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IV. EFFECTS OF SAMPLE SIZE ON DIVERSITY MEASURES

Liu Canran Ma Keping Yu Shunli Wang Wei
{Institute of Botany Chinese Academy of Sciences, Beijing 100093

Abstract 5 plant communities in Xiaclongmen Forest Farm, Dongling Mountain , Beijing
China,were studied with 2 abundance measures (i. e. coverage and importance value) to
examine the effects of sample size on diversity measures,and with 3 methods designed to
determine critical number of quadrats (CNQ) (i. e, the number of guadrats when the diver-
sity measures become relatively stable). The results show that (1) it is suitable to study
plant community diversities with coverage and importance value as 2 abundance measures.
and their results were consistent with each other. (2)The second method of calculating the

CNQ was concordant with intuitive judgement when &, =0. 2, (3)The richness indices were
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less stable .and the CANGQ>20 (in which the quadrat area is 5x 5m?);the diversity index I,
was the stablest,and it hecomes stahle after several quadrats. So is the eveness index Jgi.
(4)A deterministic relation existed among the three richness indices.i.e. R,>>R, > R;. Af-
ter all measures became stable,even after several quadrats.there existed relations QD>
HP>D>>D0>>DM and Jgi>>Jsw<>>Ea>> Es>>Eh,in which “Jsw<">Ea" was condition-
ally determined. It should take the form “Ea>>Jsw” for trees, “Jsw>> Ea” for herbs and
shrubs in 4 plots,and take the form “Ea>>Jsw"” only for shrubs in plot 3. {(3)In most cases
and for most measures,there existed or approximately existed a relation: Vherbs >>Vshrubs
>>Virees ,in which the V’s stand for the values of diversity measures in corresponding lay-

ers.

Key words: plant community.diversity measure,sample size.abundance ,coverage ,impor-

tance value,stability ,critical number of quadrats.
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Tabie 1 Comparison of the mean of each of the diversily measures after they become relatively stable
among the 3 layers in piot 1 with coverage and importan cevaiue as abundapce and by 3 methods

= ERARE Luversity measurement
Layer R R; Ry D o, oD HP DM Jme Jgi Es Eh Ea
#BE  Coverage

