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VI. ESTIMATION OF THE NUMBERS OF SPECIES
IN SEVERAL TYPES OF PLANT COMMUNITIES

Liu Canran Ma Keping Yu Shunli Wang Wei
¢ Institute of Botary Clarese Academy of Sciences:Beipng.100093.China)

Abstract Empirical Bayes method (EBM ) .nonparametric methods (NPMs) (with include
jack-knife and bootstrap methods) and extrapolation of species-area curves were used to
estimate the number of species {NS)in each of the five types of plant communities in
Dongling Mountain. Beijing » China.and their performances were also examined. The fol-
lowing are the results. {1)as sampling intensity (S5{) was not very low, good point esti-
mates be obtained with EBM. but the estimated standard deviations were greater than .

those with NPMs:{(2) NPMs would also give good point estimates under adequate S{. as Si
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was too low,the estimated NS be low. On the contrary,as SI was too high. the estimated
NS wold be high. Under all of the Sls,the estimated standard deviations with NPMs were
less than those with EBM ; (3)Species-area curves 2,3,4,5,6 gave good point estimates of
NS. Curve 1 overestimated the NSs while curves 7,8,9, 10 underestimated the NSs for
many cases;{4)Synthesizing the results obtained with the three kinds of methods. we can
give the estimated NSs for the five communities and their three layers for each community;
16,19,21,12,16 for trees,13,15,21,14,21 for shrubs,49,46,54,82,55 for herbs,and 79,
80,96,107,92 for communities.

Key words: plant community ,number of species,estimate ,empirical Bayes method,jack-

knife method sbootstrap method ,species-area curve,extrapolation.
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Table 1 The estimated species numbers and related parameters for the § communities
and 3 Inyers of each of the § communlties with empirical Bayes method

R L E L S REEM &

Layer or Number of Standard Confidance interval Parameter

community species NS deviation §D CIL I e A
i3 Community 1
NFP=60 NTP=88
TR 18. 2368 4. 0477 B. 3033 24.1703 5. 0980 B. B247
SB 12. 7130 3. 6878 5. 4849 19. 8411 Q. 9000 0. 01090
HB 48. B520 7.22%1 34. 6830 63. 0210 0. 9000 0. 0100
CM 79. 0605 9. 1965 51. 0354 97. 0B57 0. 0000 0. 0100
fic2 ¥ Cotmmunity 2
NP=80 NTFP=114
TR 19. 5483 4. 5843 10. 5630 28. 5335 0. 0000 0. 0100
SB 14. B202 3. 9916 6. 9967 22. 6437 0. 0000 0. 0100
HBE 46. 1095 7. 0239 32. 3428 59. BT84 0. 0000 0. 3100
CM 80. 3288 9. 2708 62. 1580 98. 4995 0. 0000 0. 0100
B&3 Community 3
NP=100 NTP=143
TR 21,1336 4. 7519 11. 8003 30. 4668 0. 0000 0. 0100
SB 20,7112 4. 7140 11. 4717 29, 9507 Q. 0000 0. 0100
HB 53. 5589 7. 5952 38. 6724 68. 4454 0, 0000 0. 0100
CM 95. 3339 10. 1138 75. 5109 115. 1569 0, 0000 0. 0100
%4 Community 4
NP=42 NTP=4§0
TR 11. 7034 3.5286 4, 7874 1B. 6194 4, 0000 0. 0100
SB 13. 3517 3. 7689 5. 9647 20, T387 0. 0009 0. 01040
HE 81. 6273 9. 3188 63, 3625 99, g922 0. 0000 0. 0100
CM 106, 6824 10. 6534 85. 8017 127, 5831 Q. 0000 0, 0100
RS Community 5
NP=80 NTF=114
TR 15, 8202 4, 1241 7.9370 23,9034 Q. Q000 0. 0109
SB 21. 1096 4. 7525 11. 7947 30. 4245 9. 0000 0. 0100
HB 54, 46132 7. 6335 39, 4955 69. 4229 0. 0000 0. 0100
CM 91. 3288 9, Ba52 71,8538 110. 7038 0. 0000 0. 0100

ENP—EERMNTP—EEEEG X5 m) R TR— FARSB—EBARHE—EER,
CM—B¥ . CIL— R EETR,CIU REEH LR,

Note  NF——sample aize ; NTP——total number of area units (5m % 5m}, TR——tree layer; SB—— shrub layer;
HE— herb layer; CM—— community s CJL——lower limit of confidance interval | HU—— upper limit of confidance in-

terval.

