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Abstract; The Thousand-Island Lake was formed by dam construction that resulted in habitat fragmentation, that is, the
formation of islands surrounded by water. We sampled trees and shrubs on 50 islands in the lake to examine relationships
between island areas and species diversity with various curve fitting methods. Our results showed that logarithmic functions,
power functions and S-type curves adequately described the relationship between island area and plant (trees, shrubs, and
woody species) species richness, with logarithmic functions being the optimal model. S-type curves and inverse functions
depicted relationships between Shannon-Wiener index of trees and woody plants and island area reasonably well, but were
not good depictions of relationships between Shannon-Wiener index of shrubs and island area. On islands less than 1 hm’,
the best species-area models were S-type curves and inverse functions for Shannon-Wiener index of trees and woody species ;
the same applies to Shannon-Wiener index of shrubs on islands larger than 1 hm®. The relationships between Simpson index
or Pielou index of trees, shrubs, and woody plants and island area were not significant. Species diversity index increased
rapidly with island size for small islands, but much more slowly for large islands. For all plants, the turning point of the
rate of increase in species richness was about 4 hm’. For trees and woody species, the turning point of the rate of increase
in Shannon-Wiener index was about 1 hm’, and was about 0. 15 — 0. 2 hm’ when only islands less thanl hm® were

considered.
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Fig. 1 The spatial distribution of surveyed islands
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Table 1 Results of different models of the relationships between plant species richness and island area

E/ESH] i 23 Parameter LB v »
Plant type Curve equation a b R?
FtK Tree y = a + blnx 12.645 3.107 0.654 90.731 0.000
y = axb 11.457 0.282 0.581 66.491 0.000
y = exp(a +b/x) 2.667 -0.114 0.472 42.859 0.000
WK Shrub y = a + blnx 19.952 4.379 0.698 110.992 0.000
y = axb 18.492 0.259 0.588 68.367 0.000
y = exp(a +b/x) 3.158 -0.117 0.602 72.633 0.000
AA Woody y = a + blnx 32.597 7.468 0.731 130.284 0.000
y = axb 30.223 0.262 0.655 91.014 0.000
y = exp(a +b/x) 3.636 -0.112 0.601 72.251 0.000
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Fig. 2 The relationship between tree species richness and island area Fig. 3 The relationship between shrub species richness and island area

2.2 YFh Shannon-Wiener ZHE M43 Hr

XFFEAR FEAR ARA Shannon-Wiener 2+ 1435 B
SUSTEARFT G, RA S Bl £ fid sk FodE i F
Ky, BT E AN T 1 hm® 59 5% 05 #8547 A4S Shannon-
Wiener ZHPETEE S EARIUGET,9 Rl & dh & AR E T
T F A58 B A8 S B ply 4 Ak R 55, AF R Fr il
LI FEWEK 2, FFAK Shannon-Wiener ZHEPEFEE S B
WSTEFRLE BAF I 2 S TR HI 4K (8 5) , R4 Shannon-

KA PRI EL
Number of woody plant species

O WLi{E Observed

Wiener ZREHEIS S B IS TR A B R MBI~ — MR Logti
(F16) MR SRS IS B ISTRIOBIA X R A B - SH S cune
FHEBNT | b’ 0B EERAEA AT %
Shannon-Wiener 2 F¥ 45 ¥ 15 i AL 8 31 4, & LT TR Islandara ()

K A Shannon-Wiener 1% 5 T BUS & 4247 1) Rt o b B

(& 7,E8),M#A Shannon-Wiener ZHEHEFEESTH  Fig. 4 The relationship between woody plant species richness and
BRIAAREE, KT 1 o’ BIGEFAFEAR K island area
7% Shannon-Wiener ZHMEFEE S H WL LLE , I
JER Shannon-Wiener #5451 5 H UG BIF R 2 STEHZK (B 9) , M FF A . A2 Shannon-Wiener ZHE T8 %15
HRUEARBE,

FETE RN, FeAR AR AR Shannon-Wiener 2248 B bl 2 5% 5 T FR A 38 I T SR 38 fn , (E B 5 W5 TET AR
TN, TR A FIA AR Shannon-Wiener ZA% 145 $3% K 3% #i 45 5% , Shannon-Wiener £ FE P8 B0 K #9184
HF 1 hm? o STEBVNFH) 1 hm® §) 50535 — B4 &L, T+ AR KA Shannon-Wiener Z54% V35 B0 il # R f)

http ://www. ecologica. cn



5 e FEYYFSHES BISTERK R 2199

W RTE0.15 ~0.2 hm* 2 Jd]

F2 HEYYF Shannon-Wiener 1585 BISHR ML MUS LR
Table 2 The results of different models of the relationship between Shannon-Wiener index of plant species and
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Fig. 5 The relationship between Shannon-Wiener index of tree species
and island area
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Fig. 7 The relationship between Shannon-Wiener index of tree species
and area of islands less than 1 hm?

