
26
Vol.26 ,No.2

113 4

Apr. 2024Taiwan Journal of Biodiversity



類

Bruno Andreas WALTHER1, *Hsin YANG2 

contents

Wen-Chen Chu1, *Wen-Wen Hsu1, Shean-Jang Chen1 
Bo-Jhen Chen2

Ruey-Shing Lin1, Jhih-Wei Tsai1, Kun-Hui Lin2, Tsai-
Chou Chiu2, Yu-Shan TU1 and Shu-Yen Huang1,3*

Jing-Yi Huang * 

Bruno Andreas WALTHER1* and Hsin YANG2 

85.

Hsien-Yu Lee, Yu-Jung Cheng, Wen-Kai Tsai, Hsiao-
Chi Wang, Shu-Yen Huang and Meng-Chi Hung*



農業部生物多樣性研究所

Taiwan Journal of Biodiversity
(Continuation of former journal of 
“Endemic Species Research”, 1999-2009)

Publisher/Jia-Dong Yang
Editor-in-chief/Mei-Li Hsueh

Executive Editors/
Ching-Wen Wang,                  Wen-Chen Chu,
Li-Hua Lee,                             Ming-Lun Lu,                           
Chun-Fu Lin,                           Chie-Jen Ko,                 
Chih-Hui Chen,                       Shu-Yen Huang,
Cheng-Hsiung Yang,              Fang-Tse Chan,                      
Hsi-Chi Cheng,                       Chi-Li Tsai                             
                 

Editorial Board/
Hon-Tsen Yu,                 Lee-Shing Fang,
Ying Wang,                 Jenn-Che Wang,
Shin Wang,                 Kuang-Yang Lue,
Fu-Yuan Lue,                 Ling-Ling Lee,
Ching-Ming Wang,                 Chang-Hung Chou,
Jhong Hong Wu,                 Shi-Kuei Wu,
Chi-Guang Wu,                 Kwang-Tsao Shao,
Hsing-Juh Lin,                 Yao-Sung Lin,
Chen-Meng Kuo,                 Chang-Po Chen,                 
Chien-Chang Hsu,                  Ching-Fong Chang,                
Shong Huang,                        Hsiang-Ping Yu,                 
Ping-Shish Yang,                     Jeng-Chuan Yang,                
I-Chiu Liao,                             Kurtis Jai-Chyi,                        
Jung-Tai Chao,                        Siao Ru Liu,                             
Chu-Fa Tsai,                            Huei-Yann Joann Jeng,           
Chern-Hsiung Ou,                  Tzen-Yuh Chiang

English Editors/Hen-Biau King 
Publishing Editors/Ching Wen Wang 
Published by Taiwan Biodiversity Research Institute
1 Min-Sheng E. Road, Jiji, Nantou 55244, 
Taiwan, R.O.C.
Tel: 886-49-2761331 ext. 226 
http://www.tbri.gov.tw

Published Date: Apr. 2024

GPN: 2009900002
ISSN: 2076-6971



1

TW J. of Biodivers.26(2):1-10, 2024

Wen-Chen Chu1*, Wen-Wen Hsu1, Shean-Jang Chen1 and  Bo-Jhen Chen2

1Taiwan Biodiversity Research Institute,  No. 1, Ming-shen East Rd., Chichi 

Township, Nantou, 55244, Taiwan
2Tea and Beverage Research Station, MOA No. 13, Ln.270, Zhongshan Rd., Yuchi 

Township, Nantou, 555009, Taiwan

*Corresponding author: wenchenchu@tbri.gov.tw

wenchenchu@tbri.gov.tw

This is a research on butterfly assemblages of conventional and organic tea 

plantations in Yuchi Township, Nantou County, Taiwan. We conducted surveys once 

every two weeks from July to December in 2019, and March to December in 2020. 
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conventional tea plantations and 76 species in three organic tea plantations. This paper 

contributes to the study design, systematic survey methods, and species database of 

tea plantation 

Lepidopterans represent one of 

the most extensively studied insect 

taxa worldwide, with butterflies and 

skippers  being par t icular ly  wel l -

known as environmental indicators 

and  con t r ibu to r s  to  b iod ive r s i ty 

(Sreekumar and Balakrishnan 2001). 

