X S AR S BT R ARIR AL J5 I it h g PR B R T 1Y , I S 3 T HKEE Sh )
(s I N G R e I NS el R 1 R 7 S S T N R | S e R e A 5 T S N O )-8 L =
PRI I ] 33X 150 B O BA AR AT SRy B AR o B (b3 B0 W e A5, PT A aR A A B b s O R TR S B
MFAE J) R, 5310, Harvey ™ 76 BHYT A BT B JPoMR v 1) £ B R R0 et 2% B0, A 1 B AR AR EH B XU o i

http ; //www. ecologica. cn



13 18] 27 A RE TR AARMA S R G IR BRI R SO T S LR i 3893

REA LIy ¥ 25 B W 35 T IRk B AR A H Bl KUBR b A AR 4 i 235

(2) PR ARAURSE TR AR S RGP LR T R AAE T MRORERR A= 25 90 3 Ak T T 1 1 AR e
IR ARG - SRR I AT A Ry A £ BT O AR AR AR AR S B AR Y AREES PY . Nadkarni 1
Haber** W5 T H#F 15 BN JG BT U Th i O B AR 282800, R BRAE SRR MR 1 - 48 7 2 2%
8 2K T IR B ARG RN 5 AR MOMRTRE b B - PR 2 B2 (B 5 T 3 25 S R i 3, X U T B IR 2 RS |
Y% B I B R A ARG 38D PR 3 1 e MR VR T i H: rh B TE SR MROR F 7 5 J8 b B2 A

(3) PR B A R R 2 0o HLMR el 78 5 31 B AR A 14 BT A7 #E — 22 520, Huffman 55 WF5T T 38 [ 83 JE 95 35 M
AR ARACR AR DR B ARARTE XT38 4249 ( Populus tremuloides ) A= AR RIS | J B A A% (0 400 e 85 B2 2 2852 DR B R
RIEE )2 565 FE (R SR, RS2 R A3 A0 PR 52 1) 5 O B ARMRORE J2 i B8 2 52 M AR K A [ B AR B7 7 e 2 PR WA
() AF 1 14 4 e 85 BE SR 45, PN 7 A AR RN 8 A1 AR &y v 9 B MRS J22 i B8 1 DR T .35 0 , T £ BE AR ARG 22
WS 9 AL E N T B E R

(4) P B A A i 2 R O 2% 8 BECHT P A BRI 2 1 OB IRAIREE ) | I ELOR B R MR A 4% D T 52 i)
RAEA S RGP A REE A P 7 TSR A (T 37 T e g MR Pastur 2517 7E PR AE 2 4 1%
1B 111 BB ( Nothofagus pumilio ) kiR I T PR AT ZOR AR B AR (REF /B 20) |, DRI B R B
PAREE X HORT 20, R RAE SR AT DR B AMOE T, SR Al AR % 2 e BE A K 35 2 HE 5 I
BRI 562 5 1) RV 488 14 S 5 7 7 53 B85 =X O B ARMRIREE T, S 4 18I A4 B £ B AR BT D R 33 o
HPZE
1.2.4  PREASHBALARARA 25 5 G025 A1 4514 1 52

— 5T, PR ARVE R IR A A S R G DA Boh O S RIS R BRI G 5, 645 TR 2 B R 2R
eI EAE R C R . RHRAE R A BRI, B T 85 BRI B R S3Ai Fas ) o7 8 23 AR A T
(P22 [R50 A P2 A R S R ) T8 T IR AL AR S R G s TR 5 # sh 8120 %0 e, 76
A5 T i S AL TEAA R KB BT AR IR A PR P, Keeton 1 Franklin' 2 % B 28 22 5 A5 B A GE | A6 AL 4017
P18 85 B2 AR 5 TR DR BR ARAEAE AR A3 TS R 1 P RS o 0 i 194 T PR Sl e PR R Ao, S 13 B K R 5 A F
) S AR TR P Pt A e O B8 A PT LA AR TOURRG B P Rf Ao (g A, PR 1 R T I AR A AR [ D A TOURR B % 114 1
IERR . RO, AR YN s 22 e 74 R 350 SR MR AR I T I B R ZE MR Carriere 2517 2 07 35 01 B R 5 01 ¥4
AFE S AR SRR DU A [F] , AH LR B ARAR Y P BT 1 ST AR TE ) R RRAR 5 b BT o e A1 BE X
SR, TETCOR B8 ACEE 55 AR A3 HEROAAE W g M A 22 2 BT o LU A9 =2 B OAB w Ra3 A sE, TEFR )1 7
S LB AT P AR B SRR T T B A AR YR A b | 280 S T AR R AR b e ) 4 B8 AR G A2 i e v o B
B A B8 25 18] 53 A s Jmy AT 355200 X 3 B DR B AR TEAS [] B 2 XA [ R/ NI S B A 7 A T AR B B T 5 |
SRR R  RARGAR B ARTEAR 5 01O AR R TV A2 1 S R A A A [ I 0 24 1 S L 35 41
HERY BRI AE £