1l Method 1
TR 3. 6105 3. 8684 2. 1579 O, 6702 0.6613 1. 9539 1. 3965 0. 4957 0.5181 0.7992 O, 2685 O, 2205 0. 6581
5B 2. 6978 2.9431 1.5624 0, 8097 0.7750 3.4483 1. 8037 0.B508 0. 7384 0. 8517 0, 5220 O, 4786 0. 6802
HB 11. 183611. 4321 7. 1442 0. 9673 0,9330 13, 9426 3. 0851 0. 5088 0. 8052 (. 9555 0. 4743 ¢, 4626 0. 6674
2 Method 2 k=01
TR 3. 5089 3.8236 2. 0349 0.6652 0. 6579 1.9936 1.3921 0.4523 0.5194 0. 7063 0. 2718 0. 2170 0. 6463
SB 2. 6175 2, 8839 1.5604 0.8097 0.7846 3.5800 1.8288 0, 6223 0.7637 0. 8631 0.5492 0.5046 0. 6817
HB 11. 2502 11. 5582 6. 3116 0. 5687 0. 9314 14. 0367 3. 0641 €. 8853 ©, 8320 0. 9577 0. 4915 0. 4781 0.B676
k=0.2
TR 3.6235 3.8453 2.1332 0. 6708 0.639%96 1. 9346 1. 3351 0.4951 0.5354 0. 7085 0. 2752 0, 2205 Q. 605
5B 2.7123 2.9535 1.6361 0. 8195 0,7830 3.4892 1.8201 0. 6487 0.7681 0. 8707 0, 5636 0. 5203 0. 6936
HB 11. 6752 11. 751 6. 5520 0. 9752 0.9314 13, 8722 3. 0641 0. 5088 0. 8357 0.9577 0.5137 0.5020 0. 6669
k3 Mehod 3 k=1
TR 3.5623 3.8304 2.1532 0.6708 0. 6590 1.9416 1.3521 0.3007 0.5354 0. 7088 0. 3128 0. 23533 0. 6452
SB 2. 8160 3.1327 1.8136 0.8155 0. 7764 3.4760 1.8107 O, 6532 ©. 7637 0. 8540 0.5682 0.5250 0.6918
HB 11. 777012, 0214 7. 3254 0. 5752 0. 5329 13. 5131 3. 0818 0. 9164 0.8245 0. 9556 0.5245 0.5128 0. 6655
Ay=2
BBTR 3.2462 3.5074 2. 1474 0.6735 0.6454 1.8309 1. 3308 0.5084 0.5455 0. 7073 0, 3227 0. 2712 0. 6605
SB 3.0501 3.3745 2.1373 0.8227 0.7835 3. 6330 1.8240 0. 5770 0. 7681 0. 8831 . 5768 0, 5338 0.6536
HB 11, 5561 12. 2734 7. 5138 0. 9833 0. 9321 13. 7541 3. 0876 0. 5346 0.8364 0. 9560 0.5501 0.5385 0. 6665
B E{E importance value
L Method 1
TR 3. 6105 3. 8684 2.1579 0.7026 (. 6818 2.1432 1.3927 0. 5268 0.3173 0.7347 0. 268D 0, 2159 0. 7288
SB 2.6978 2.9431 1.5624 0.7145 0. 6807 2.1423 1.5984 0.5383 0. 6643 0. 7476 0,4279 0. 3759 0.5426
HB 11,1836 11.43217. 1442 0. 5851 0. 5474 17. 9625 3. 1839 0. 9481 0. 8278 0.9672 0. 5173 0. 5066 0. 7731
FH2 Method 2 =01
TR 3. 5580 3.8236 2. 034% 0, 7015 0.6774 2.1689 1.3910 0.5242 0. 5187 0.7422 0, 2726 0. 2157 0.7283
SB 2.6175 2.8839 1.5604 0. 7005 0.6837 2. 1569 1.6013 0.5136 0.6670 0. 7515 0.4450 0. 3869 0. 5442
HB 11. 2502 11. 5582 6. 3116 0. 9835 0.945517.9%72 3. 1686 0. 186 0. 8560 009721 0.5371 G.5265 0. 7830
k=902
TR 3.6235 3. B453 21332 0.7046 0. 6683 2. 1474 1.-3591 0.5326 0.535% 0. 7434 0.2747 0. 2199 0.7323
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HE1
B EFAENE Diversity measurement
Layer R R R, D b, oD HP DM Jow Jgi Es Eh Ea
5B 2.7122 2.9935 1.6361 0.7221 0. 6984 2.1423 1.6322 0.5419 0. 6826 ©. 7683 0. 4648 0. 3946 0.5337
HB 11. 6752 11. 9751 6. 5520 0.9918 0.945517.9217 3.1633 0. 9414 0. 8673 0, 9721 0. 3632 0. 5548 0. 7880
Fik3l Method 3 k=1
TR 3.5623 3.8304 2.1532 0.7020 0.6820 2.1533 1.3847 0.5342 (.5415 0. 7399 0. 3131 0.2589 0.7217
SB. 2, B160 3.1327 1.8136 0. 7267 0.6815 2.1423 1.5984 0.5545 0.6811 0. 7515 0. 4667 0.4132 0.5537
HB 11. 7770 12. 6214 7. 3294 0. 9891 0. 9471 17, 9569 3.1711 0. 9367 0. 8483 0. $700 ¢, 3709 0. 5566 0. 7771
k=2
TR 3. 2462 3.3074 2.1474 0.7046 C. 6774 2.1054 1.3591 0.5402 0.5618 (. 7422 0, 3323 0. 2907 0.7323
5B 3.0501 3.3745 2.1373 0.7300 0,6837 2.2971 1.6047 0.5678 0. 6886 O, 7683 C. 4795 0. 4261 0.5584
HB 11. 9561 12. 2734 7. 5138 0. 9998 €. 946817, 9217 3. 1686 0.9754 0.8607 0. 9724 ¢, 6107 C. 6008 0. 7808

#. TR 4B 8B, MAE HB, E&E. Nowe,TR;Tree layer;SB,Shrub layer,HB Herb layer.

2 MAMEFURIEAEHHROAOBHHE G =0 DT MEVEM2. 3. 4505%F

Tahle 2

A NEENESAENERTRESNHTHIE

Mean of each of the diversity measures after they become relatively stable for each of the 3

layers in plot 2.3.4 and § with coverage as abundance and by metbod 2 with k,—90. 2

B ERIENE Diversity messurement

Layer R R, R D Dy 0D HP DM Jsw  Js Es Eh Ea

-3 § Plot 2

TR 3.5304 3.7700 2.0203 O0.7672 0.7460 2.8281 1.6400 0.5868 0.6359 0-8066 0.3451 0.2988 C.6768
SB 2. 7440 3.0214 1.5843 O0.7568 ©0.7288 2.7206 1.6242 0.5752 0.6812 Q-80M1 ©£.4353 0.3837 . 6619
HB 140- 3893 10,6593 5.3821 0.%471 0.5102 10.4606 2.A337 0.8394 0-7AG9 Q-938B7 0.4376 0.4232 0. G448
i3 Plot 3

