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The diversity indexes, richness and evenness o butterfly communities in the Three
Gorge Reservoir Area of Yangtze River

Q| Bo, YANG Ping, DENG HelLi ( Chongging Station o Forest Pests Contrd and Quarantine, Chongging 400015, China). Acta Ecologica
Sinica,2006,26(9) :3049 3059.

Abgract : This article describes ecies diversty indices, richness and evenness of butterfly community in the Three Gorge
Reserwoir Area of Yangize River. The irfluences factors on these parameters are discussed. Species richness of a sarpled
microhabitat ranges from 0 to 28 , with gpeciespoor locaes rangng from 0 to 5 gecies, whereas gpecies upper limts as ranged
from9 to 12 gecies. The ranges d ecies dversty indices were from 0 to 4 9285 anpng sanples, 0 to 2. 1143 anong
microhabitats, 0 to 1. 7091 anong habitat types, and 0. 9740 to 1. 3143 anong vegetation types. The larges Pecies index was
within a saple was found in the microhahitat of hillsde bushes between 1000  1500m in elevation (4. 9285) ; the highest vaue
within a microhahitat wasin the broadtleaved fores between 1000 1500min devation (2. 1143) ; the largest peciesindex within
ahabitat was in the broadleaved fores-bushes (1.4373) , and the highest vaue within a vegetation type was in the bushes
(1.31439) . O dl invedigated vegetation types, the diverdty indices o bushes were highest , ranging from 1 2773 to 1. 4373,
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folloned by the grasdands, va ues rang ng from 1. 0588 to 1. 2402. The lowed indices were found in fores , rangng from 0. 8088
to 0. 9618 with one exception. It is thus clear that bushes are the vegetation type nog suitable for butterflies in the Three Gorge
Reservoir Area, whilefores and farmands are less suitable. However , the irfluence of the forest vegetation type on the survivd of
butterflies was d < the nore inplicated as the highest (4. 9285) and lowes (0) i ndices va ues within a sanple both occurred within
the fored.