53— M PR R TR I A 25 R G AR KOV R A5 A0 ) B2 20 k20 L, 7 25 R XN 76 7
My = AR AR ER 7 ORARAETERA IR SS FTTE B R AR AR R | Zenner ™ & B4R BR AC 2 3 X6 ToE 9 10 2540 A2 0 P TR
A AR TR AT 520 - B TR A 155 A8 S 1) 254 52 A MEFR RIS O R 28 2 5 SRR O, D I O R AT
T YRR T B AR S 2 5 T TR B AR S 1) 540 52 = PR A8 05 O B R TE ARG, U B DR BA R B 17 ik
HEMOKEZEM R 2 24t 76 H AR ER , H AR WIAZ ( Cryptomeria japonica ) MCRAK S5 FIAE 18—19a Y H AR HIFZ A
MR SRR AR T4 HASMIRZ 1 i A A B R B K G2 3 Ry T R R L s A K I R R
1.3 PREARBUNAE BRI ARARA S R G 28 vh v g 1]

FHEE B AR TH0RTR A IR , A 40 (JEH 2 R IR B B T By A= 435t 7 2 46 v o i S IR HL AR
T N 3R BT U AR A 8 R G B R AL S5 R BE 2 RE e TR ), Fe i R P,
RN B S R G AR B e K et il () — R A T2 SR 42 T BRI T B IR A

http ; //www. ecologica. cn



3894 A E = 33 %

YIZREMERER  TRIRT R T RAR G AR S RS R TIRe I FrsiB 1k, SR =0, B — et B
P S BRI, Bl AT N AR AR A S R G IR S5 DB Bl A T ARG s Rk 5K
KBRS P e — R R PR AR B o 2, Ry SR AR B A BE Sk Je B A
HEE T ARSI R TR A TR TR TR RN ) B SRARBS R B ARG ERT A TR R S L AR
2375 ) B e IOt 228 5 A i R A A R B, B T SR AR P BB R AR T ST A TR A AR R A A T 22 A
A BIRFE A M S X fh o =X, el T — @ TR R (BT 340 T3 2 i A 88 2s (B A o)
WS AW 2Rt AR ARG IIEESE) ), TSR R O aUnT DL R AR MR S R G A M I 2 R BT
IR FEM A B R G B | X2 8 ) g 2 2 E A

RIEFRMA S RGP A7 B R R IO BA AR, T I8 35 52 M R A MO R 199 A2 K i MR G231 B R i, X A5 AR
BRI E OB LR A 28 R GEWK AN P A R ) A, e, 76 2 V0 JE 1., Rosenvald 45 fF 58 R Ak
SRR 5 B AT T B4 T3 I8 2 ()BT A 2 B, o T B R B, 8 T RS s A R I A R 2 8, 5
A, 32 FE AR XN B AETERAARZE DT T« S O B8 7 O =X B SRARUS , P B R BA R 35 T RRUBR R, i A R A 1) 3
T A AR AR B /NS SR, X ks T U0 3 AR ) IX] s 3 R 1L kAR T AR AR | Zenner
LT ) AR B TP SR 2SR 4E IS, B, A B8 AR 38 B RN R JE R (18 3 R R B koG D
PR PR AR BE R, T J2 WA 1 285 8 R 5 T R /)N 5 o SR AR £ BA R 2 R TR 8 J R AR () A A i T SR g
AB A G AR RS B2
2 RE5RE

JUEH MR EBRMA S R E R ZFHRZ | L gk B 0 38/ 5 830 K TR (FRR) B9 R
B LHERIME A SR A s B 4 ol R T ) 02 2 B AR B B TR R B 30 AR AR B OR G
BEe Hoh i —Fh B SR UK B 7, AR RN b AR B R B AR 2SR EDIE T AR 25 EA2 Y B UL AE X R A
DICIZVE T S AR BAE SRR (TER LA B AR HEFI 110 55 28) R AE Hast 7™ (FER R Ak 5o b S Lt
Jo R A BE AR RN ZRARBEER ) B4 G HAR I, 45 B AR 9 A S UNATY B T A AR AR 25 R SR Th RE , i 7
YA AT A T 5 B R AR S R G rp XFP A ThREAS LA e, — 7 i, FEIR L R A B R g
PREA AR B AE S AON AT A Y T AR AR S R G R T A B B, AR TR 5 W, B SRR S RS S5 A1l
REZWTIK PR ARG 25 T BV E A P9 B0h O RMIR G R A S RETIReER . B —Jm, AR
YER“ He st = 1 A O RA A B T A BE e 0 R 4% R R B TR 454~ A SN v e 5
JEAE AR HAL A S RGeS, A5 B,