During the past decades, conventional 

farming manipulation and monoculture 

cultivation have driven huge declines 

in butterfly assemblages, especially 

in  suburban areas (Jonason et  a l . 

2011). Recently, the general public is 

increasingly aware of agroecology, 

green economics, and food safety, 
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therefore food source, processes, and 

ecological equilibrium have become 

issues of concern, including farming 

types, modes of production, traceability 

cards, and carbon footprints, etc. (Probst 

et al. 2012). Organic agriculture or eco-

friendly farming that regulate pesticide 

residue, improve human health, and 

protect butterfly assemblages in arable 

lands are also being adopted (Rödiger 

and Hamm 2015). 

    In Taiwan, tea manufacturing is one 

of the highest value-added agriculture 

industries. Around the island stand 

four major tea plantation areas, among 

which Yuchi Township, located in 

Nantou County of central Taiwan, is 

known for producing tea varieties and 

manufacturing black tea. Each tea plot 

here typically comprises 1-3 hectares 

with trees hedges bordering among 

different cultivation lands. Tea trees 

per se are not the main food plant of 

plantations without pesticides provide 

proper nectar resources and shelters for 

species diversity (Tam and Bonebrake 

2016; Han et al. 2021).

Project title: Ecological survey of 

establishment and promotion of organic 

tea demonstration plantations.

Funding: Tea Research and Extension 

S ta t ion ,  Counc i l  o f  Agr icu l tu re , 

Executive Yuan.

General taxonomic coverage description: 

A total of 909 butterfly occurrence 

datase ts  were  recorded f rom 188 

sampling events. There are 92 species 

pertaining to five families (Table 1), of 

which Eurema blanda arsakia was the 

most frequently recorded species in 

both farming types of tea plantations. 

Of all the butterfly species recorded in 

Taiwan, 23.1% had been covered in 

this research. Six sampling plots had 
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92 species pertaining to five families 

with 65 species in three conventional 

tea plantations and 76 species in three 

organic tea plantations.

Description: Every two weeks from July 

2 to December 16, 2019, and from March 

4 to December 28, 2020.

(sizes: 0.8-2.5 ha) in Yuchi Township, 

Nantou County (Table 2, Figure 1). A 

200-meter transect was set within each 

sampling plot.

Sampling description: We focused on 

butterflies as the target taxa, which 

consists of five familes: Papilionidae, 

Nymphalidae, Lycaenidae, Nymphalidae, 

and Paleidae. Sampling followed the 

transect procedure, whenever objects 

detected within the distance of 5 meters 

from researchers were recorded (Pollard 

and Yate  1993) .  Insect  nets  were 

also added to help identify unknown 

individuals. The first of each species 

encountered was collected and kept as 

dry specimens in the Endemic Species 

Research Institute (Taiwan Biodiversity 

Research Institute).

Quality control description: The first 

encountered individual of each species 

was collected and preserved as dry 

specimen and voucher specimen.

Step description:

1. We carried out the surveys once every 

two weeks from July to December in 

2019 and March to December in 2020, 

respectively.

2. During the surveys,  conductors 

detected and identified butterfly species 

with the naked eye, and used insect 

nets. Datasets included date, number of 

sampling plots, temperature (°C), relative 

humidity (%RH), start time, duration, 

species, and abundance.

3. The first individual of each species 

was collected, and temporarily placed in 

triangular paper envelopes, then made 
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into dry specimen for preservation.

Dataset description

O b j e c t  n a m e :  A r c h i v e  B u t t e r f l y 

Community of Yuchi Tea Garden in 

2019-2020

Character encoding: UTF-8

Format name: Darwin Core Archive 

format

Format version: 1.0

Distribution: https://ipt.taibif.tw/archive.