MR L, &8 e A MBEEEEREDHEIOAGTEEFEMET. A TRIBER MR
BE 4B @=0,0.01,0. 1,0, 5.1,2,+-,9,10,15.20 Al #=0.01,0. 1.0. 5.1,2,-,9.10,15, 20, FE A
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Table 2 The effect of sample size on the estimation of species number and
related parameters for community 3 (NTP=143) with the empirical Bayes method

NP NSO NS 5D hys o CIL cro a SDOa) I SDO(

MN=1300
5 12 73,3779 14,0975 21.4731 43.7469 101.0090 0. 5471 C. 8569 1. 4197 1. 1028

10 52 §6. 5377  16.6147 13.874% 53.9728 119.1026 0O.0608 0. 1512 0. 1798 0. 4101
15 57 90.0046 16,0264 10, 6682  58.5929 121.4163 0. 0000 0. 0000 0. 0100 0. 0600
20 62 93.0817  15.2620 0. 8249 63.1681 122,9953 0. 0000 . 0C0C 0. 0100 0. 0000
25 66 54,8003  14. 5672 8.9253 66. 2486 123.3520 0. COCO 0. 0000 0. 0100 C. 00c0
ao 68 94,9500  13.8932 8. 0530 67.7195 122, 1806 . 00CO 0. 0000 0. G100 C. c0o0
kS 71 95,3563 13.3473 7.2256 68.1952 121.5174 (L0020 G. GOCe 0. 0100 G, COG0
40 73 96. 1293  12. 9088 6. 8066 70.B281 121.4305 0. 000D G, C000 0. 0100 G, 0000
45 75 55.B857  12.4674 €. 9596 71.4496 120.3218 0.0000 C. c0C0 0. 0100 0. coen
50 77 96.6024 12,1459 5. 8014 72,7965 120.4C83 0. 000D 0. GOC0 ¢. 0100 0. 0000

MN=200
55 79 96.702% 11,8289 4.9423 ?3.5183 119.8876 0O, 000D 0. 0000 G. 0100 0. 0200
50 81 95.8147  11.5553 5. 1912 T4. 2663 119.5631 0.0000 0. 0c00 0.0100 0, codo
65 82 97.0158 11.3098 4. 4891 74.8487 119. 1830 0. 0000 0. 0030 G 0100 G, 00c0
70 84 96.631%  11. 0651 3. 8686 74.9443  118.3194 0. 0000 0, 0000 0. o100 G. Goco
73 85 97.1733  10.8981 3. 7779 75.8130 118.5336 0. 000D G, 0000 0. 0100 G, 0000
Fiiv] 8§ 96.5834 10.6916 3. 0655 75.6379 117.5488 0. 0000 C. ¢oen 0. 0100 0. 2000
85 &7 96.0376  10.5073 2. 6600 75.4434 116.6318 0. 0000 0. 00c0 0. 0100 0. 0000
a0 &8 95. B024  10. 3597 1. 7792 75.4974 116.1074 0. 0000 0. 00co 0. 0100 0. ao0a
a5 89 95,6755 10,2347 1. 1834 75. 6155 115.7353 0. 0000 0. 060D 0. 0100 0. D000
MN=1

100 90 65.333% 10.1138 75,5108 115.1569 O, 0000 0. 0loo

O MN— B R NSO— W R B WM H (NS — & R Rl B SDO— WIRM 72 .S D—— 51

FREE . HENSELRLEE.
Note; MN-——-sampling times ; ¥SO-——observed number of species 1 N.5 ——estimated number of species,
SDXO—observed standard deviation, SD

estimated standard deviations

Others are same with the previcus table.

