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Abstract; The species-area relationship of insular faunas has been described and interpreted for over 70
years, but there is little agreement on its cause. Four processes have been proposed to explain this pat-
tern: the equilibrium hypothesis. the passive sampling hypothesis, the habitat diversity hypothesis and the
disturbance hypothesis. In this paper, we assessed the four hypotheses and analyzed the richness of island
habitat avian communities and their influencing factors. Studies were conducted at 20 urban woodlots in
Hangzhou, China during January to December in 1997. These urban woodlots are well separated from one
another, forming isolated patches in urban matrix. Each woodlot was visited twice per month during bird
migrant seasons in April, May, October and November, once in the other months. So each woodlot was
visited 16 times all year. Twenty habitat variables, including woodlot area, shape, the degree of canopy.,
leave height diversity, horizontal heterogeneity, connectivity, disturbance level, surrounding, etc. , were
selected to enter multiple stepwise regression to test their influences on the richness of island habitat avian
communities. 82 bird species were recorded at 20 urban woodlots all year. The fit equations of species
number of one woodlot in one census (S) and species number of one woodlot all year (S,) with woodlot
area were: S = 2. 7432A%** and S,= 10. 6574A"*%. At the basis of species-area relationship above, we

discussed the value of 2 in the equation of S=CA" and its significance, which has drawn much attention
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and remains questionable. z was traditionally thought to reflect the degree of isolation of an archipelago.
We thought that 2 in the equation was just a constant and had no biological implication. It was affected by
many factors besides isolation. To test the effect of sample size, species-area relationship and species den-
sity-area relationship of woodlot avian communities were compared. The results showed that species num-
ber increased with woodlot area increasing, while species density decreased with woodlot area increasing,
which reveals that under the same sample size small woodlots have more species than large one. The best
multiple regression models showed that species number of one woodlot in one census (S) was significantly
affected by woodlot shape, tree species diversity, number of street tree strips connected to woodlot, leave
height diversity, distance to the nearest woodland larger than 2 hm? and density of canopy layer. They ex-
plained 68. 4% the variation in species number, among which tree species diversity was the most important
factor influencing species number (58. 3% ). Species number of one woodlot all year (S,) was significantly
affected by woodlot shape and tree species diversity. The results of multiple regression indicate that be-
sides the effect of sample size there are other factors more important influencing species richness. The a-
vian community richness of Hangzhou urban woodlots were the results of synthesized action of multi-fac-
tors, including the effects of different sample size, the habitat diversity. disturbance factors, species fac-
tors and the effect of different research scales etc. Some of them significantly correlated with woodlot
area. This is one of the causes that species number significantly correlate with woodlot area. Though the
results of our studies partly supported the habitat diversity hypothesis and the passive sampling hypothe-
sis, no of the four hypotheses alone could explain the species-area relationship of urban woodlot avian com-
munities in Hangzhou. Natural communities are usually complicated. These hypotheses were raised on
special communities and focused on some special habitat factors, so they couldn’t explain all communities.
Most communities are affected by the synthesized actions of multi-factors. If the conclusion is considered
as the synthesis hypothesis, the four hypotheses are the special case of the synthesis hypothesis. Models
are the simplification of nature, but ecologists should be cautious to simplification. When the effect of one
factor is evaluated, the effect of others should be excluded. The term of “area” should be treated especially
cautiously. Area just means the size in space on a surface no matter what habitat condition within, which
can be huge various, whereas the maintenance of a species mostly depends on the habitat condition within
the area. The effect of area should be evaluated on the same habitat conditions or after excluding the ef-
fects of different habitat conditions.

