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Research paper

Knowledge Structure for Key Cultural Species
of Ethnobotany in the Cilamitay Tribe, Amis

Min-Chun Liao”  Yun-Ju Fang” Kacaw Lameru”

Chien-Fan Chen”  Gene-Sheng Tung"”

[ Summary ]

In this research, we investigated the use of plants and species in the traditional ecological
knowledge of the Cilamitay tribe of the Amis people in eastern Taiwan. In total, 20 people in 13
tribal residences with traditional ecological knowledge were interviewed. Totals of 39 families, 84
genera, and 96 species of plants were investigated, among which 57 species are native to Taiwan,
and 39 species are exotic species. We recorded 187 items of ethnobotany utilization knowledge and
divided them into 12 categories of food, farming/livestock, tools/utensils, hunting, festivals, living/
living space, medicines, seasonality, recreation, clothes/ornaments, weather forecasting, and weav-
ing; the category with the most knowledge items was food. Species with the most uses were Rhus
chinensis var. roxburghii and Alpinia zerumbet, both of which were used for more than five appli-
cations. In this study, the index of cultural significance (ICS) was used to examine the utilization
status, use, and frequency of plants by the Cilamitay Tribe, and we selected 5 species, viz., R. chi-
nensis var. roxburghii, Alpinia zerumbet, Cyclobalanopsis hypophaea, Calamus formosanus, Areca
catechu, and Arenga tremula as key cultural species of the Cilamitay Tribe of the Amis people.
Key words: traditional ecological knowledge, utilization of ethnobotany, key cultural species, knowl-

edge structure analysis.
Liao MC, Fang YJ, Kacaw Lameru, Chen CF, Tung GS. 2022. Knowledge structure for key cul-
tural species of ethnobotany in the Cilamitay tribe, Amis. Taiwan J For Sci 37(4):249-73.
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Fig. 1. Information of the Cilamitay tribe. (A) The location; (B) aqueduct (water supply) since 1926;
(C) ricefield; and (D) the climate diagram (P, perhumid; H, relatively humid; D, relatively dry.
Average annual temperature: 21.5°C; average annual rainfall: 1765.5 mm. Data of weather are from
the weather station of the Central Weather Bureau at Chihshang from 2009 to 2020).
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Table 1. Characteristics of the informants of the Cilamitay Tribe

Code Sex Year of birth Background

Al Male 1965 Chairman of Fengnan Community Development Association, Fuli
Township, Hualien County

A2 Male 1936 Excellent at weaving

A3 Male 1960 Chief ranger

A4 Male 1954 Aboriginal leader of the Cilamitay Tribe

AS Male 1955 Amis language teacher

A6 Male 1947 Bread and breakfast owner

A7 Male 1983 The primary contact person for this study

Bl Female 1937 Tribal elder

B2 Female 1944 Tribal elder

B3 Female 1961 Tribal receptionist

B4 Female 1942 A2’s wife

BS5 Female 1958 Tribal caregiver (A4’s wife)

B6 Female 1934 Tribal elder

Table 2. Categories of ethnobotanical uses in this study

Use category

Use item

Food

Farming and livestock
Tools and utensils
Hunting

Festivals
Living/Living space

Edible plants as a staple food, side dish, fruit, etc.

Plants related to traditional farming periods, food gathering times, or livestock work
Plants that can be used as tools or utensils

Plants used for hunting

Plants used in festivals

Plants used in the construction of houses, workshops, etc.

Plants that represent temporal changes; phenological indicator plants

Medicine Medicinal plants
Seasonality
Recreation Plants used for recreation

Clothes and ornaments
Weather forecasting
Weaving

Plants used as clothes, accessories, decorations, etc.
Plants that help predict the weather
Plants that can be used as weaving materials
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Species Name Use Category Use organs of plant Use item
™ Food Leaves —  Pack food
Farming and -
Livestock

— Tools and Utensils

Species ——

Hunting

Fig. 2. Knowledge structure of ethnobotanical use.
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Table 3. Definitions of indicators of culture keystone species (modified by Garibaldi and

Turner 2004)
. Elements that indicate a cultural keystone
Indicator . .
species and rating
(1) Is the species used intensively
1. Intensity, type, and multiplicity of use (routinely and/or in large quantities)?