#|E25,10,20,30.50,90,95. Sk ] LA TTROR 100, 3 B HU3EY B FhEL B IRttt . M SRHE A M BT
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R s BB R AN 8, WIS T M R BOE B o 38 DT /D B B AV o, WA R S R
BEH S eI H Y o KB BER. L MREHERR D AT T RS HEREAR A
AT 20, B a=00F R 8 L0, 20]ep i {1 8, B0 7 B0 T LA 88 L K HE MU B PR B H SR AT B0 4T . St e
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Table 3 The effect of sample size on the estimation of species numher and
related parameters of plot 3 (NTP=100) with empirical Bayes method

NP NSO NS SD SDO CIL crw a SDHa) A SO

MN=300
5 42 69. 8080 12.9116  1B.9285 44.5013% 95.1148 0. 7327 1. 1520 1. 4798 1.1147
10 52 82.0667 14,9348 12.3366 52. 7945 111.3390 0. 0608 0.1812 0.1798 0. 4101
15 57 85.5683  14.2535 9.8932 57. 6275 113.5081 0. 0000 0. 0000 0. 0100 0. 0000
20 62 87.4613  13. 4250 8. 8615 61.1482 113.7744 0. 0000 0. 0000 0. 0100 0. 3000
23 66 §8. 9559 13. 7605 7. 8345 63-9453 113, 9663  0.0000 0. 0000 0.0100 0. 0000
30 68 89.0008 12.1377 6. 9722 652110 112, 7906 0. 0000 0. 0000 0100 0. 0000

a5 71 89. 3280 11. 6463 6. 1616 66. 5013 112.1547 O, 0000 0. 0000 0100 0. 0000

s o @

40 73 §9.9088 11,2554 5. 8953 67. 8480 111.96%2  0.0000 0. 0000 , 0100 0. 0000

45 75 89,8557 10, 8808 5. 8535 68, 3294  110. 9821 0. 0000 0. 0000

=)

. 0100 0. 3OO0
20 77 90,2410 10, 6156 4. 7860 69,4344 111. 0476  0.0000 0. 0000 0. 0100 0. 0000
MN=200
55 79 90, 3293 103671 4, 0438 70.0104 110.6484 0. 0000 0. 0000 0, 0100 0. 0000
50 g1 90. 4701 10. 1609 4. 2283 70.5347 110, 3834 0. 0000 0. 0000 0, 0100 0. 0000
65 a2 90. 5876 9. 9898 3, 5799 71.0076 110.1676  0.0000 0, 0000 0.0100 0. 0000
70 84 90, 3152 9. 8285 2.9162 71.0512 109.5791 0. 0000 0, 0000 0. G100 0. 0000
75 83 90. 8133 9. 7364 2. 7897 71.7300 109. 8967 0. 0000 0. 0000 0.0100 0. 0000
80 86 90. 4180 9. 6218 2. 2429 71,5593 109, 2767 0, 00D0C 0. 0000 0. 0100 0. 0000
83 87 90. 0492 9. 3317 2. 0304 71.3671  108.7313 0, 000D . 0000 0. 010D 0. 0000
90 88 §9. 9931 9.4796 1. 2580 71.4130 108. 5731  0.0000 0. 0000 0. 0100 0. 0000

95 89 90. 1135 9. 4563 0. 8845 71.579C 108.6479 0, 0000 0, 0000 0. 0107 0. 0000

i 75 ¥ X [ #if 7% . Mote: The meaning of the symboles is same with those in the previous tables.