TERETE N b AR SO AE 5 R G450 S I RE R £A B R 1A B A 1 A 22808, A o) A5 B8 AR % A 1A 1
FAEY A F (MHEAY SiTEsh s 20 B S H450) 4 D2 m it tr 7R, SChs b, SRR
F149 4% o A2 22000 0 ) A F I R RSO ) | T A D A PISE B 5 8 TS U e bk IR B AR R T
BB B AR A= P ) 2R R AR AR AR, PR BRORTE Sl S RN B2 SR AW B.37 e fn 2 W Y Tml Bk, S5 2R S 28
TG SR I T Fh AL HE 0 L3R DL S T Rl M A5, AT S A A I S A S 40 TR R4, 256
KA, AR RS RGN R M 2 SR 8h v W o B A S R A 45 M AN T RE = AR TR
TEEIREIE 2 TR R R A ) 2 B R A S R G I BE T A £ 0 T A A SRR, BT LB AT R A R
G 7 W 3 VAt 2= 4115 15 [ 1 0 NI {171 B /N AN 3 B N i = = R 2 G ey
S, HE UM B R P RAT A AR S R G s AL ZREED e ok TRk AE B R G P I AE ML HE S | i 205
B AE SN IR AZ BT TG . HAT, X TR B AR A RN 58 245 b T HEVE s AR S R GRS, e
SRS b B B A Rl e A R R b 5 00 25 UL A% o B (FP T D) ARSE MM R IR A
R PR B ARXT IR AE S R G A B FHLER (520, 75 2 R A R R G R B AR A RO 1) 3 A8k 5 H Tl
RE RS B2, vl A FH A2 P ZRAR G400 46 3 2 B30 -5 Y A AR 0 BRI 2 B 0 A7 3 HE A

BREMBMESRGERB R EE , BRI Z AT KR IR RS A SR T4 X2 4

http ; //www. ecologica. cn



13 4] 2y A RE TR RARMAES RGO BRI AE SR W LRk 3895

I EAE, SR, PR XA 2 T ARMCR ARG B> LR A AR v RS B ST A I AL
PRI G T B *iluxﬁlf”E’J?l‘ﬁﬂéﬁﬁﬁt%ﬂ;&ﬁf”ﬁﬁ%‘[ﬁHﬁiﬁa"‘o P, TRATT R IR B ARTEIR AR AE S R G K
HAEZSHOTE W I AW 2RI SRS R GRS D REAEfr A A R G 2 B 4 BAT (5 4 78 3, m o e itk
Fe R LA AE S R G IR 5 A SR R AR IR A BOR T-BL

References:

[ 1] Tummer M G, Barker W L, Peterson C J, Peet R K. Factors influencing succession; Lessons from large, infrequent natural disturbances.
Ecosystems, 1998, 1(6); 511-523.

[ 2] Franklin J F, Lindenmayer D, MacMahon J A, McKee A, Magnuson J, Perry D A, Waide R, Foster D. Threads of continuity. Conservation in
Practice, 2000, 1(1) . 8-17.

[ 3] Manning A D, Fischer J, Lindenmayer D B. Scattered trees are keystone structures-implications for conservation. Biological Conservation, 2006,
132(3): 311-321.

[ 4] Tohl, Gillespie M, Lamb D. The role of isolated trees in facilitating tree seedling recruitment at a degraded sub-tropical rainforest site. Restoration
Ecology, 1999, 7(3) : 288-297.

[ 5] Harvey C A, Villanueva C, Esquivel H, Gémez R, Ibrahim M, Lopez M, Martinez J, Muiioz D, Restrepo C, Saénz J C, Villacis J, Sinclair F L.
Conservation value of dispersed tree cover threatened by pasture management. Forest Ecology and Management, 2011, 261(10) ; 1664-1674.

[ 6] Rhoades C C, Eckert G E, Coleman D C. Effect of pasture trees on soil nitrogen and organic matter: Implications for tropical montane forest
restoration. Restoration Ecology, 1998, 6(3) : 262-270.

[ 7] Cunningham R B, Lindenmayer D B, Mason C, Michael D, MacGregor C, Montague-Drake R, Fischer J. The combined effects of remnant
vegetation and tree planting on farmland birds. Conservation Biology, 2008, 22(3) : 742-752.