(2) Does the species have multiple uses?

2. Naming and terminology in the language, including
use as seasonal or phenological

indicators, names of months or seasons, place names

Does the language incorporate names and
specialized vocabulary related to the species?

3. Role in narratives, ceremonies, or symbolism

Is it prominently featured in narratives
and/or ceremonies, dances, songs, or as a major
crest, totem, or symbol?

4. Persistence and memory of use in relationship

to cultural change

Is the species ubiquitous in the collective

tural consciousness and frequently discussed?

5. Level of unique position in culture

Would it be hard to replace this species with
tural consciousness and frequently discussed?

6. Extent to which it provides opportunities for resource
acquisition from beyond the territory

Is this species used as a trade item with other
groups?
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Table 4. Top ten cultural keystone species scores in the Cilamitay Tribe

Indicators' Culture keystone

Species name Amis name . ) ICS index’
1 23 456 species score
Alpinia zerumbet lengac 531535 22 960
Rhus chinensis var. roxburghii ~ flus 531551 20 96
Arenga tremula sarengad 333451 19 756
Areca catechu i’cep 321551 17 81
Cyclobalanopsis hypophaea kahengangaycidek 2 5 1 3 5 1 17 432
Calamus formosanus oway 4 21 451 17 180
Cyclobalanopsis glauca kohecalay cidek 351431 17 90
Momordica cochinchinensis sukuy 4 31531 17 40
Dendrocalamus latiflorus esong 334231 16 48
Lagerstroemia subcostata tuli 2 24251 16 12

1 Indicators 1-6 are culture keystone species indicators from Garibaldi and Turner (2004) as described in Table 3.

2 Culture keystone species scores are the sum of scores of indicators 1-6.

3 The index of cultural significance (ICS) is a product of the index of cultural significance formula.
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Species Name Use Category

Use organs of plant

Use item

Alpinia zerumbet |+

Leaves Pack food

Made into cups

Seeds — Made into fertilizer

Woven into women's

Leaf sheath b
ags

Expel roundworms

Fruits | from the body

— Food

Stem

Fig. 3. Knowledge of Alpinia zerumbet in the Cilamitay Tribe. The color of the text box
indicates the degree to which this knowledge and culture generally exist in the memory of the
tribe. The more people who mentioned such knowledge, the darker the color of the text box.
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Species Name ‘ Use Category ‘ Use organs of plant Use item

Arenga tremula |

— Festival —

Flower
Leaf sheath |  To weave plate
|| To decorate cipuo'tay
Leaves in Amis harvest festival

Fig. 4. Knowledge structure of Arenga tremula in the Cilamitay Tribe. The color of the text box
indicates the degree to which this knowledge and culture generally exist in the memory of the
tribe. The more people who mentioned such knowledge, the darker the color of the text box.
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Species Name Use Category Use organs of plant Use item
Living / Living Building foundation of
T — Stem —
space houses and local churches
Cyclobalanopsis| |
hypophaea || Season L Fruit When it Fruit, it means
the begning of winter

. L . | |Flying squirrel like to eat
Hunting Fruit the fruit

Fig. 5. Knowledge of Cyclobalanopsis hypophaea in the Cilamitay Tribe. The color of the text
box indicates the degree to which this knowledge and culture generally exist in the memory of
the tribe. The more people who mentioned such knowledge, the darker the color of the text box.