TR 3,6281 3.8915 1.9556 0.B305 0.8060 4.0940 1.H959 0.5508 0-7000 Q-868% 10.4142 0.3758 0.7341
SB 4.4855 4. 6909 2.2468 0.8979 0.8657 6.7314 2.2151 0.7534 0-7762 ©.9208 0.50018 0.4741 0.B057
HB 11. 3098 11,5752 5.5730 Q-9761 0.9443 17.3371 3.1582 0.8873 0.B8470 0. 9684 0.508% 0. 4983 0. 7625
by Plot 4

TR 28312 30984 1.8702 0.7937 0.7453 3.0564 1.5561 0.5299 O0-7034 D- 8580 0.4673 0.413F 0.79%3
SB 3.4923 34 ﬁ(}55 2.2285 0.8384 0.7985 4.6698 1.9483 Q.7185 O.78l11 D.8874 0.571% 0.5416 0.7187
HB 20.7211 21. 0683 13.0181 1.0076 0. 9451 17.9182 3.4026 ©£.9763 O.8378 0.%628 0.4707 0.4399 0.5840
FERS Flot 5

TR 2. 6606 2. 9234 1.5448 0.8108 0.783% 3.7814 1.7764 (L6510 0.74%2 0.8706 0. 5000 0.4423 0-7563
SB 3.8951 4.0899 2.1683 0.8396 0.B564 6. 0649 2.1670 0.7416 0.8114 0. 9256 0.5251 0.4856 Q.T774
HB 12. 0889 12.3708 6.4931 0.9665 0. 9297 13.5825 3.1214 9.8800 0.8336 0. 9533 0.4836 4. 4800 0-61%7

ErAKSERILARL

Mate; The meaning of the symbols is same with those in table
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Table 3 The critical number of quadrats (CN(Q))of each of the diversity measures for each of
the 3 layers in the § plots with coverage as abundance and by method 2 with &,=9¢. 2
= RN Diversity tneasurement
Leyer R R R oD HPF DM Jsw Es ER Ea

H 1 Flot 1

IR 32 pit:] 40 5 3 26 12 7 11 4 31 32 5
SB 26 25 kT & 1 28 2 14 g 1 12 12 B
HB 9 9 o & 1 14 zZ 10 2 1 20 20 4
iz b Plot 2

TR 29 27 39 g 1 5 1 11 10 2 38 36 5
5B 11 11 38 5 2 22 8 12 11 4 36 36 8
HE 15 15 45 [ 1 A 4 14 3 1 17 17 §
HEHh 3 Plor 3

TR 12 12 46 7 1 13 1 18 14 1 37 a7 2
5B ¢ 25 &1 5 1 11 ! 13 2 1 24 24 1
HB 11 11 52 & 1 8 2 18 1 35 36 3
FEHL4 Plot 4

TR 25 25 28 § 2 20 4 10 12 1 25 25 2
SB 22 21 27 4 2 19 .4 9 3 2 10 15 5
HB 5 5 17 ) 1 ] 2 10 1 1 14 15 4
3] Plot 5

TR 21 21 40 7 18 10 b 16 5 49 57 H
SB 47 43 23 7 2 9 4 14 14 1 47 47 12
HE 9 9 EL 6 1 15 3 13 1 1 25 27 2

ErAEIELREL

- f A ._Rwllme_s's index_

Bl HEETRNERIPRAEMNERE

Note; The meaning of the symbols is same with those in table 1.
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Fig. 2 Relationship between diversity index and num-

ber of quadrats for tree layer in plot 1 with cov-

erage a3 abundance
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a
14 7101316192225283134 3740434540 525558
KB Number of quadrats

B3 AREHENEHEISFRENHDE
HW SN RT @K XA

Fig. 3 Relationship between evenness index snd num-
ber of quadrats for tree layer in plot 1 with cov-

erage as abundance
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j 4 7 10131619222526 31 34 37 40 43 46 4952 5558
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Fig. 5 Relationship between diversity index and num-
ber of quadrats {or tree layer in plot 1 with im-

portance value as abundance
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Fig. 7 Relationship between richness index and num-

ber of quadrats for shrub layer in plot 1 wieh

coverage as abundance
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A ¥R Nunber of quadrats

Hi AREETNAERITFABNTER
HWSETREZEN X &

Fig. 4 Relationship between richness index and num-
ber of quadrats for tree layer in plot 1 wich 1m-
portance value as abundance
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Fig. 6 Relationship between evenness index and num-
ber of quadrats for tree layer 1n plot 1 with im-

portance value as abundance

o

by N W oW

o W o3
o
=

—
o

P Spo x?

R3

—
=3

L EFIEY Richoess index

o o

14 71013161922 2528313437404346 495255 58
¥Rk Number of quadrats

Me ASENMERIPEEENEEREERSHE
FREZEHXE

Fig. 8 Relationship between richness imndex and num-
ber of quadrats for herb layer in plot 1 with importance

value as abundance
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