[ 8] Mazurek M J, Zielinski W J. Individual legacy trees influence vertebrate wildlife diversity in commercial forests. Forest Ecology and Management,
2004, 193(3) : 321-334.

[ 9] Elmqvist T, Wall M, Berggren A L, Blix L, Fritioff A, Rinman U. Tropical forest reorganization after cyclone and fire disturbance in samoa:
Remnant trees as biological legacies. Conservation Ecology, 2002, 5(2): 10-10.

[10] Guevara S, Purata S E, van der Maarel E. The role of remnant forest trees in tropical secondary succession. Vegetatio, 1986, 66(2) : 77-84.

[11] Li X H. Ecological significance of bird perches on the restoration of forest vegetation. Acta Ecologica Sinica, 2009, 29(8) : 4448-4454.

[12] Shij Y. Discussion and practice of ecologically harvesting in China. Scientia Silvae Sincae, 1998, 34(2) ; 90-98.

[13] Jiang Z H, Jin G Z. Effects of selection cutting on diameter growth and vertical growth among major tree species in the mixed broadleaved-korean
pine forest. Acta Ecologica Sinica, 2010, 30(21) ; 5843-5852.

[14] Budowski G. The distinction between old secondary and climax species in tropical central american lowlands. Tropical Ecology, 1970, 11(1):
44-48.

[15] Hall J B, Swaine M D. Distribution and ecology of vascular plants in a tropical rain forest: Forest vegetation in ghana. Hague: Junk, 1981 383.

[16] Guevara S, Meave J, Moreno-Casasola P, Laborde J. Floristic composition and structure of vegetation under isolated trees in neotropical pastures.
Journal of Vegetation Science, 1992, 3(5) : 655-655.

[17] Wunderle ] M Jr. The role of animal seed dispersal in accelerating native forest regeneration on degraded tropical lands. Forest Ecology and
Management, 1997, 99(1/2) . 223-235.

[18] Peck J E, McCune B. Remnant trees and canopy lichen communities in western oregon: A retrospective approach. Ecological Applications, 1997,
7(4). 1181-1187.

[19] Hietz-Seifert U, Hietz P, Guevara S. Epiphyte vegetation and diversity on remnant trees after forest clearance in southern veracruz, mexico.
Biological Conservation, 1996, 75(2); 103-111.

[20] Herrera J M, Garcia D. The role of remnant trees in seed dispersal through the matrix: Being alone is not always so sad. Biological Conservation,
2009, 142(1): 149-158.

[21] Keeton W S, Franklin J F. Do remnant old-growth trees accelerate rates of succession in mature douglas-fir forest? Ecological Monographs, 2005,
75(1) . 103-118.

[22] Franklin J F, Spies T A, Pelt R V, Carey A B, Thornburgh D A, Berg D R, Lindenmayer D B, Harmon M E, Keeton W S, Shaw D C, Bible K,
Chen J. Disturbances and structural development of natural forest ecosystems with silvicultural implications, using douglas-fir forests as an example.
Forest Ecology and Management, 2002, 155(1/3) : 399-423.

[23] Zenner E K. Do residual trees increase structural complexity in pacific northwest coniferous forests? Ecological Applications, 2000, 10(3) .

http ; //www. ecologica. cn



3896 A E = 334

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]
[39]

[40]

[41]

[42]

[43]

[44]

[45]

[46]

[47]

[48]

800-810.

Harvey C A. Colonization of agricultural windbreaks by forest trees: Effects of connectivity and remnant trees. Ecological Applications, 2000, 10
(6):1762-1773.

Keeton W S, Franklin J F. Fire-related landform associations of remnant old-growth trees in the southern Washington cascade range. Canadian
Journal of Forest Research, 2004, 34(11) . 2371-2381.

Nadkarni N M, Haber W A. Canopy seed banks as time capsules of biodiversity in pasture-remnant tree crowns. Conservation Biology, 2009, 23
(5): 1117-1126.

Pastur G J] M, Cellini J] M, Lencinas M V, Barrera M, Peri P L. Environmental variables influencing regeneration of Nothofagus pumilio in a
system with combined aggregated and dispersed retention. Forest Ecology and Management, 2011, 261(1) ; 178-186.

Fenton N J, Frego K A. Bryophyte (moss and liverwort) conservation under remnant canopy in managed forests. Biological Conservation, 2005,
122(3) : 417-430.

Galicia L, Garca-Oliva F. Litter quality of two remnant tree species affects soil microbial activity in tropical seasonal pastures in western mexico.
Arid Land Research and Management, 2011, 25(1) : 75-86.

Galicia L, Garcia-Oliva F. Remnant tree effects on soil microbial carbon and nitrogen in tropical seasonal pasture in western mexico. European
Journal of Soil Biology, 2008, 44(3) : 290-297.