H— B DuE g B it RN EEXTFREADHE R, A Gt 20).22) 2B LLE B
AR EEEESEA. A P RRARIGFEA It E XM E. 0 JACK2>
JACK1>BOOT.Het . H B BiiE fhit RS A T - MRS AMEEEE s,
RUARER DT B BF R T R /3T 7T B Bh ek {6 T T o A0 m , 25 R 90 T 6 TR RE 1 3E 75 1004+
ANREFT I R EE K AT 10018 7 M B E BT HE M 1T SR B A R A R i R 3 M 1531 M ke ]
KAEH L EEREINMINM. 6T D #HE Ea e, Azoo~ 300 M FEHLERE, M AWt
HR20~25 MR ey it it B MMM HE B B, — B 7 U i W 3535 ~ 40 77 . T & Bhek 2028 E60
~ B85 RET (H M REE M IR HE R (SDOIKL, SDOJK2 1 SDOBT) ¥ &, B B it R L B i (A i 25
AV B T SR T I R R ARE R AR IR A T B Bk B F AR I,
PR TFEETHTEERERBENRPELUED  EERRR/ AWM, RENIEE ST R
BoRER LSRRI T ER R A BB M~ 20070, SRR A R Hik, Bida
SBATRE R —F RS D SRR /N UM (5200, B BRE TR T M HIR D SRR 2 EEE
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Table 4 The effect of parameters o and P on the estimation of species number
with empirical Bayes method (taking plot 3 as an example)
o
A 0. 00 .01 0.10 G. 50 1. 00 5,00 10. 00 15. 00 20. 00
NP=5 MN=300
0.l 79.075%4 7B, 5043 73. BETS 61, 04BZ 53.B222 44,9811  43.8022 43,4083 43. 2128
010 76673 T79.0016 T4 4251 61. 4148 54. 0632 45,0341 43. 8288  43.4270 43, 2261
0. 50 B2.2350 BL.6357 76. 7628 B3. 0247 55.1283 45, 2693 43. 9463 43,5053 43, 2848
1. 00 B5. 3128 Bd.B6BES 79, 5754 B4. D965 56. 4501 45. 5633 44, 0933 43. 6033 43. 3583
5. 00 106, 0595 105, 2930 98, 8282 79.3554  B6. 5634  47.9153 43, 2693 44. 3873 43, 94463
10.00 125, 8317 124.9844 117. 8598 94. 7625 TR, 1706 50. 8547  46. 7353 45. 3673 44, 6813
15,00 141. 4986 140.6172 133.1427 107.9928 BB.7686 53.7828 48,2064 46. 3473 45,4163
20, 30 154. 4311 153, 5355 145.9252 115.5855 9B.4834 6. 7274 49,6793 47,3273 44A.1513
NP=10 MN=100
0. 01 B4,9312 B4.5499  BL.3B06 71.5B65  B5. 0806 55.4826  54.3113  53.6537  53.4257
0. 10 85,1350 B4, 7528  §1.5T40 71, 7388  65.1927 53, 53100 54. 1250 53. 6633 53. 4325
0. 50 &6, 0271 B3, 6406  BE. 4220 T2, 40%9 65. 6&E3 55, 6317 o4, 1859 53. 7039 53. 4629
1. 00 B7.1130 B6.7210 B3. 4565 73. 2335 BB, 3034 55, 7839 54, 2620 53. 7547 53. 5010
5. 00 94. BZ200 94,4011 90, 8736 79. 3633 71,0040  B7. 0012 54, 8708 54, 1605 53. 8054
10, 00 102. 6352 102.2014 98,5168  BB. (404 76, 4002  58.5219 55,6318 54.667% 54,1859
15, 00 104, 0602 108. 6228 104, 8825 91.8665  B1,32Z71 6. 0408 56,3928  55.175Z  54.5664
20. ) 114, 4838 114.0481 110.3109 97.0157 B5.8435 61.5567 57.1538 55.6825  54. 9469
NP=20 MN=10
0.0 B5, 964} B5. 7772 B4.1821 7B. 7073 74,3768 65, $932 64. 58972 B4. 1315 £63. 8986
0. 10 BB, 0I00 B5. 8328  B4.2374 7B. 7579 74,4196 66, 0064 64. BO3E B4. 1359 63. 9016
0. 50 BB. 2658 B6. OTB4 B4, 4831 78, 9814 74. 6OBY 66, 0650 64. 5333 §4. 1555 53. 9166
1. 00 B6. 5677 BB, 3749 B4, 7807 79. 2571 74. 8436 BB. 1384 54. 6700 4. 1800 53. 9350
f. 00 B8. 7854 BE. 5978  B6. 0431 B81.3306 76,6400 66,7244 64,9640  §4. 3760 64, OBZO
10, 00 91.1544  §0,9532 8%. 3758  B3.6346 78, 7018 67.4540 63, 3315 64. 6210 64, 2657