Altitude seems to dfect Pecies diversty condderably , with the highest divergty index vaue found in the range of 1000
1500m (1. 2363) , and the lowes vdue in the range 500  1000m(0. 2536) , but no trend anong the devations was i dertified , in
the sanple o the forest and bushes, the values of the gecies evenness index were only postively reated wiiii those of the gecies
dverdty indices. In ocontragt , within the farmand and grasdand samples, the vdues o the species diversty ind ces were df ected
by both gecies evenness and richness. Joecies evenness, richness, and diverdty indices stowed inplicated relaionship across the
microhabitats, reflecting both diverdty and fragmentation <f the habitats. The next articie of the series will report the resuits of
invedigations on other parameters, and the gructure and dynarrics f butterfly communities in the Three Gorge Resenvoir Area.
Key wor ds:butterflies; community dructure; parameters; Three Gorge Reservoir Area of Yangize River
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1
Table 1 Diversity indices of butterfly for species each vegetation types and each habitat types in the Three Gorge Resrvoir Area o Yangtze River
D Diverdty indicesof goecies
(ode name a evai?n N Nmbgrs ML ' R . o M2 M3
o habitats o ecies Ordination
Al 100 500 22 2 18 1. 3698 9 0.3320 2.5543 0.8019 58.54
A2 500 1000 2 5 19 1.7124 3 0.4953 2.8370 0. 7549 44.08 1. 3240
A3 1000 1500 2 3 18 1.1509 14 0.3818 2.8174 0. 6167 53.58
A4 1500 2000 9 3 12 1. 0630 15 0.4476 1.6275 0. 5289 49.76
A6 100 500 14 4 17 1.8032 2 0.8480 2.5066 0.5707 31.65
A8 1000 1500 12 4 16 1.4131 8 0.5892 2.6936 0.7328 51. 86 1.3540
A9 1500 2000 4 3 6 0. 8457 17 0.4969 1.0527 0. 2451 28.98
All 100 500 10 1 22 1.4734 6 0 25754 0.9514 64.57
Al12 500 1000 9 4 17 1. 9092 1 0.9890 2.6359 0. 4735 24.93 1.4373
Al13 1000 1500 6 3 1 0.9119 16 0.6505 1.6514 0.3675 40.30 1.3143
Al4 1500 2000 6 4 13 1.4548 7 1.2287 1.9397 0.2728 18.75
A16 100 500 14 0 8 0. 7757 19 0 20311 0.7230 93.21
Al7 500 1000 12 3 13 1.6439 4 0.6728 2.3641 0. 5046 30. 69 1.1389
Al8 1000 1500 3 8 13 1.3201 11 1.1745 1.5273 0.1843 13.96
Al9 1500 2000 3 4 0.8159 18 0.7732 0.8556 0.0412 5.05
A23 1000 1500 5 5 1.2101 13 0.8598 1.5853 0.2773 22.92 1.3775
A24 1500 2000 3 5 1.5448 5 0.8556 1.9199 0.5977 38.69
A26 100 500 1 1.3323 10 1.3323 0. 0000 1.2773
A27 500 1000 7 5 11 1.2222 12 0.9899 1.7332 0. 2595 21.23
B1 100 500 11 4 13 1. 4986 3 0.8536 2.3090 0. 4872 32.51 0.9740 1. 4986
B2 100 500 14 0 6 0. 5691 11 0 1.7923 0. 7432 130.59
B3 500 1000 2 01 0. 9462 8 0 1.8165 0.5315 56. 17
B4 1000 1500 3 4 14 1.2470 6 0.7458 1.8299 0. 5466 43.83 0. 8088
B5 1500 2000 9 13 0. 3850 14 0 0.6551 0. 2654 68. M4
B6 2000 8 2 12 0. 8965 9 0.5492 1.4216 0. 3662 40. 85
B7 100 500 11 0 14 1.2787 5 0 25227 0. 7291 57.02
B8 500 1000 55 1 14 0.9985 7 0 25319 0. 4878 48.85 0. 9292
B9 1000 1500 7 1 11 0.5103 12 0 1.1435 0. 4917 96. 36
B11 100 500 9 0 0.5078 13 0 1.6959 0. 7942 156. 40
B12 500 1000 6 0 0. 7908 10 0 1.8948 0.9301 117.62
B13 1000 1500 5 8 18 2.1143 1 1.0960 2.8135 0. 6254 29.58 0. 9618
B14 1500 2000 19 2 28 1.3959 4 0.4531 4.9285 0. 9631 68.99
B15 2000 1 1 0. 0000 15 0. 0000 0. 0000
B17 500 1000 4 5 12 1.7091 2 1.5501 1.8050 0.1183 6.92 1. 7091
Cl 100 500 52 0 28 1.3889 1 0 4.6383 0. 8168 58.81
2 500 1000 6 3 10 1.0173 8 0.8600 1.3217 0. 1603 15.76 11807
c3 1000 1500 26 2 17 1.1788 3 0.4106 2.7180 0. 6382 54.13
4 1500 2000 4 3 8 1. 1456 4 0.7949 1.8285 0. 4736 41.34
(63) 100 500 39 0 16 1.1110 6 0 2.6286 0. 6818 61.37 1.1110
(6] 100 500 29 0 14 0.8212 10 0 25625 0. 6878 83.76 1. 0407
C10 500 1000 13 3 12 1.2438 2 0.5358 2.3714 0.5291 42.54 0. 8000
cu 1000 1500 3 12 0.3350 11 0 0.6323 0.3178 94. 87
C13 100 500 15 01 1. 0669 7 0 2 2457 0. 6199 57.94
Cl4 500 1000 6 5 1 1. 0005 9 0.7239 1.4746 0. 3261 32.59 1. 0688
C15 1000 1500 6 3 7 1.1389 5 0.8602 1.8900 0.3772 33.12
D1 100 500 3 4 11 1. 2632 3 1.0113 1.7670 0. 4363 34.54 1.2632
D2 100 500 11 2 0.9142 6 0.4152 2.0226 0. 5451 59. 63
D3 500 1000 1 2 0.5837 10 0.5837 0. 0000 1153
D4 1000 1500 4 6 1.9383 1 1.8310 2.0981 0. 1458 7.52
D5 1500 2000 15 2 1.1772 5 0.3235 1.9871 0. 4797 40.75
D8 1000 1500 7 5 12 1.5774 2 0.6712 2.4315 0. 7054 44.72 1.0108 1. 2400
D9 1500 2000 18 0.9029 7 0 1.7037 0.5537 61. 32
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D10 1500 2000 8 2 5 0. 6441 9 0.4902 1.1989 0.2893 44.92 0. 6441
D11 1000 1500 2 9 1.2623 4 1.2623 0. 0000 10588
D13 2000 7 2 3 0. 8553 8 0.4753 1.9830 0.2434 28. 46
D14 1500 2000 1 1 0. 0000 11 0. 0000 0. 0000 0. 0000
Al 4: Hillgde-bush ;A6 ,8 ,9: Qopland-bush;A1l  14: Broad-leaved foret-bush;A16 19: Qonifer
foret-bush;A23 24: Mixed fored-bush;A26 27: Rvuet-bush;B1: Artificia broad-leaved fores ;B2 6: Qonifer
foret ;B7 9: Broad-leaved fores ;B11  15: Qonifer-broad et mixed fored ;B17: Cl 4. Qovefarmand ;C5:
Rwvde-famland;C9  11: Hillsfarmland ; C13  15: Bush-farmand ; D1: Rivdet-farmland-lawvn ; D25 :
Hillddefarmianctlavn ;D8  9: Qonifer-in lavn ;D10 ( ) Hilld de- (farmland) bushrlavn ;D11 ,13: Bughrlawn;
Di14: Gasdand; the same below
N= Numbersof sanple; D = Numbers of ecies M = Mean; R= Range; SD = Sandard deviation
M1: Average value of diverdty indicesfor pecies; M2: Average vaue of diversty indices
for gecies each vegetation types; M3: Average vaue of diverdty indicesfor gecies each hahitat types