Chan-Mcleod A C A, Moy A. Evaluating residual tree patches as stepping stones and short-term refugia for red-legged frogs. The Journal of Wildlife
Management, 2007, 71(6) : 1836-1844.

Rosenvald R, Lohmus A. For what, when, and where is green-tree retention better than clear-cutting? A review of the biodiversity aspects. Forest
Ecology and Management, 2008, 255(1) ; 1-15.

Sillett S C, Goslin M N. Distribution of epiphytic macrolichens in relation to remnant trees in a multiple-age douglas-fir forest. Canadian Journal of
Forest Research, 1999, 29(8) . 1204-1215.

Koster N, Nieder J, Barthlott W. Effect of host tree traits on epiphyte diversity in natural and anthropogenic habitats in ecuador. Biotropica, 2011,
43(6) : 685-694.

Werner F A. Reduced growth and survival of vascular epiphytes on isolated remnant trees in a recent tropical montane forest clear-cut. Basic and
Applied Ecology, 2011, 12(2) . 172-181.

Lohmus P, Rosenvald R, Lohmus A. Effectiveness of solitary retention trees for conserving epiphytes: Differential short-term responses of
bryophytes and lichens. Canadian Journal of Forest Research, 2006, 36(5) : 1319-1330.

Heden&s H, Hedstrém P. Conservation of epiphytic lichens: Significance of remnant aspen ( populus tremula) trees in clear-cuts. Biological
Conservation, 2007, 135(3) . 388-395.

Hunter J E, Bond M L. Residual trees: Wildlife associations and recommendations. Wildlife Society Bulletin, 2001, 29(3) : 995-999.

Holl K D. Do bird perching structures elevate seed rain and seedling establishment in abandoned tropical pasture?. Restoration Ecology, 1998, 6
(3):253-261.

Stuart-Smith A K, Hayes J P, Schieck J. The influence of wildfire, logging and residual tree density on bird communities in the northern rocky
mountains. Forest Ecology and Management, 2006, 231(1/3) . 1-17.

Zahawi R A, Augspurger C K. Tropical forest restoration: Tree islands as recruitment foci in degraded lands of honduras. Ecological Applications,
2006, 16(2) ; 464-478.

Carriere S M, André M, Letourmy P, Isabelle O, Doyle B M. Seed rain beneath remnant trees in a slash-and-burn agricultural system in southern
cameroon. Journal of Tropical Ecology, 2002, 18(3) : 353-374.

Larson A J, Franklin J F. Patterns of conifer tree regeneration following an autumn wildfire event in the western oregon cascade range, USA. Forest
Ecology and Management, 2005, 218(1) : 25-36.

Huffman R D, Fajvan M A, Wood P B. Effects of residual overstory on aspen development in minnesota. Canadian Journal of Forest Research,
1999, 29(2) ; 284-289.

Palik B, Mitchell R J, Pecot S, Battaglia M, Pu M. Spatial distribution of overstory retention influences resources and growth of longleaf pine
seedlings. Ecological Applications, 2003, 13(3) : 674-686.

Finegan B. Pattern and process in neotropical secondary rain forests: The first 100 years of succession. Trends in Ecology and Evolution, 1996, 11
(3): 119-124.

Carriere S M, André M, Letourmy P. Effects of remnant trees in fallows on diversity and structure of forest regrowth in a slash-and-burn agricultural
system in southern cameroon. Journal of Tropical Ecology, 2002, 18(3) . 375-396.

Miao N. Spatial Pattern Analysis in A Natural Secondary Betula-Abies Forest at Sub-Alpine Area of Western Sichuan, China [ D]. Beijing: Chinese

http ; //www. ecologica. cn



13 18] 27 A RE TR AARMA S R G IR BRI R SO T S LR i 3897

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

[58]

Academy of Forestry, 2009.

Yamashita K, Mizoue N, lio S, Inoue A, Kaga H. Effects of residual trees on tree height of 18- and 19-year-old Cryptomeria Japonica planted in
group selection openings. Journal of Forest Research, 2006, 11(4) . 227-234.

Rosenvald R, Lohmus A, Kiviste A. Preadaptation and spatial effects on retention-tree survival in cut areas in estonia. Canadian Journal of Forest
Research, 2008, 38(10) : 2616-2625.

Acker S A, Zenner E K, Emmingham W H. Structure and yield of two-aged stands on the willamette national forest, oregon: Implications for green
tree retention. Canadian Journal of Forest Research, 1998, 28(5) . 749-758.

Zenner E K, Acker S A, Emmingham W H. Growth reduction in harvest-age, coniferous forests with residual trees in the western central cascade
range of oregon. Forest Ecology and Management, 1998, 102(1) . 75-88.

