% 25 B 7 W 2 A = Tk Vol. 25,No. 7

2005 4£ 7 H ACTA ECOLOGICA SINICA Jul. , 2005

SRUEBBRHUNEREANRED S HER RN

2] RAVILAEER L, P!
Q. NSRRI —REXASHAERETRESLEE,ERK 400715;
2. IO ImM KEE YT EET, LAk YE 0410000

# 2 . % A Simpson,Shannon-Wiener fl Hill S BB UAZRSZICE A AL EE LT THYBERE . HIER
WA EUARETBZEIRAN S EREZEV FBTFSAY KDY ZREEER RS FEN AR, AR ES
R RAARHE; E AN AR D EHEARER/NBEDERN . MERREBROB/D, R ATa . K& XKW AT,
G FIHRN ARH HKE RN Vo HKE TN APAR(EF) B ER KBS . SRRA/DNIBEAZBNL, PAB RKBER B & A&
NOBREBBR(AERA ISm) BARERERAANHEERR AEAN 25m); EEZRAM KM EREEZHRAIEREEGES
(EHERBAEE . THEI KB LTEANASEN I RARAFHENREH,

KR FEEHAR; BB g /N A S ESE; ook IF

X MRS :1000-0933(2005)07-1642-07 REHHS Q145 XWMERINAS A

Habitat fragmentation impacts on biodiversity of evergreen broad-leaved forest

in Jinyun Mountain
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Abstract ; Fragmented forest ecosystems change through time as a result of their isolation as well as other human and natural
disturbances. Edge effects are differences in biotic or abiotic factors that exist along the borders of a habitat fragment relative
to the interior environment.

This study was designed to analyze how species diversity changes in different areas of fragmentation forests using the
Simpson, Shannon-Wiener and Hill diversity indices; determine how key microclimatic variables change with increasing
distance from the forest edge; and correlate changes in abiotic factors with changes in vegetation to determine which, if any,
microclimatic and soil fertility variables are related to changes in plant distribution using stepwise multilinear regression
analyses techniques. This study was conducted during April to October, 2003 in Jinyun mountain of Chongqing in China. In
each fragment, two 160m transects were established perpendicular to the forest edge. Measurements of vegetation and
environmental variables were collected at 0 (edge), 5, 10, 15, 20, 25, 30, 35, 40, 45 and 50m (interior forest), as well as 5,
10, 15, 20m (open forest)along each transect for a total of 12 transects and 96 sampling points in six plots. The plant
communities were surveyed, the microclimates were observed, and the soil fertilities were determined in six plots of evergreen
broadleaved forests with different size and similar slope aspect.

The result of experiment showed that: In general, in comparison with continuous evergreen broadleaved forest, five
fragmentations have a lower species diversity index, and different life forms have differences in diversity index. Upon the

decrease of patch areas, the daily differences of air temperature (ATa) and ground surface temperature (AT's), daily differences
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of relative humidity (ARH), maximum wind velocity (V..), differences of photosynthetic available radiation (APAR) (at

noon) of both edge and interior all tend to increase. Maximum wind velocity (Vu..) and photo effective radiation in edge forest

are higher than those in interior forest, which present a stronger temperature-gained edge effect. In all, the fragmentation of

evergreen broadleaved forests, the depth of edge effect is the nearest from interior forest in the biggest patch (about 15 meters

far from interior forest), while the depth of edge effect is farthest from interior forest in the smallest patch (about 25 meters

far from interior forest).

With regard to the water conservation function, soil water content was improved along with

increasing species diversity; Some of the nutritional function substance of soil (such as organic matters and the contents of N,

P and K etc. ) were increased with the increasing species diversity; The elements of microclimate, such as Ta, ATa, ATs,

ARH, Vs and PAR, change along with the extent of fragmentation forest.

Key words :evergreen broadleaved forest; edge effect; fragmentation; microclimate; biodiversity; regression
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Xoyoo s X5 P PR RAEH G IR IE .- KA FIAR A PARZ (4 : 00 UFF AR  EABRHELAENY M SIS ECIELZ
B.H2Y,,Y, ., Y5, AR FEIFAZ Simpson 53, ¥ K2 Shannon-Wiener 5%, - . A2 Hill 353, i2 A SPSS(11. 5) %
WX EHEERRESHRER FHTEL ZuEPST.
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Table 1 Environmental and soil conditions of different evergreen broadleaved forest stands of Jinyun Mountain