2
Table 2 Variations o diversity indices of butterfly for species with eevation each vegetation typesand each habitat types in the Three Gorge Reservoir
Area o Yangtze River

(m Diverdty indicesdof ecies m Diverdty indicesof gecies
Code name o Hevation Code name of Hevation
habitats M4 M5 M6 habitats M4 M5 M6
Al 100 500 1. 3697 1.1904 1. 3509 Al13 0.9119 1.2012
A6 1. 8032 Al8 1.3201
All 1.4734 A23 1.2101
Al6 0. 7757 B9 0.5103
A26 1.3323 B4 1000 1500 1. 2470 1.2363 1. 2509
B1 1. 4986 B13 2.1143
B2 0. 5691 1.1155 c3 1.1788
B7 1. 2787 c1 0.3350 0. 8842
c1 1.3889 C15 1.1389
(03] 1.1110 1 0570 D4 1.9383
(0°] 0.8212 D8 1.5774 1.5927
C13 1. 0669 D11 1. 2623
D1 1. 2632 1. 0887 A4 1500 2000 1. 0630 0.9143
D2 0.9142 A9 0. 8457
A2 1.7124 1.2315 Al4 1. 4585 1.1456
A12 1. 9092 16219 A19 0.8159
A17 1. 6439 A24 1.5449
A27 1.2222 B5 0. 3850
B3 0.9462 B11 0.5078 0. 7629
B8 500 1000 0.9985 12315 L1112 B14 1. 3959
B12 0.7908 4 1. 1456 1. 1456
B17 1. 7001 D5 1.1772
(7] 1.0173 D9 0.9029 0. 6811
C10 1.2438 1.0872 D10 0. 6441
Cl4 1. 0005 D14 0. 0000
D3 0.5837 0.5837 B6 2000 0. 8965 0. 2536 0. 4483
A3 1. 1509 B15 0
A8 1.4131 D13 0. 8553 0. 8553
M4 : Diverdty indicesfor gecies each microhabitatsin every verticd zone;M5:
Diverdty indicesfor geciesin every verticad zone;M6: Average vaue o diversty indicesfor gecies each

vegetation types in every vertica zone
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Table 3 Evenness o butterfly each for species vegetation types and each habitat types in the Three Gorge Reservoir Area of Yangtze River