Sun Z Y, Ren H. Ecological memory and its potential applications in ecology: A review. Chinese Journal of Applied Ecology, 2011, 22(3) .
549-555.

Garcia D, Martinez D, Herrera ] M, Morales ] M. Functional heterogeneity in a plant-frugivore assemblage enhances seed dispersal resilience to
habitat loss. Ecography, 2012, 35. 1-12.

Méndez M, Garcia D, Maestre F' T, Escudero A. More ecology is needed to restore mediterranean ecosystems; A reply to valladares and gianoli.
Restoration Ecology, 2008, 16(2) : 210-216.

Babweteera F, Brown N. Can remnant frugivore species effectively disperse tree seeds in secondary tropical rain forests?. Biodiversity and
Conservation, 2009, 18(6) : 1611-1627.

Millar M A, Byrne M, Nuberg I K, Sedgley M. High levels of genetic contamination in remnant populations of Acacia saligna from a genetically
divergent planted stand. Restoration Ecology, 2012, 20(2) : 260-267.

Fuchs E, Hamrick J. Mating system and pollen flow between remnant populations of the endangered tropical tree, Guaiacum sanctum

(zygophyllaceae ). Conservation Genetics, 2011, 12(1) : 175-185.

S 3k

(1]
[12]
[13]
[48]
[53]

. S ARLE R MR E A T . RS, 2009, 29(8) : 4448-4454.

SR E. REEASHERASL IR 5EE. MLEE, 1998, 34(2) : 90-98.

ViR, aaik. BEOOH R LIRS AR [ S 0w A KA. AR A2, 2010, 30(21) ; 5843-5852.
By TG e L LA IR VL AZ RAR R AE R 28 A% JRATF ST [ D], dbmt. s EAL BB EE, 2009.
IhrbeE, AT, AR R R A A TN . R A &S24, 2011, 22(3) ¢ 549-555.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.33,No. 13 Jul. ,2013( Semimonthly )
CONTENTS

Frontiers and Comprehensive Review
A review of ecological effects of remnant trees in degraded forest ecosystems after severe disturbances — «coeeeeeeeeeerieeiieiiiii..
.......................................................................................... MIAO Ning, LIU Shirong, SHI Zuomin, et al (3889)
Mechanism and application of bioremediation to heavy metal polluted soil using arbuscular mycorrhizal fungi «--«--oeeeeemeeeeeeneannnns
........................................................................... LUO Qiaoyu, WANG Xiaojuan, LIN Shuangshuang, et al (3898)
Autecology & Fundamentals
Changes of allometric relationships among leaf traits in different ontogenetic stages of Acer mono from different types of
forests in Donglingshan of Beijing ««+«++++++serreemrremeeeniinniiii YAO Jing, LI Ying, WEI Liping,et al (3907)
The combined effects of increasing CO, concentrations and different temperatures on the growth and chlorophyll fluorescence in
Porphyra haitanensis ( Bangiales, Rhodophyta) ««e«eeeeevereeeeieeeieiininns LIU Lu, DING Liuli, CHEN Weizhou, et al (3916)
Research on biomass expansion factor of chinese fir forest in Zhejiang Province based on LULUCF greenhouse gas Inventory — -«-------
.......................................................................................... ZHU Tangjun,SHEN Chuchu,JI Biyong, et al (3925)
Influence of soil gradual drought stress on Acorus calamus growth and photosynthetic fluorescence characteristics — =+eeeeeeeereeeeeeennes
.......................................................................................... WANG Wenlin, WAN Yinjing, LIU Bo, et al (3933)
Isolation , identification , real-time PCR investigation of an endophytic phosphate-solubilizing bacteria from Caragana korshinskii
KOOI, TOOLS  #eeeeerenennenensenenensneneesmneneaneneseenrneaeneserensanenenes ZHANG Lizhen, FENG Lili, MENG Qiuxia, et al (3941)
Plant’s and soil organism’s diversity across a range of Eucalyptus grandis plantation ages — «+eesesereserereratiriiiii..
................................................................................. ZHANG Danju, ZHANG Jian, YANG Wangin, et al (3947)

Effects of diet and starvation on growth and survival of Scapharca broughtonii larvae — «+e+srererenreeeemiiiiiii

.............................................................................. WANG Qingzhi, ZHANG Ming, FU Chengdong, et al (3963)
Multidrug-resistant bacteria in livestock feces «+exoeereereereeeeiiniiii. QI Shiyue, REN Siwei, LI Xueling, et al (3970)
Physiological regulation related to the decline of Alexandrium catenella «-+---+---- MA Jinhua, MENG Xi, ZHANG Shu, et al (3978)
Numerical simulation of water quality based on environmental fluid dynamics code for grass-algae lake in Inner Mongolia ««-«-+e-eveeee-