1 3 TEA ot | T 5 15
R R ke B B skt AR R HABE A
X, X, X3 X, X5 X5 X X3 X,
BHEBEC 690 13. 7 31 28 5.25 14. 79 0. 29 3. 84 63. 04
B NFES 700 12. 4 17 30 5. 05 14. 39 0.23 3.58 62. 03
BRES 810 11. 6 A7 25 4. 93 13. 71 0. 24 3. 35 57. 09
HBREY 600 6.1 348 20 4. 49 13. 55 0.16 2. 99 50. 51
X ig® 820 3.5 353 30 4. 47 13. 50 0.12 2. 91 52. 81
3B is© 810 3.0 33 20 2. 60 13. 08 0. 11 2. 84 50. 31
e 4 + 49 pH {8 S friviete A Bk R am
X X1 X1z X13 X14 X1s
¥ HBFY 4. 56 5. 53 | 7.03 29. 33 0. 35 1311. 30
B WFO 4. 41 6. 23 7.47 32. 00 0. 42 1129. 95
HIEEY 4. 34 6.77 7. 80 33. 67 0. 47 1189. 47
BWEY 4. 62 6. 87 8. 87 34. 67 0. 47 1041. 60
ey 4. 10 7. 40 7. 83 35. 00 0.53 975. 57
IR ig© 4. 46 8.13 9.73 37.17 0. 56 1012. 77

FE#t Plot; 3k Altitude(m); B Area (hm?); 3% M Slope aspect (°); +IE & /K& Soil water content(%5); + A YL & & Soil organic
matter content{(g/kg); 1 32 & Soil total nitrogen(g/kg); 1 IEH Bt Soil available phosphorus(mg/kg); 1 IEH R Soil available potassium
(mg/kg); + 1% pH {8 Soil pH; 518 H 3 % Daily differences of air temperature (ATa) ('C); M R E H # 2 Daily differences of ground surface
temperature (AT's) ('C); ¥IHE E B 3 2 Daily differences of relative humidity (ARH) (%) ; £ XK maximum wind velocity (Vmax) (m/s); K

A7k PAR 2 (14 : 00) Differences of PAR between open and interior forests (fourteen o’clock at afternoon) (umol/photons/(m? + s)); (D

Luoyangqiao, @ Fuxingsi,® Qinglongzhai, @ Gaoguanyin,® Juyunfeng, ® Yuanxiaofeng
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Table 2 Species diversity indices of different evergreen broadleaved forest stands of Jinyun Mountain

FFAREC v =R BERO

ﬁf A H' Ny NP Ny A H’ Ny NP N> A H' Ny NP No

Y, Y, Y; Y, Ys Y Y, Ys Yy Yo Y Y2 Y13 Y4 Yis
& PR 0.114 2. 781 26 261 8.772 0.071 3.658 52 182 14.085 0.149 1.919 14 62 6. 711
HNEQ 0.175 2. 245 17 268 5.714 0.074 3.496 65 195 13.514 0.134 2. 245 19 85 7.463
HIEFES 0.128 2.736 17 197 7.813 0.078 3.220 47 194 12.821 0.189 1.832 10 66 5. 291
B REe 0.158 2.678 23 198 6.329 0.085 2.945 38 286 11.765 0.16Z2 1.881 9 91 6.173
R &ig® 0.171 2.651 28 169 5.848 0.090 2.868 37 207 11.111 0.140 2.056 9 51 7.143
X s © 0.170 2.676 24 113 5. 882 0.116 2. 047 37 216 8621 0.138 2.150 14 108 7.246

A Simpson index; H' Shannon-Wiener index; No ) # % Number of species; NP £~ & ¥ Number of plant; N, Hill 38¥; @O
Luoyangqiao; @Fuxingsi; @ Qinglongzhai; @ Gaoguanyin; & Juyunfeng; ® Yuanxiaofeng ;@ Tree layer; ®Shrub layer; @Herb layer.
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Fig.1 Comparison of plant diversity between the fragmented forests and continuous forests of Jinyun Mountain
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Fig. 2 Daily differences of air temperature (ATa), ground surface temperature (ATs), relative humidity (ARH), and maximum wind

velocity (Vmax) and their standard errors in the open, edg and interior forest over 18 days measurement period from 1 Apnil to 1 May 2003
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Fig. 3 Variation of photosynthetic available radiation (PAR) in the open, edge, and interior forest by the daylight under clear sky
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Fig. 4 Variation of mean maximum air temperature (T @max)» minimum relative humidity (RHmin) , and relative PAR (rPAR) with distance

from the forest edge
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