Publication date of data: 2022-04-13

Language: Chinese

Licenses of use: Creative Commons 

Attribution (CC-BY) 4.0 License

Metadata language: Chinese

Date of metadata creation: 2022-04-06

Hierarchy level: Dataset

This study was supported by the 

Tea Research and Extension Station and 

the Endemic Species Research Institute, 

Council of Agriculture, Taiwan. We 

thank the Taiwan Biodiversity Network 

(TBN) team for assisting in organizing 

the data and uploading, especially Kuei-

Lan Kuo, Hui-Ming Chung, Min-Hsuan 

Ni, and Jerome Chie-Jen Ko. We also 

thank Hsin Chen for image production.
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1. 2019 7-12 2020 3-12 6

Family Scientific name 

Hesperiidae Badamia exclamationis (Fabricius, 1775) 

Hesperiidae Borbo cinnara (Wallace, 1866) 

Hesperiidae Hasora taminatus vairacana Fruhstorfer, 1911 

Hesperiidae Parnara bada (Moore, 1878) 

Hesperiidae Parnara guttata (Bremer & Grey, 1853) 

Hesperiidae Pelopidas agna (Moore, [1866]) 

Hesperiidae Pelopidas mathias oberthueri Evans, 1937 

Hesperiidae Potanthus confucius angustatus (Matsumura, 1910) 

Hesperiidae Potanthus motzui Hsu, Li & Li, 1990 

Hesperiidae Tagiades trebellius martinus (Plötz, 1884) 

Hesperiidae Telicota bambusae horisha Evans, 1934 

Hesperiidae Telicota ohara formosana Fruhstorfer, 1911 

Lycaenidae Acytolepis puspa myla (Fruhstorfer, 1909) 

Lycaenidae Callenya melaena shonen (Esaki, 1932) 

Lycaenidae Catochrysops panormus exiguus (Distant, 1886) 

Lycaenidae Celastrina lavendularis himilcon (Fruhstorfer, 1909) 

Lycaenidae Chilades pandava peripatria Hsu, 1989 

Lycaenidae Deudorix epijarbas menesicles Fruhstorfer, 1912 

Lycaenidae Heliophorus ila matsumurae (Fruhstorfer, 1908) 

Lycaenidae Jamides alecto dromicus (Fruhstorfer, 1910) 

Lycaenidae Jamides bochus formosanus Fruhstorfer, 1909 

Lycaenidae Jamides celeno lydanus Fruhstorfer, 1901 

Lycaenidae Lampides boeticus (Linnaeus, 1767) 

Lycaenidae Megisba malaya sikkima Moore, 1884 

Lycaenidae Nacaduba beroe asakusa Fruhstorfer, 1916 

Lycaenidae Prosotas nora formosana (Fruhstorfer, 1916) 

Lycaenidae Rapala varuna formosana Fruhstorfer, 1912 

Lycaenidae Spalgis epeus dilama (Moore, 1878) 

Lycaenidae Zizeeria karsandra (Moore, 1865) 
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Lycaenidae Zizeeria maha okinawana (Matsumura, 1929) 

Lycaenidae Zizina otis riukuensis (Matsumura, 1929) 

Nymphalidae Telchinia issoria formosana (Fruhstorfer, 1914) 

Nymphalidae Argynnis hyperbius (Linnaeus, 1763) 

Nymphalidae Athyma cama zoroastes Butler, 1877 

Nymphalidae Athyma perius (Linnaeus, 1758) 

Nymphalidae Athyma selenophora laela (Fruhstorfer, 1908) 

Nymphalidae Cupha erymanthis (Drury, [1773]) 

Nymphalidae Cyrestis thyodamas formosana Fruhstorfer, 1898 

Nymphalidae Danaus genutia (Cramer, [1779]) 

Nymphalidae Discophora sondaica tulliana Stichel, 1905 

Nymphalidae Elymnias hypermnestra hainana Moore, 1878 

Nymphalidae Euploea eunice hobsoni (Butler, 1877) 

Nymphalidae Euploea mulciber barsine Fruhstorfer, 1904 

Nymphalidae Euploea sylvester swinhoei Wallace, 1866 

Nymphalidae Euploea tulliolus koxinga Fruhstorfer, 1908 

Nymphalidae Euthalia irrubescens fulguralis (Matsumura, 1909) 

Nymphalidae Hypolimnas bolina kezia (Butler, 1877) 

Nymphalidae Ideopsis similis (Linnaeus, 1758) 