15, 00 03.1776  £2.9562 91, 42649 B5. 6756 BO, 5843 68,1822 65, 6940 B4. B&BO B4, 4485
20. 00 94, 5319 947542 53,2169 BY. 4594 B2, 3100 BE. 9053 56. 0664 B5.1130 54. 6333
NP=30 MN=10
0.0 B7. D288 B6. 5079 85, BBSY B2. 0570 78,7031 70, 6200 69.0149 B8, 4766 68, 2074
0, 10 B7. 0550 B6. D345 85, 8823 BZ. 0B37 7B. 7280 70. 6259 69.015% 58, 4799 6B. 209%
0. 50 B7.1705  B7.0501 86. 0098 B2, 2017 7B. 8380 70, 6739 69. 0421 BE. 4948 68.2211
1. 00 B7.3129 B7.1930 B6. 1346  B2.3476  TE.9743 70,7288 65,0700 6B.5133 6B. 2350
500 BE. 3745 &8, 2570 B7. 2376 B3, 4507 BO. 0178 71. 1667 65, 2926 G8. 6618 68. 3463
10, 00 B9. 5353 89,4212 BE. 42B6 &4, 6EBE B1. 2155 71,7099 68, 5708 58. 8473 68, 4855
15. 00 90. 5479 90,4373 B9. 4724 85, 7952 B2, 30590 73,3457 59, 8450 §9.032% B&. 6247
20, 60 01, 4397 41. 3322 90, 3953 BB. TR0B B3, 3114 T2.7787 70.1270 59. 2184 68, 7638
NP=50 MN =300
0. 01 90. 1628  90.1189  B9.7349  8EK.Z2138  BA.6TIL Bl. 2636 79.6198 79.0348 78. 7412
0.10 50. 1693  90.1255  B9.T7417 BB, 2215 BA. 6734 Bl. 2692 79.6230 75,0371 78. 7428
0.50 80. 1579 90, 1545 89. 7717 8E. 2556  B6. 7158  8L. 2947 79.6373 T8, 0484 78. 7500
1. 00 G0, 2334 90. 1901  BY.BOS9  8A 2979 8B, 7511 81. 3265 79,6551 79. 0585 78. 7590
5. 00 80, K007 90, 1583 599. 0903 B&. 6181 §7. 105% B1. 3772 79. 7975 79,1544 78. 8304
10. 00 60, go0% 90, 7610 90. 4064 B8 5837 §7.5038  B1.8829 75,8749 79,2741 78,9208
15. 00 91. 0680 91.02%0 90.6BBE  BD. 3120 B7.BGB3  BE.1795  BO.1512 75,3937 75,0107
20, 00 91. 3079  81.2703 90, 94329 29,6115  BA. 1985 B2 4674 BO. 3267 79. 5132  75.1008
NP=30 MN=10
0.01 B5. BOT3 89,8064  B%, 7374 BY. 7386 B9.7119 g% 3096  B9.1229 B5. 5287 BB, 7880
0,10 8%, BO74  89.BOG3  88.7Y975 85, 75BT 89,7121 59,4000  B9.1234 B8. 5292  BB. 78BS
0. 50 B&. B078 85.BOG8 B9, 79EQ B&. 7594 B9.7129 89, 4017 89, 1256 E8. 4315 88. 7507
1L 00 B0, 8083 85, BOT73 80. 7G55 89. 760 a9, 7130 89. 4039 85,1284 B8, 8343 EB. 7834
5. 00 89,8124 §9.8115  EB9.BU30  B% 7560  BU. 7214  B9. 4304 B5.1495  8B. 9565 8B. 8151
10, 00 89,8171  B9.Bl4X B9.BOBl  B9.7727  BY. 7300  B9. 4394 B9. 1745 48, 9830 BE.B411
15, 00 B5. 8213  B9. 8203  B5. B127 RO 7788 B9, 7379 BD.4574 BB, 1980  §0.0082  BE. BAGO
20. 00 B9. 8252 89,8244 B9. 8169 80,7844 85,7451 89,4739  B9.2200 R9. 0321 B4, BE5Y
NP=195 MN=10
0.0l 90, 0162 90, 0160 B0, 0137 90,0038  ED. 9916 89. 5038  EB9.Bl139 58, 7412 89, 6816
0.10 0. 0163 90, 0160 o0, 0137 90, 0038 K9, 9916 89. 5039 B9, 8141 89, 7414 443, 6618
0. 50 80,0164 90, 0161 90,0139 90, 0040 B9, 90918 85, 4044 89, 8149 BR. 7423 B9, 6828
1.00 &0, 0155 90, 0162 50. 0140  90. 0041 89, 0521 89, 8050 §9. 8158 B4, 7434 B9, 6840
5,00 90. 0175 80,0172 90.0151 50, 0056 89,9940  B9,5098 §9.B22% B9.T7519 B9, 6932
10. GO 90. 0186 80, 0184 90, 0163 &0, 0073 B8%. 8962 89,9153 B9, 8311 9. 7618 89, 7040
15. 00 50, 0187 90. 0195 90,0175 40, GOBR 59, 5982 B0, 9204 85, 8388 B9. 7711 B9, 7143
20. 00 o3, 0206 90, 0204 90, 0185 0. 0102 a0, o000 B9, 9251 B9. 8459 49, 7798 89.723%