Species Name Use Category Use organs of plant Use item

| A basket carried on
the back

= Fish cage

Stem H

M Beds

|| Make the rope that
hang something

Calamus
formosanus

| | Living/Living | | Stem || To fix beam and
space column

— Food — Twig —  Make soup

Fig. 6. Knowledge of Calamus formosanus in the Cilamitay Tribe. The color of the text box
indicates the degree to which this knowledge and culture generally exist in the memory of the
tribe. The more people who mentioned such knowledge, the darker the color of the text box.

FERPE R (F Rl - /NAUZER PR REBE D o ARBEOE A G KA ZEBER - 4l B AL
BEAEHESE S B A SR YR ThRE - AR SEAE 2 Bl FIFAG G EFig. 8 o SR SICS Hrp =TT
20204 SRR - B EIEAD 1 B MR Ry ik e H— BMEAZEMR  FFaER—
SRR ER - KA AL E i th i 4 ERERE B AR AR - AR R 1R Ry
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Species Name Use Category ‘ Use organs of plant Use item
New leaf
— Food ~|:
Fruit
| | Farmingand | | : L I
e Fruit Ripe in winter
Rhus chinensi var.|_|
roxburghii
Coal of powder
Stem — could make
gunpowder
| | Living / Living | | Stem || Tobuild labor
space lodging

Fig. 7. Knowledge structure of Rhus chinensis var. roxburghii in the Cilamitay Tribe. The
color of the text box indicates the degree to which this knowledge and culture generally
exist in the memory of the tribe. The more people who mentioned such knowledge, the
darker the color of the text box.

Species Name l Use Category I Use organs of plant Use item
p | |Eat with Piper betle
Tools a.nd —— Leafsheath |— Make a soup bowl
Utensils

Areca catechu

Build the core
structure of
watchtower in Amis
harvest festival

Stem —

Festival

To decorate
Leaves — cipuo'tay in Amis
harvest festival

Fig. 8. Knowledge of Areca catechu in the Cilamitay Tribe. The color of the text box indicates
the degree to which this knowledge and culture generally exist in the memory of the tribe.
The more people who mentioned such knowledge, the darker the color of the text box.
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Appendix 1 Ebthnobotany List and Utilization by the Cilamitay Tribe, Amis people

There are 39 families and 96 species on the plant list. Words in bold behind the scientific name is the plant’s Amis

name. “1”, “*”, and “{” respectively represent respective exotic species, naturalized species, and cultivated species
Plant list Amis name of the plant Use category
Pteridophyta
1. Aspleniaceae
. . . Food
1. Asplenium antiquum Makino lukue . .
Farming and livestock
2. Athyriaceae
. . Food
2. Diplazium esculentum (Retz.) Sw. paheku/ pahkuay . .
Farming and livestock
3. Cyatheaceae
3. Sphaeropteris lepifera (J. Sm. ex Hook.) siking Food
R. M. Tryon Farming and livestock
4. Pteridaceae
. - Food
4. Pteris wallichiana J. Agardh farukut . .
Farming and livestock
Dicotyledons
5. Aceraceae
5. Acer serrulatum Hayata alingor Hunting
6. Amaranthaceae
6. Amaranthus viridis L.* kafutuley Food
7. Anacardiaceae
7. Mangifera indica L. nanges Weather forecasting
8. Rhus chinensis Mill. var. roxburghii (DC.) flus Food
Rehder Farming and livestock
Living/Living space
Tools and utensils
8. Araliaceae
9. Tetrapanax papyriferus (Hook.) K. Koch kuwa Tools and utensils
9. Brassicaceae
10. Brassica juncea (L.) Czerniak ¥ kolang Food
Farming and livestock
10. Chenopodiaceae
11. Chenopodium album L. var. centrorubrum kuwar Farming and livestock
Makino
11. Compositae (Asteraceae)
12. Ageratum houstonianum Mill.* adatuduka Medicine
13. Bidens pilosa L. var. radiata Sch. * kasipilay Food
Farming and livestock
14. Crassocephalum crepidioides holakay Food
(Benth.) S. Moore* Farming and livestock
15. Emilia sonchifolia (L.) DC. var. kadawagay Food
Jjavanica (Burm. f.) Mattfeld Farming and livestock
16. Eupatorium formosanum Hayata tatakulay Food