Nymphalidae Junonia almana (Linnaeus, 1758) 

Nymphalidae Junonia iphita (Cramer, [1779]) 

Nymphalidae Junonia lemonias aenaria (Fruhstorfer, 1912) 

Nymphalidae Junonia orithya (Linnaeus, 1758) 

Nymphalidae Kaniska canace drilon (Fruhstorfer, 1908) 

Nymphalidae Melanitis leda (Linnaeus, 1758) 

Nymphalidae Melanitis phedima polishana Fruhstorfer, 1908 

Nymphalidae Neope muirheadii nagasawae Matsumura, 1919 

Nymphalidae Neptis hylas luculenta Fruhstorfer, 1907 

Nymphalidae Neptis nata lutatia Fruhstorfer, 1913 

Nymphalidae Neptis sappho formosana Fruhstorfer, 1908 

Nymphalidae Parantica aglea maghaba (Fruhstorfer, 1909) 

Nymphalidae Parantica swinhoei (Moore, 1883) 
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Nymphalidae Penthema formosanum (Rothschild, 1898) 

Nymphalidae Symbrenthia brabira scatinia Fruhstorfer, 1908 

Nymphalidae Symbrenthia lilaea formosanus Fruhstorfer, 1908 

Nymphalidae Tirumala limniace limniace (Cramer, [1775]) 

Nymphalidae Tirumala septentrionis (Butler, 1874) 

Nymphalidae Vanessa indica (Herbst, 1794) 

Nymphalidae Ypthima baldus zodina Fruhstorfer, 1911 

Nymphalidae Ypthima atra taiwana Lamas, 2010 

Nymphalidae Ypthima multistriata Butler, 1883 

Papilionidae Graphium agamemnon (Linnaeus, 1758) 

Papilionidae Graphium doson postianus (Fruhstorfer, 1902) 

Papilionidae Graphium sarpedon connectens (Fruhstorfer, 1906) 

Papilionidae Papilio bianor thrasymedes Fruhstorfer, 1909 

Papilionidae Papilio dialis tatsuta Murayama, 1970 

Papilionidae Papilio hermosanus Rebel, 1906 

Papilionidae Papilio memnon heronus Fruhstorfer, 1902 

Papilionidae Papilio polytes polytes Linnaeus, 1758 

Papilionidae Papilio protenor protenor Cramer, [1775] 

Papilionidae Papilio xuthus Linnaeus, 1767 

Pieridae Appias lyncida eleonora (Boisduval, 1836) 

Pieridae Catopsilia pomona pomona (Fabricius, 1775) 

Pieridae Cepora nadina eunama (Fruhstorfer, 1903) 

Pieridae Delias pasithoe curasena Fruhstorfer, 1908 

Pieridae Eurema blanda arsakia (Fruhstorfer, 1910) 

Pieridae Eurema brigitta hainana (Moore, 1878) 

Pieridae Eurema laeta punctissima Matsumura, 1909 

Pieridae Hebomoia glaucippe formosana Fruhstorfer, 1908 

Pieridae Ixias pyrene insignis Butler, 1879 

Pieridae Leptosia nina niobe (Wallace, 1866) 

Pieridae Pieris canidia (Linnaeus, 1768) 

Pieridae Pieris rapae crucivora Boisduval, 1836 
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Studying site 
(locationID) Farming types Area (ha) Latitude, Longitude Altitude 

(m) 

ORG_A Organic farm 1.0 23.8861001 120.9276700 717 

ORG_B Organic farm 2.0 23.9158842 120.9418720 621 

ORG_C Organic farm 2.5 23.89260081 120.9229122 679 

CON_A Conventional farm 0.8 23.8824373 120.931744 654 

CON_B Conventional farm 1.4 23.9226900 120.9435618 707 

CON_C Conventional farm 1.7 23.8821442 120.9346025 785 

Table 2. The six studying sites at the tea plantations.
2. 6

Figure 1. Survey locations of the six studying sites at the tea plantations. Blue line: the river system; 
Green spot: the three study sites at the conventional tea plantations; Blue spot: the three study sites 
at the organic tea plantations. 
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