R U5 il £ 07 S Parameters MR - b
Plant type Island type Curve equation a b R?
2 NI 2 y =a+ b/x 1.447 -0. 040 0.116 6.323 0.015
Tree  The whole islands y = exp(a + b/x) 0. 346 -0.034 0.119 6. 499 0.014
HE/NF 1 hm? 1515 y =a + b/x 1.450 -0.040 0. 146 4. 805 0.037
The island which area was less thanl hm* 'y = exp(a + b/x) 0.358 -0.036 0. 143 4.670 0.039
WA HEEKT 1m0 y =a + b/x 2.180 -0. 662 0.201 4.539 0. 047
Shrub  The island which was area more thanl hm®* y = exp( a+ b/x) 0. 801 -0.436 0.203 4.594 0. 046
AA LGN y =a + b/x 2.320 -0.039 0.138 7.715 0.008
Shrub  The whole islands y = exp(a + b/x) 0. 835 -0.019 0.136 7.555 0.008
HBUNF 1 hm? () 505 y =a + b/x 2. 402 -0.051 0.249 9.280 0. 005
The island which was area less thanl hm* y = exp(a + b/x) 0. 873 -0. 024 0. 247 9.177 0. 005
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Fig. 6 The relationship between Shannon-Wiener index of woody plant

species and island area
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Fig. 8 The relationship between Shannon-Wiener index of woody plant

species and area of islands less than 1 hm®

http ://www. ecologica. cn



2200 B ¥ R 29 &

2.3 YR LRSS B R R
P LS NS IR 3

®3 ZRISEMTHABEMSSERY

Table 3 Simpson and Pielou indices of plant species on each island

A T Area f%vEE (D) Simpson index #)5)F (J) Pielou index

Island (hm*) FrK Tree # A Shrub ARA Woody FrA Tree #E A Shrub ARA Woody
1 0.077 0.62 0.19 0.27 0.50 0.87 0.71
2 0.090 0.28 0.48 0.21 0.82 0.78 0.83
3 0.093 0.71 0.20 0.34 0.43 0.85 0.64
4 0.118 0.45 0.21 0.19 0.53 0.74 0.69
5 0.136 0.43 0.25 0.16 0.69 0.95 0.82
6 0.186 0.45 0.24 0.26 0.83 0.82 0.72
7 0.237 0.39 0.11 0.15 0.59 0.85 0.75
8 0.264 0.34 0.55 0.35 0.53 0.57 0.52
9 0.268 0.27 0.19 0.14 0.67 0.86 0.74
10 0.289 0.31 0.23 0.13 0.67 0.69 0.74
11 0.306 0.20 0.29 0.13 0.73 0.67 0.76
12 0.312 0.39 0.21 0.15 0.56 0.70 0.71
13 0.325 0.39 0.29 0.17 0.76 0.71 0.79
14 0.332 0.44 0.15 0.17 0.56 0.82 0.74
15 0.393 0.30 0.16 0.16 0.70 0.83 0.75
16 0.418 0.35 0.14 0.15 0.70 0.83 0.75
17 0.442 0.21 0.12 0.08 0.71 0.80 0.81
18 0.444 0.58 0.38 0.29 0.42 0.76 0.6
19 0.456 0.34 0.12 0.12 0.72 0.76 0.77
20 0.466 0.44 0.18 0.18 0.53 0.77 0.71
21 0.485 0.25 0.28 0.13 0.62 0.60 0.68
22 0.563 0.31 0.24 0.14 0.84 0.64 0.72
23 0.590 0.33 0.13 0.16 0.60 0.81 0.72
24 0.617 0.49 0.30 0.25 0.57 0.67 0. 66
25 0.635 0.31 0.15 0.11 0.67 0.86 0.82

505 T F Area {4 (D) Simpson index #1578 (J) Pielou index

Island (hm*) FrA Tree WK Shrub ARZA Woody FEAK Tree YK Shrub ARZA Woody
26 0.689 0.31 0.27 0.20 0.75 0.76 0.74
27 0.736 0.81 0.14 0.22 0.21 0.77 0.63
28 0.842 0.33 0.26 0.14 0.58 0.64 0.69
29 0.889 0.39 0.15 0.12 0.58 0.85 0.77
30 0.957 0.63 0.25 0.16 0.76 0.83 0.85
31 1.091 0.24 0.13 0.08 0.74 0.87 0.86
32 1.183 0.45 0.19 0.17 0.6 0.86 0.75
33 1.372 0.27 0.63 0.41 0.69 0.51 0.54
34 1.598 0.25 0.46 0.43 0.69 0.54 0.47
35 1.750 0.16 0.29 0.18 0.88 0.64 0.73
36 2.204 0.53 0.19 0.15 0.45 0.86 0.72
37 2.204 0.53 0.28 0.21 0.44 0.75 0.67
38 2.232 0.27 0.28 0.15 0.76 0.71 0.78
39 2.354 0.75 0.30 0.24 0.25 0.59 0.6
40 3.345 0.27 0.12 0.09 0.64 0.87 0.79
41 3.399 0.52 0.11 0.09 0.48 0.92 0.82
42 3.451 0.41 0.22 0.20 0.56 0.74 0.64
43 4.089 0.54 0.22 0.18 0.48 0.77 0.72
44 4.155 0.30 0.23 0.18 0.6 0.73 0.67
45 4.173 0.57 0.19 0.15 0.42 0.76 0.72
46 4.254 0.47 0.25 0.18 0.49 0.74 0.71
47 4.835 0.25 0.19 0.16 0.64 0.78 0.69
48 8.744 0.41 0.15 0.12 0.53 0.8 0.73
49 13.889 0.44 0.22 0.17 0.5 0.71 0.66
50 21.785 0.41 0.24 0.18 0.49 0. 66 0.65
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