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The Application of Species Richness Estimators and Species
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Abstract - Under circumstances of rapid disappearing of traditional ethnobotanical knowledge, traditional ethnobotanical
knowledge surveys are the major step in documenting useful species with a conservation priority. In the ethnobotanical
research, the relevance to the survey intensity, ethnobotanical information and plant species richness is the most important
research theme. We made up TEK database in south Korea using metadata which had been published by the Korea National
Arboretum. We calculated species richness using species richness estimator like ACE, Chaol, Chao2, ICE, Jack 1, Jack 2,
and Bootstrap. Species accumulation curves showed each province sampling efforts appeared to be wide range of variance
so that Gangwon province need more sampling efforts, and Chungnam province approached a horizontal asymptote earlier.
We found heterogeneous patterns in the rarefaction curves of TEK species between gender for each categories of use
(medicinal, food and handicrafts). Comparing with regional floral diversities, it was predicted that more diverse species
would be found in some provinces by carrying out additional survey.
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Table 1. Summary of species richness estimators for traditional
ethnobotanical knowledge, ACE, ICE, Chaol, Chao2, Jackl,
Jack2, Bootstrap, which were adapted from Gotelli and Colwell
(2011)
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Table 2. Species richness estimates and other summary values
for TEK by gender in South Korea

Gender

Female Male

Estimator Total

Estimator Estimation formula
ACE SaLe = Srare + Sabund
ICE Sobs = Sinf r +Sfreq
n—1)\ I i
Chaol SChaol Sobs + ( n ) 2F2
Chao2 S =5 +( ) o
Chao2 obs m 2@2
Jackl Siack1 = Sows T )Ql
2t—3 (t—2)*
Jack2 Siacki = Sors T )Q1 ( (t—1) )QZ

Sobs
Bootstrap Sy, = Sy + X, (1—p)"
k=1

No. of individuals (V) 1,523 1,079 439

Observed TEK richness 744 650 566
Estimated TEK richness

ACE 862.5 777.5  680.3
ICE 894.3 8169 718.0
Chaol 854.3 7603  681.7
Chao2 879.43 798.6  721.5
Jackl 913.9 822.8 733.6
Jack2 978.9 896.8 812.5
Bootstrap 824.6 730.1 643.4
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Fig. 1. The performance of the sample-based species richness
estimators compared with the expected species accumulation
curve (Seyt) for TEK data from Korea National Arboretum.
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Fig. 2. The sample-based species accumulation curves compared
among provincial data for TEK data from Korea National
Arboretum.
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Fig. 3. Rarefaction curves based on the number of informants
per species richness (Chao2) in each categories, Total, female,
and male. (a) for food plants; (b) for medicinal plants; (c) for
handcraft plants.
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Table 3. Species richness estimates from herbarium collections of Korea National Arboretum Herbarim (KH) and other summary
values for TEK species richness in South Korea

) Herbarium TEK
Major area ; . .

fatotal”  getotal’  taxa® Chao2V vouchers’ informants" data’  species’ Chao2"
Chungcheongbuk-do 148 673 1788 2051 42002 167 1143 285 428.04
Chungcheongnam-do 150 671 1598 1923 18224 174 3182 295 362.14
Gangwon-do 158 766 2206 2468 67516 151 1842 375 498.23
Gyeonggi-do 176 853 2320 2697 43040 292 1710 299 427.44
Gyeongsangbuk-do 153 744 1940 2178 39180 178 1075 272 349.16
Gyeongsangnam-do 169 767 1911 2129 29291 167 612 204 372.57
Incheon 142 609 1385 1717 15647 53 906 208 264.05
Jeju-do 176 805 1930 2200 23205 114 905 157 251.17
Jeollabuk-do 154 721 1787 2014 24906 53 1152 175 184.38
Jeollanam-do 170 843 2206 2478 59519 167 1550 244 400.56
South Korea 221 1465 4927 8708 391473 1523 15699 767 900

“total number of family, *total number of genus, *total number of species, “species richness estimates using Chao2, ‘number
of vouchers, "number of informants, ‘number of TEK information data, *observed species richness, "species richness estimates
using Chao2.
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