Key words :island habitat; urban woodlot; richness; avian community; influencing factors
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Table 1 Habitat variables of urban woodlots and their descriptions
Code Variable Description
A (hm?) s s
57 SDH ,SI =L /27A, L s A
’ (hm?)
(m), 5 (1~5),1:<<2m,2:2~4 m,4~6
H (m) m.3:6~8 m, 4:8~10 m,5:>10 m
HD o 5 (1~5),1
5 s
. s 5 1~5),1:1~5 ,2:6~10 ,3:11~
TN -
20 ,4:21~35 ,5:35
TND , 5 (1~5),1 s »5
CL s s > (1~5),1 s
SL s 5 -5),1 5
GL s 5 -5).1 ,5
( N N N N
FH ) B 5 (1~5),1 »5
STS
0.54 0.5 km (hm?) ,
1A 1 km (hm?) s
D2W 2 hm? (km) s
D1owW 10 hm? (km) s
FO% s
NCY%) s
LY ,
B(Y)
HP
2
2.1
82 s 31 , 13 s 22 16
2,
S, Sy, SO
() A s
S = 2.7432A%3%6 F =377.14 P < 0.001
S, = 10. 6574 A% = 37.95 P < 0.001
S, = 6.7998 A*8 F =41.27 P < 0.001
S, = 3.7128 A» %7 F = 27.61 P < 0.001
2.2 -
14 S ( JF=
17.07,P<<0. 01, D, (3.14 hm*) S (
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2
s s Table 2 Species numbers of urban
( 3) R woodlot avian communities
Area . i
S Sy S, S,
’ Urban woodlot (hm?) ;
, BSS 92.16  15.38 47 19 28
DWY 20.00 5.13 17 10 7
« 4, ,
GS 26.00  9.94 35 17 18
o SNG 1.44  3.69 14 8 6
R SY 3.16  5.19 16 9 7
) ZHGY 3.84  3.94 17 11 6
) h HZMP 16.00 10.88 33 14 19
2
N N 2 hm HHGY 1.51 2.50 8 6 2
, A S HXT 0.52  2.13 8 5 3
HP .92  4.13 17 9 8
68-/10 s s
% HGGY 21.31  9.19 34 15 19
58.3% (3.5%) HFMP 18.00 894 32 15 17
(3.4%). (1.2%). (1.2%) LNGY 2.88 5:50 21 12 9
) LLWY 16.70 9.06 36 19 17
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2 hm (0-8%) QLHL  3.24 7.81 30 13 17
; ) QYFH 11.40 11.00 41 18 23
, STYY 7.07  5.06 19 12 7
WLGC 1.28  2.31 5 4 1
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Fig. 1 Comparison between species-area relationship and species density-area relationship

“ 99(33.,34]
°



146

22

3

Table 3 Regression coefficients for multiple regression equations of species numbers versus habitat variables

20 20 urban woodlots 14 14 urban woodlots
Variable S Sy S, S Siy S
A - - - — —0.555°
SI 0.150" " 0.230" 0.198" 0.242" — —
H — — — — — —
HD 0.351" " — — — — —
TN — — — — — —
TND 0.787* 0.942*~ 0.932* " 0.918* 0.891* —
CL —0.493* " — — — — —
SL — — — — — —
GL — — — — — —
FH — — — — — —
STS 0.276* * — — — — —
0.5A - - - — - —
1A — _
D2W 0. 147" — — — — —
D1oW — — — — — —
F (% — — — — — —
N (%) - - - - - -
L (%) — — — — — —
B (%) — — — — — —
HP — — — — —
R? 0. 684 0. 884 0.861 0. 844 0.795 0. 308
4
Table 4 Correlations between Area and other habitat variables
Varialbe Area Area
SI 0.641* " HP —0.161
TN 0.699"* N 0.018
CL 0.624"* F%) —0.081
TND 0.700*" * L% 0.103
HD 0.599* B(%) —0.212
H 0.222 0.5 km 0.5A 0.580* %
SL 0.621** 1 km 17 0.416
GL 0.616" "~ 2 hm? D2W —0. 349
STS 0.7248 10 hm? D1ow —0.253
FH 0. 077
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