A S AR#.

Note: The meaning of the symbales is same with those in the previous tables.
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Table 5 The observed and estimated numbers of species for the 5 plats and
3 layers for each plot and related statistics with jackknife and bootstrap methods -

BERE — T SRR B Bt

Ou:munity 1st-order jackknife 2nd-order jackknife Bootstrap
fayer NSO NS 5D CIL cir NS NS SD CIL CI?
B 1 Community 1

TR 13 21,8833 2. 8387 16. 209G 27.5G68 25.7692 17.9465 1. 503‘5 14. 5305 20, 6536
5B 12 13. 9667  1.3788 11.2091 16.7243 15.900¢ 12.7834 0.7126 11,3581 14,2087
HB 16 53.8667 2.9639 47.9390 55.7544 59. 6994 49. 3318 1.6081 46,1157 52, 5480
CM 73 B9.7167 4.2285 81.2597 9K.1737 101, 3986 80.0618 2. 3583 73 3452 84,7783
B2 Community 2

TR 17 23.9114 2,5098 18 8918 28 9310 20,7730 18.7073  1.3684 16,9704 22,4442
SB 13 17.9367 2.5688 12,7990 23.0744 22,810 14. 8774 1.2777  12. 3220 17-4328
HB 44 45,9250 2.7305 44, 4640 54, 31860 49, 5951 47.1917 1.7224 43.7470 350.6364
CM 74 91.7750 4.6557 82,4636 101.0B64 102. 5864 B81. 7768 2.7368 76.3033 8§7.2503
#% 3 Community 3

TR 19 24.9400 2.3630 20.2141 29,6659 29, 84499 21.4012  1.3055 1B.79D2 24.0123
5B 20 21, 800G 1.3930 19,1940 34,7660 20, 0596 21,4073 1.0145 15.3783 234383
HB 51 57.9253  3.2247 51,4798 64,3788 36. 0597 54. 8895 2.017% 50.8536 58,5253
CM 50 104.8500 4.4218 56.0064 113. 6936 105. D686 B7. 5947‘_ 1.9313  93.8321 101.5572
4 Community 4

TR 11 12,9524 11,3636 10.2252 15.6796 12. 0697 12.1730  0.BR67  10.37% 13, 0664
SB 13 13.9762 0.9762 12,0238 15.9285 13.0703 13.6823 0.742% 12,1965 15,1680
HB 78 $1.6190 4.1807 83.2576 99,9805 57. 5656 86, 3572 2.B347 77.6873 89.0266
CM 100 118.5476 4.2387 110. 0702 127.0250 122. 7054 109, 2125 3.1158 102.9809 115. 4441
#¥5 Community 5

TR 14 18. 9367  2.1504 14.635% 23.2373 22, B479 16. 0288 1.1316 13.7636 1B.2919
SB 19 24.5%250 2.7305 16. 4640 30. 3860 30,7750 21.2075 1.3603 18.4B69 23,9280
HB 52  58.5125 2.5115 G53.B895 63.9353 58, BORY 53,5524 1.6271 52,3982 358. 9066
CM 85 102, 7750 4.4385 93.8979 111.6521 112. 6237 92,8889 2.46040 87.6791 98. 0987

it TS ® LR §r#% .Note; The meaning of the symboies is same with those in the previous tables.
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Table 6 The effect of sample size on the esilmation of species number and related paramelers