Farming and livestock
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Plant list Amis name of the plant Use category
17. Ixeris chinensis (Thunb.) Nakai datimtimay Food
Farming and livestock
18. Pterocypsela indica (L.) C. Shih sama Food
Farming and livestock
19. Sonchus arvensis L.* hanaguyugay Food
Farming and livestock
20. Sonchus oleraceus L.* dawaitay Food
Farming and livestock
12. Convolvulaceae
21. Ipomoea batatas (L.) Lam.* kuga (}i1)IY) Food
laput (i) %) Farming and livestock
13. Cucurbitaceae
22. Momordica charantia L. var. abbreviata Ser.* takulut Food
Farming and livestock
23. Momordica cochinchinensis (Lour.) Spreng. sukuy Food
Farming and livestock
24. Sechium edule (Jacq.) Sw.* kumiot Food
Farming and livestock
14. Cucurbitaceae
25. Cucurbita moschata Duchesne ex Poir * Ciyak, tamurak Food
Farming and livestock
15. Dioscoreaceae
26. Dioscorea matsudae Hayata kuletu Tools and utensils
16. Ebenaceae
27. Diospyros eriantha Champ. ex Benth. olaw Food
Hunting
17. Euphorbiaceae
28. Macaranga tanarius (L.) Muell.-Arg. kutung Seasonality
29. Mallotus paniculatus (Lam.) Muell.-Arg. adipelan Clothes and ornaments
var. formosanus (Hayata) Hurusawa
30. Manihot esculenta Crantz * kasiafa Food
Farming and livestock
18. Fagaceae
31. Cyclobalanopsis glauca kohecalay cidek Hunting
(Thunb. ex Murray) Oerst. Living/Living space
Seasonality
32. Cyclobalanopsis hypophaea kahengangay cidek Hunting
(Hayata) Kudo Living/Living space
Seasonality
33. Lithocarpus castanopsisifolius cidek Living/Living space
(Hayata) Hayata
34. Quercus tarokoensis Hayata cidek Living/Living space
Seasonality
19. Lauraceae
35. Cinnamomum kanehirae Hayata rakes Tools and utensils
36. Lindera communis Hemsl. sadim Farming and livestock
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Plant list

Amis name of the plant
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Use category

20.

Leguminosae (Fabaceae)

37. Arachis hypogea L.* kodasing Food

Farming and livestock
38. Cajanus cajan (L.) Millsp.* fata'an Food

Farming and livestock
39. Canavalia ensiformis DC.* hahac Food

Farming and livestock
40. Lablab purpureus (L.) Sweet* tefea Food

Farming and livestock
41. Leucaena leucocephala (Lam.) de Wit* kapipiay Food

Farming and livestock
42. Phaseolus lunatus L. T kakitaan Food

Farming and livestock
43. Psophocarpus tetragonolobus (L.) DC* fadas Food

Farming and livestock
44. Pueraria montana (Lour.) Merr. masay Medicine
45. Vigna umbellata (Thunb.) Ohwi & Ohashi* arumacik/ nanuwac Food

Farming and livestock

46. Vigna unguiculata (L.) Walpt kalitang Food
Farming and livestock
21. Lythracea
47. Lagerstroemia subcostata Koehne tuli Tools and utensils
22. Moraceae
48. Broussonetia papyrifera (L.) rorang Food
L’Herit. ex Vent. Farming and livestock
Clothes and ornaments
49. Ficus ampelas Burm. f. sulac Hunting
50. Ficus caulocarpa (Miq.) Migq. cepu Food
Farming and livestock
Hunting
51. Morus australis Poir. adidem Food
23. Myrsinaceae
52. Ardisia sieboldii Miq. Hunting
53. Ardisia squamulosa Presl* "muy Food
Farming and livestock
24. Myrtaceae
54. Psidium guajava L.* kidafes Food
Farming and livestock
25. Opiliaceae
55. Champereia manillana (Bl.) Merr. kalimenaw Food
Farming and livestock
26. Piperaceae
56. Piper betle L.* fila Food
57. Piper kadsura (Choisy) Ohwi filak Food
58. Piper umbellatum L. fidagel Food

27.