D Soecific evenness
Qode narre o g ew;ti?); N Nmbgrs M7 R . o M8 M9
habitats of pecies Ordi nation
Al 100 500 22 2 18 0. 6964 9 0.3886 0.9834 0.2512 36.07
A2 500 1000 2 5 19 0. 7308 8 0.2545 0.9849 0. 2762 37.79 0. 6496
A3 1000 1500 22 3 18 0. 6096 12 0.2754 1.0000 0.2384 39.11
A4 1500 2000 9 3 12 0. 5616 16 0.3229 0.8657 0. 2160 38.46
A6 100 500 14 4 17 0. 8422 4 0.5269 0.9849 0.1349 16. 02
A8 1000 1500 12 4 16 0.6776 10 0.3661 0.9766 0.2326 34.33 0. 7038
A9 1500 2000 4 3 6 0.5917 14 0.4522 0.7860 0.1412 23.86
All 100 500 10 1 22 0. 7422 0 0.9785 0.3934 53.00
Al2 500 1000 9 4 17 0.8725 0.8144 0.9693 0. 1061 12.16 0.7184
Al3 1000 1500 6 3 1 0. 4849 19 0.3%47 0.6887 0. 1248 25.74 0. 6345
Al4 1500 2000 6 4 13 0. 7740 5 0.6559 0.9935 0.1217 15.72
Al6 100 500 14 0 8 0. 5058 18 0 0.9767 0. 4095 80. 96
Al7 500 1000 12 3 13 0. 8516 3 0.5949 0.9690 0. 1242 14.58 0.6147
Al8 1000 1500 3 8 13 0. 5685 15 0.5049 0. 6052 0. 0553 9.73
Al19 1500 2000 3 4 0.5327 17 0.5087 0.5577 0. 0245 4.60
A23 1000 1500 5 5 9 0. 6100 12 0.5342 0.7215 0.0771 12.64 0. 6883
A24 1500 2000 3 5 0. 7665 6 0.5316 0.8%40 0. 2037 26.58
A26 100 500 1 0. 9610 0.9610 0. 0000 0.7435
A27 500 1000 7 5 11 0. 6259 11 0.5087 0.7227 0. 0647 10.34
Bl 100 500 1 4 13 0. 8089 2 0.4754 0.9765 0. 1548 19.14 0.5510 0. 8089
B2 100 500 14 0 6 0. 3797 12 0 1 0. 4614 121.52
B3 500 1000 22 0 11 0. 5445 9 0 0.9697 0.2619 27.01
B4 1000 1500 3 4 14 0. 6658 0.4634 0.8406 0. 1901 28.55 0.5477
B5 1500 2000 9 13 0.4411 10 0 0.6983 0.2735 62. 00
B6 2000 8 2 12 0.7073 0.3721 0.9029 0.1417 20.03
B7 100 500 41 0 14 0. 6949 0 10.3213 46.24
B8 500 1000 55 1 14 0.6214 0 0.9842 0. 1761 28.34 0.5150
B9 1000 1500 7 11 0. 2286 14 0 0.5876 0.2314 101. 22
B11 100 500 9 0 6 0.3201 13 0 0.9743 0. 4960 154. 95
B12 500 1000 6 0 0.4218 11 0 0.969 0. 4700 111.43
B13 1000 1500 5 8 18 0.8877 0.5270 0.9849 0.2017 22.72 0. 4769
B14 1500 2000 19 2 28 0. 7549 4 0.3908 0.999%6 0.2112 27.98
B15 2000 1 1 0. 0000 15 0. 0000 0. 0000
B17 500 1000 4 5 12 0. 7889 3 0.7263 0.9631 0.1162 14.73 0. 7889
C1 100 500 52 0 28 0. 4089 11 0 1.0000 0. 3437 84.05
(073 500 1000 6 3 10 0.6977 3 0.5740 0.7827 0.0719 10.31 0. 6288
3 1000 1500 26 2 17 0. 6815 4 0.3394 0.9805 0. 1869 27.42
o) 1500 2000 4 3 8 0. 7269 2 0.4938 0.9998 0. 2510 34.53
(03] 100 500 39 0 16 0. 6676 6 0 0.9820 0.3129 46.87 0. 6676
(0°] 100 29 0 14 0.5186 8 0 1.0000 0. 3056 58.93 0. 6165
C10 500 1000 13 3 12 0.6752 5 0.4449 0.999%6 0.1851 27.41 0. 5590
C11 1000 1500 3 12 0. 4833 10 0 0.9123 0. 4586 94.89
C13 100 500 15 0 11 0. 5906 7 0 0.9832 0. 2292 38.81
Cl4 500 1000 5 11 0.5099 9 0.3720 0.679%4 0.1524 29.89 0. 6405
C15 1000 1500 3 7 0.8210 1 0.4452 0.9712 0. 1961 23.89
D1 100 500 4 1 0.7304 7 0.7284 0.7343 0. 0034 0.47 0.7304
D2 100 500 11 2 8 0.7754 4 0.4225 0.9910 0.1789 23.07
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D3 500 1000 2 0. 8422 3 0.8422  0.0000 0.8235
D4 1000 1500 4 6 0.9271 1 0.8761 0.9549 0. 046 4.96
D5 1500 2000 15 2 9 0. 7491 6 0.4336 0.9996  0.2156 28.78
D8 1000 1500 7 5 12 0.7729 5 0.4170 0.9787  0.2503 32.38 0. 7020 0.7516
D9 1500 2000 8 1 8 0. 7303 8 0 1.0000  0.3159 43.26
D10 1500 2000 8 2 5 0. 7022 9 0.6293 0.7449  0.0322 4.59 0. 7022
D11 1000 1500 2 9 0.5745 10 0.5745  0.0000 0. 7462
D13 2000 7 2 3 0.9179 2 0.6851 1.0000 0.1136 12.38
D14 1500 2000 1 1 0. 0000 11 0. 0000 0. 0000 0. 0000
N = Numbers of sanple; D = Numbers of gpecies M = Mean; R= Range; SD = Sandard deviation
M7: Average value of evennessfor ecies; M8: Average vaue o evennessfor ecies each vegetation
types; M9: Average vaue of evennessfor ecies each habita types
25
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