for community 3 wilh jackknife and bootstrap methods

— B TG ZEr It H B it
l1at-order jackknife Znd-order jackknife Bootstrap

NP M5O NE DO sD NS SDO NS 5D0 5D

MN=2300
5 42 54. 3267 6. 4758 3. B164 59. 0037 8. 76G6 48. 1458 4. 9251 4. 0230

10 52 63. 4803 70. 1854 4, 2551 72.5592 9, 8557 58. 2506 5. 4168 3. 3458

15 38 71. 7565 6. 7142 4, 3796 T9. 8090 9. 6590 63. 8918 5. 0323 3.1180

20 §2 77. 8075 f. 6048 4. 5236 84, 7625 9. 7588 69. 2055 5. 1300 3.127%

25 66 B2, 4223 6. 6361 4. 6013 91, 7444 9. 7338 73.3643 4. 9539 3.1112

a0 69 85,4257 6. 3369 4.5787  94.3262  0.6832  7A. 2186 4. 678¢ 3.0581

35 72 &3, 3331 5. 9896 4. 6122 97, 3807 0. 5528 79.0732 4. 3100 3. 0505

10 74 91, 2260 B. 1051 1. 6051 100. 5787 0. 2330 81. 6649 4. 5182 3.0163

45 76 93. 0425 6. 4510 4. 5441 101. 9878 10.1143  83.5154 4. 6200 2, 9626

50 T8 45, 5853 3. 6360 4. 5724 104. B0 9, 2256 85, 8684 3. 9625 2. 9670
MN=200

55 80 97. 3514 5.0431 4. 5922  105.8666 & 52947 87.7370 3. 5270 2.9620

60 81 99. 1859 5. 5447 4. 6109 107.6002 9. 2193 B9. 4470 3. 8872 2, 9342

65 &3 100. 7254 5. 0d45 4. 5990 108. 59%9 8§, 5585 51. 07491 3. 4483 2.8001

70 a4 101.5801 4. 6683 4. 5479 104. B969 8. 9831 G2. 1932 2. 8523 2. 8740

75 &g 103. 3958  4.7044 4. 5750 110, 1754  9.2198 G4, 0040 2. 8595 2. 8740

a0 a7 103, 7624 4.073E 4, 5332 109. 5940 7. 49533 84,7572 2. 5407 2. 8404

45 a7 103. 9966  3.6170 4, 47506 108. 8143 6. 8697 95. 39495 2. 3390 2. 8002

90 83 104, 4533 2.7236 4.4296 108.1280 K. 7679 9b. 2752 1. 5773 2. 7941

95 39 104, 8003 1.8354 4. 3531 107. 0456 3. 7153 97.1653 1.1410 2. 6721
MN=1

100 90 104, 8300 4. 4218 105, 963846 67, 6947 1.9313

B A5 2 [E A3 . Note : The meaning of the symboles is same with those in the previous tables,
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Table 7 The estimated species numbers of the § communities and 3 layers
of each community with 10 species-area curves
=45 Foho [ gl 2 Species-area curve ‘
Laver
cnm:l'umy 1 g 3 4 5 8 7 8 9 10
B &% 1 Cotmmunity 1
TR 22.8842 16.4B54 18.9613 16.0005 1B.1916 19.5352 17,3556 15.9465% 17.5864 16. 3085
5B 13. 7366 12.4748 12,0460 14.0788 12,4675 13.6090 11.5489 11.1133 11.1501 [1.0762
HB 58, 3TBE 48. 6463 48.2B77 352.8665 4B. 7267 50.5847 44,6935 44.6603 45.3230 42. 3464
CM 94,9996 77.6064 7B.B720 82,5458 Vv7.9973 Bl.6411 71.898% 71.4014 72,8747 67,9321
% ? Commumity 2
TR 21.9853 17.0727 1B. 3886 17.5966 17.3941 18, 5556 16.1927 16.944% 17.6826 15.3210
SB 17.1491 13,7263 13.9524 14.0735 13.8910 14.6478 12,8379 12,2326 12, 5543 11,9967
HB 58.4417 48.2903 47.7147 40,9077 4B. 5181 50,6048 44,5789 41.8678 42.5298 41.7588
CM 97.5671 79.0895 79 3915 B1.5782 V9.7530 B3.742B 73,4697 70,2946 TV1.5746 68,8346
BEPK 3 Community 3
TR 22,6034 18,2033 19.2356 19,3485 18,3094 19.2312 16.8989 17.8907 18.4016 16.9637
sB 26.43% 21.9819 22,1190 23.2516 22.0631 22.5253 20.3400 18 9781 20.2634 10.2838
HB 63.778% 53.4178 53.1401 56.7150 53.5405 55.5070 49.2652 48.1928 4B. 7847 46. 7655
CM 112, 8219 93,6025 04.3354 99,3451 93.9097 97.6374 86.4886 B85 5633 PB6.8352 BZ. 0675
PEE 4 Community 4
TR 15.5851 11.6028 13,0426 11.324% 12.1329 13.1%9% 11.5684 12.7365 13.7672 11,1094
SB 18.9485 15,4143 15,2147 15.7002 15.5772 16.3722 14,3924 13.0399 13.3407 13,3368
HB 103. 8743 8§1.6241 85.5540 84,8353 83,2116 BB.5222 77.4790 7L, 1906 TB. 0657 V2.5535
CM 138. 4078 108, 6413 113.1381 112 3600 110, 8437 117. 95586 103, 1503 99, 4017 103, 0805 96.5514
BEE& 5 Communicy 3
TR 17.5214 13,6615 14,0668 13,6441 13.9714 14.8623 12.9492 11.9597 12.4785 12.0183
5B 24,2338 18.4924 20,1100 18,9484 18,8495 20.3000 17.5431 21,0498 21,7490 16.62S3
HB 68. 0756 55.1406 56.7308 58 0841 55.4811 O58.2589 351.1031 G§1.B450 52 8307 48, 2404
CcM 109.8194 B7.2944 91.2769 40.6B80 88,1921 93.2717 81.4769 B3. 2088 85.2358 76.6657