............................................................................................. LI Xing, SHI Hongsen,ZHANG Shuli, et al (3987)
Population, Community and Ecosystem
Influence of enclosure on Glyeyrrhiza uralensis community and distribution pattern in arid and semi-arid areas — -«-eoeeeeeeeeeeeeeeeene.
................................................................................................ LI Xuebin, CHEN Lin, LI Guoqi, et al (3995)
The interannual variation of net primary productivity of three coniferous forests in Liupan Mountains of Ningxia and its responses
10 CLIMALC FACLOTS +++vveverrrrenrrnenenrmnenmurenenerinerrenererneennenenes WANG Yunni, XIONG Wei, WANG Yanhui, et al (4002)
Soil water use and balance characteristics in mature forest land profile of Caragana korshinskii in Semiarid Loess Area ««++eveeerereees
................................................................................. MO Baoru, CAI Guojun, YANG Lei, LU Juan,et al (4011)

Effect of simulated acid deposition on chemistry of surface runoff in monsoon evergreen broad-leaved forest in Dinghushan =~ ------------

................................................................................. QIU Qingyan, CHEN Xiaomei, LIANG Guohua, et al (4021)
A space optimization model of water resource conservation forest in Dongting Lake based on improved PSSO ++eeeveeeeeeeiiiiiinns
.......................................................................................... LI Jianjun, ZHANG Huiru, LIU Shuai, et al (4031)
Allelopathic effects of aqueous extract of exotic plant Rhus typhina L. on soil micro-ecosystem — «-eeeeserereereeeriiiiiiii...
............................................................................................. HOU Yuping, LIU Lin, WANG Xin, et al (4041)
The impact of natural succession process on waterbird community in a abandoned fishpond at Chongming Dongtan, China ~ +«+-+eee-e-

.................................................................................... YANG Xiaoting, NIU Junying, LUO Zukui, et al (4050)
Mercury contents in fish and its biomagnification in the food web in Three Gorges Reservoir after 175m impoundment =~ -----veeeeeeeeeens

................................................................................. YU Yang, WANG Yuchun, ZHOU Huaidong, et al (4059)



4214 JAE = 33 %

Microsatellite analysis on genetic diversity of common carp, Cyprinus carpio,populations in Yuan River «eececeeeeeeeeeeiiiaiiiii..
........................................................................... YUE Xingjian, ZOU Yuanchao, WANG Yongming, et al (4068)
Landscape, Regional and Global Ecology
Research on spatio-temporal change of temperature in the Northwest Arid Area ++---+--- HUANG Rui, XU Ligang, LIU Junmin (4078)
Simulation of soil respiration in forests at the catchment scale in the eastern part of northeast China — +«-esvreeerreerieeiieeiii...
.................................................................................................................. GUO Lijuan, GUO Qingxi (4090)
The early effects of nitrogen addition on CH, uptake in an alpine meadow soil on the Eastern Qinghai-Tibetan Plateau «----+-e-eveeeeeet
.............................................................................. ZHANG Peilei, FANG Huajun, CHENG Shulan, et al (4101)
Analysis of water ecological footprint in guangxi based on ecosystem services —«---eeeeereeeeeeeens ZHANG Yi, ZHANG Heping (4111)
The integrated recognition of the source area of the urban ecological security pattern in Shenzhen — «ceeveeeereeiieiiiiiiii,
....................................................................................... WU Jiansheng, ZHANG Liqing, PENG Jianet al (4125)
Carbon sources and storage sinks in scenic tourist areas: a Mount Lushan case study «oceceeeereeeeiiiii
................................................................................. ZHOU Nianxing, HUANG Zhenfang, LIANG Yanyan (4134)
Impacts of climate change on dominant pasture growing season in Central Inner Mongolia — «+ereeerererrereiiiiiiiiii.,
................................................................................................ LI Xiazi, HAN Guodong, GUO Chunyan (4146)
Phenological Characteristics of Typical Herbaceous Plants( Lris lacteal) and Its Response to Climate Change in Mingin Desert ««-«-+---
.......................................................................................... HAN Fugui, XU Xianying, WANG Lide, et al (4156)
Biomass and distribution pattern of carbon storage in Eomecon chionantha Hance ««««««+«««sssesssssssommmiiiiiiniiiiii s
....................................................................................... TIAN Dalun, YAN Wende, LIANG Xiaocui, et al (4165)
Temporal dynamics and influencing factors of fine roots in five Chinese temperate forest ecosystems — «ereeeereeseeeeenini...
.................................................................................... LI Xiangfei, WANG Chuankuan, QUAN Xiankui (4172)
Resource and Industrial Ecology
Effects of AMF on soil improvement and maize growth in mining area under drought stress «-seeseeesseremienaiiiii
.......................................................................................... LI Shaopeng, BI Yinli, CHEN Peizhen, et al (4181)
Urban, Rural and Social Ecology
Health function evaluation and exploring its mechanisms in the Shanghai Green Belt, China «-eceeeeeereeeeiieiiiiii,
...................................................................................................... ZHANG Kaixuan, ZHANG Jianhua (4189)
Research Notes
Time lag effects of rainfall inside a Platycladus Orientalis plantation forest in the Beijing Mountain Area, China — «+eeeeeeeeeeeeeeeeeenee.
...................................................................................................... SHI Yu, YU Xinxiao,ZHANG Jiayin (4199)
Long-term effects of harvest residue management on soil total carbon and nitrogen concentrations of a replanted Chinese fir