Polygonaceae
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Plant list
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Amis name of the plant Use category

59. Polygonum chinense L.

kalusay Food
Tools and utensils

28. Rosaceae

60. Prunus mume (Sieb.) Sieb. & Zucc.T

nifosi Hunting

61. Rubus croceacanthus Lévl.

‘edox Food
Farming and livestock

62. Rubus swinhoei Hance ‘edox Food
29. Rutaceae
63. Murraya exotica L. datay Tools and utensils
64. Toddalia asiatica (L.) Lam. kapusiay Recreation
65. Zanthoxylum ailanthoides Sieb. & Zucc. tana Food
30. Sapindaceae
66. Euphoria longana Lam.* kingking Weather forecasting
31. Solanaceae
67. Capsicum annuum L.* atakiway Food

Farming and livestock

68. Solanum integrifolium Poir.

tayaling Food
Farming and livestock

69. Solanum nigrum L.

tatokem Food
Farming and livestock

32. Ulmaceae

70. Zelkova serrata (Thunb.) Makino tilefes Living/Living space
Recreation
33. Umbelliferae
71. Oenanthe javanica (Blume) DC. alomisi Food

Farming and livestock

34. Urticaceae

72. Boehmeria nivea (L.) Gaudich.* keliw Clothes and ornaments
Recreation
Monocotyledons
35. Araceae
73. Alocasia odora (Roxb.) K. Koch lawilaw Medicine

Tools and utensils

74. Colocasia esculenta (L.) Schott*

tali Food
Farming and livestock

75. Colocasia formosana Hayata anac Food
36. Gramineae (Poaceae)

76. Arundo formosana Hack. aligel Hunting

77. Bambusa oldhamii Munro* tadaawul Food

Farming and livestock

78. Bambusa stenostachya Hack. fetunay Festival
79. Cymbopogon nardus (L.) Rendle* kusuy Food

Tools and utensils
80. Dendrocalamus latiflorus Munro* esong Festival

Food
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Plant list Amis name of the plant Use category
81. Imperata cylindrica (L.) P. Beauv. var. e'le Living/Living space
major (Nees) C. E. Hubb. ex Hubb.
& Vaughan
82. Miscanthus sinensis Andersson naliti Food
83. Oryza sativa L.7 panay, falin-unu (§&>K) Food

Farming and livestock

84. Phyllostachys makinoi Hayata

suwik

Food
Farming and livestock

85. Setaria italica (L.) P. Beauv.*

hafay, lamelu

Food
Farming and livestock

86. Setaria palmifolia (J. Konig) Stapf. salonan Weather forecasting
87. Sinobambusa kunishii (Hayata.) Nakai folo' Food
Farming and livestock
88. Sorghum bicolor (L.) Moench.* falisan Food
89. Zea mays L.* ariray Food
Farming and livestock
37. Liliaceae
90. Tricyrtis formosana Baker Food
38. Orchidaceae
91. Anoectochilus formosanus Hayata sagasif Tools and utensils
39. Palmae (Areacaceae)
92. Areca catechu Linn.* i'cep Food
Festivals
Tools and utensils
93. Arenga tremula (Blanco) Becc. sarengad Food
Festivals
Weaving
94. Calamus formosanus Burret oway Food
Living/Living space
Weaving
95. Cocos nucifera L.t afinung Food
Festivals
40. Zingiberaceae
96. Alpinia zerumbet (Pers.) B.L. Burtt lengac Food
& R.M. Sm. Medicine

Tools and utensils
Weaving