i FF -8 % A 87 # . Note, The meaning of the symboles is same with those in the previous tables.
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THE BTSRRI S R A TR B R0 BT, R A R 25T, S TT A
00 FHE R EAR01. Ta: B AR K/ 9408, — fr T H A 300K L H SR BE R T91. 23, S A
o656 . B B B 2008 SE B A HHE R B 01, 08 B E R A DR I, fEHHE T B EER . B,
EfM{HERERERE. Bl el PSR LR SR T25%. 0%
65 % B, B~ Y E B S RS M W R ERM A BN HESNTP=14DHET
OB RO B A R /N A 35, 55 0 AT MR ERT LLE . T R A 31 1 B 4T A 0T 9T RN 96 K
X3 L I My A i A 95. 33 PR RT, S RM££2.3.4. 5. 648 1 #9451 K 93. 6.
94.34.99.35.93. 91.97. 64, S PR E R B IL T AR B RTETMUE L. U R ECGER AR
SETHEMAVYZIMERERMNEL T A A - mHME2.3. 4.5, 6/MEF L H T HERLE
B E e T A e 1 Yk A S R R L A T O B Rr-E el 2R 1 A A
o5 R AR R T Fi- T B 2% 7. 8.9, 108 Sh et I 1 751 FUIA L T Fb- I AR 282, 3. 4. SE Sh s SRR,
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Table 8 The species numnbers of the 5 communities and 3 layers in each of the 5 communities

estimated with 4 saturated species-ares curves 7.8.9 and 10

=14 52 Fl-m gk BB Fp-m EL 2R
Layer Species-area curve Layer Species-area curve
or ar
community 7 8 9 10 community 7 8 9 10
B2 1 Community 1 HE 31.4838 48.1953 46.8160 46, 7635
TR 22,2081 15.9933 18 9505  16. 6100 cM 90. 505% 85. 5800 &6. 5808  B2. 0676
SB 11. 8704 11,1133 11.1501  11-9762 B4 Community 4
HB 46. 6960 44,6755 45.4405 42, 1464 TR 13,6465 13.2660 19.0545 11.2010
cM 76,1505 71,4439 732096 67, 9330 SB 16,0211 13.0399 13.3466 13.3426
B2 Community 2 HE B6.1850 75.2%41 76.1447 72,6027
TR 17.6320 17.0045 1B.6004  15. 3260 M 115.2759 99,5107 104. 3129 96.6294
SB 13. 8657 12.2347 12.5849  11.9977 B35 Community 5
HB 47.5979 41,8679 42 5384  41.7596 TR 14,3944 11.9605 12 5224  12.0249
CM 7E.B716 70.3009 716698 68 8374 SB 19,1805 22,7951 30.1776  16.6334
BETE 3 Community 3 HB 54,1309 51.9381 53.2876 4. 2410
TR 17. 7218 18.0013 18.9130 16,0638 M B7.3541 834826 86.6406 76, 6740
SB 21.3295 15,9805 20.2879  18.2B38

. H5 & %A BT . Note : The meaning of the symholes is same with those in the previous tahles.
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