Plantation  «++eeeeeeernrerer e HU Zhenhong, HE Zongming, FAN Shaohui, et al (4205)



(ERFER)2013 £EITBE

CERZFER) RH HERBAB AR DS R, D EA RS hERHEBAE SR 0 F IR
RN A AR ] Q1R 1981 47, Hiif AR A 2# U ATV B MR IR QT MR LR . R EAEST L, AR
GG [ 7R REE R LS ) RAE S R TAE R IR R A A2 WAL, A S 2 i B i R T 17
PR HEAE S 2R SEIR AR R, S 3R I 15 35 R i i AR 28 2 B A A IR IR 55 A [ R 2R i R Rl R SR A 55

(HEAS A T2 B A 25 2 A% 0 S 2R 10 B B LA R A0 S I 5 1 SR GR BB R AR L R X
T RE S WA AR 2 2 R R 7 1) W PG 75 253 M SO DR (AT 40 5 A A 3R Wk TR AR A48 37 BT F
AR BHIFh S RIS BN 4%

CEERZARY) 2 A ), K 16 FFA 300 BT, BN E M 90 Jo/ M, 24 i 2160 TT.,

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

FrfEFIS . ISSN 1000-0933  CN 11-2031/Q

A5 MM SRy B T ST I, Pl B S A R R W S, Wl T KRN TAE S BMIF AT | S5 e | 1B 43
THAFITT

WL, 100085 JLRURFEXAGE R 185 B 3F: (010)62941099 ; 62843362

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

FPRERIER 2B WEHEME LM HITHE XIKE B ¥

4 & % Ik ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO)

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

{334 BI13M (201347 H) Vol. 33 No. 13 (July, 2013)
% L= <§£Z§%Tﬁ>éﬁiﬁﬁﬁ Edited by Editorial board of
Hhk b E XA 18 5 ACTA ECOLOGICA SINICA
Hﬂgﬁéﬁﬁ% :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 .
shengtaixuebao@ rcees. ac. cn

2B SR (IE/N S
F & hERE AR Editor-in-chief WANG Rusong
Jr o Hh[E AR A L Supervised by China Association for Science and Technology
FP R B 2 S ERE AR ST A0 Sponsored by Ecological Society of China
Motk . b 50 E R A K 18 & Research Center for Eco-environmental Sciences, CAS
HIF L 4w i . 100085 Add 18, Shuangqing Street, Haidian , Beijing 100085, China
H R 4 4§ 2 X it Published by Science Press
Hihk . b A IR LT 16 5 Add:16 Donghuangchenggen North Street,
MR B Zm it . 100717 Beijing 100717, China
En Rl e ACARER T Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & B i Beijing 100083 , China
Hitik . AR FEIAR AL 16 5 Distributed by Science Press
HRE 25 : 100717 Add:16 Donghuangchenggen North
HLif : (010) 64034563 Street, Beijing 100717 , China

E-mail ; journal @ cspg. net

iT Wy 44 HBE Tel: (010)64034563

— -mail -} al@ cs
ESNEAT i P45 5 5 A E-mail: joumal® cspg. net
Hodilk . b 5T 399 r:—%vﬁ Domestic All Local Post Offices in China
AL A
H}Bﬂgﬁﬁ% .100044 Foreign China International Book Trading
r_ %%E 2 Ry = Corporation
v gE OO LR 8013 Add:P. 0. Box 399 Beijing 100044 , China

ISSN 1000-0933

CN 11.2031/Q ERIMAFEZIT EAN#BEZRS 82-7 E LTS M670 EM 90.00 T



	1.pdf
	fm.pdf
	中文ml.pdf

	stxb201205140711.pdf
	3.pdf
	英文ml.pdf
	13fd.pdf




