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Abstract. Sudchaleaw S, Saensouk S, Saensouk P, Sungkaew S. 2023. Species diversity and traditional utilization of bamboos (Poaceae)
on the Phu Thai Ethnic Group in northeastern Thailand. Biodiversitas 24: 2261-2271. The study of species diversity by survey method
and traditional utilization by interviewing local philosophers, folk healers, elders, and villagers with semi-structured interviews of
bamboos (Poaceae) in the Phu Thai Ethnic Group in four provinces including Kalasin, Mukdahan, Nakhon Phanom, and Sakon Nakhon
Provinces, in the Northeast of Thailand was conducted from May 2019 to August 2021. In addition, the aim of this research is to study
the species diversity and traditional utilization of Bamboo (Poaceae) in the Phu Thai Ethnic Group in Nakhon Phanom, Sakon Nakhon,
Kalasin, and Mukdahan Provinces, in Northeastern Thailand. Survey Five genera, and 13 species including Bambusa bambos (L.) Voss,
B. beecheyana Munro, B. burmanica Gamble, B. nutans Wall. ex Munro, B. spinosa Roxb., B. vulgaris Schrad. ex J.C.Wendl.,
Dendrocalamus asper (Schult. & Schult.f.) Backer ex K. Heyne, D. giganteus Munro, D. sinicus L.C. Chia & J.L.Sun, Gigantochloa
albociliata (Munro) Kurz, Thyrsostachys siamensis Gamble, xThyrsocalamus liang Sungkaew & W.L. Goh, and Vietnamosasa pusilla
(A. Chev. & A. Camus) T.Q. Nguyen were found. The genus with the highest species is Bambusa, with seven species, followed by
Dendrocalamus (3 species). One species per genus was found in the other three genera: Gigantochloa, Thyrsostachys, and
Vietnamosasa. Vernacular name, distribution, ecology, and phenology are present here. The traditional utilization of bamboos in the Phu
Thai Ethnic Group in these four provinces indicated that bamboo was used as food for 13 species from five genera. While six species in
three genera were used for medicinal purposes, 13 species from five genera were used as equipment, appliances, and housing materials,
seven species from four genera were used as ornamental plants, and 13 species from five genera were used in ritualistic ceremonies. The
data on species diversity and traditional utilization of bamboos in the Phu Thai Ethnic Group in these four provinces in Northeastern
Thailand were newly reported.
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INTRODUCTION

Bamboo is a monocotyledon plant belonging to the
Poaceae family, widely distributed in most parts of the
world. Both in the warm temperate and tropical, especially
in the tropical region of Asia, exceptionally in Europe, the
Arctic, and the Antarctic. It is well known as the tallest
grass in the world, with heights reaching up to 100 feet or
more. About 75 genera and c. 1,250 species of bamboo are
in the world today (Sharma 1980; Bamboo Phylogeny Group
(BPG) 2012; Tamang et al. 2013; Kumari 2019). In
addition, c. 45 genera and c. 750 species are distributed in
the Southeast (Dransfield 1980, 1998; Yuming et al. 2004;
Wong et al. 2016; Goh et al. 2020; Liu et al. 2020, 2022).
Also, c. 13 genera and c. 60 species are found distributed in
Thailand (Royal Forest Department 1988), and expected up
to 20 genera and uptol00 species will be distributed in
natural habitats in Thailand (Sangkaew et al. 2018). Several
years ago, many species of Bamboo were discovered by
several scientists, i.e., Chimonocalamus auriculatus
Sungkaew, Hodk. & N.H.Xia (Sungkaew et al. 2018),
Chimonocalamus elegans Sungkaew & Teerawat.
(Teerawatananon et al. 2017), Dendrocalamus khoonmengii

Sungkaew, A. Teerawatananon & Hodk. (Sungkaew et al.
2007), xThyrsocalamus liang (Goh et al. 2018),
Pseudostachyum polymorphum Munro (Teerawatananon et
al. 2014), Thyrsostachys oliveri Gamble (Sungkaew et al.
2021) and T. siamensis Gamble (Sungkaew et al. 2021).

In addition, bamboo is a versatile plant that humans use
for life. Their way of life and culture has been associated
with this plant since ancient times. They are used for food,
raw materials, building homes, musical instruments, and
medicinal purposes. The indigenous knowledge using
bamboo has been passed down from generation to
generation in the communities. Still, some have been lost
over time due to the social conditions change, and the rural
lifestyle was gradually replaced by urban society.
Therefore, it should be studied to gather information to
inherit this wisdom and not lose any more wisdom in using
bamboo. In particular, research on ethnobotany is also
related to many other fields, such as taxonomy, ecology,
pharmacology, and anthropology. It is also a guideline to
extend the local wisdom and develop the use of bamboo for
sustainable use in the future (Bystriakova et al. 2003;
Pande and Pandey 2008; Kuttiraja et al. 2013; Pholhiamhan
et al. 2018; Junsongduang et al. 2020).
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These factors significantly contribute to reducing
bamboo in nature in local communities of Phu Thai Ethnic
groups in Nakhon Phanom, Kalasin, Mukdahan, and Sakon
Nakhon provinces, in Northeastern Thailand (Pholhiamhan
et al. 2018; Junsongduang et al. 2020). That reduction is
due to urban and community development, and utilization
to increase agricultural productivity, dredging of swamps,
expanding waterways, construction of walls along the
canals to prevent erosion, the landscape improvement,
including the use of bamboo in terms of food, equipment,
appliances, and building houses (Pholhiamhan et al. 2018).

The benefits of bamboos species are widely known
(Goh et al. 2018). Phu Thai Ethnic Group has been found
to have the most population Nakhon Phanom, Sakon Nakhon,
Kalasin, and Mukdahan Provinces, in Northeastern Thailand.
While, many species of bamboos such as Bambusa nutans
Wall. ex Munro, B. bambos (L.) Voss, B. spinosa Roxb.,
Thyrsostachys siamensis Gamble, and xThyrsocalamus
liang Sungkaew & W.L. Goh were the most used in
Northeastern Thailand by Phu Thai Ethnic groups,
especially in Nakhon Phanom Province (Pholhiamhan et al.
2018). However, Phu Thai Ethnic Group in Sakon Nakhon,
Kalasin, and Mukdahan Provinces never reported before.
Therefore, there is a risk of extinction of these plants from
their natural habitat (Pholhiamhan et al. 2018;
Junsongduang et al. 2020). Regarding conservation,
bamboo is a pioneer plant that grows in empty spaces or
areas that are invaded and destroyed quickly, thus helping
to quickly improve the ecological conditions in the
destroyed forest area. It is also a plant with a broad root
system that helps prevent embankment erosion. Moreover,
planting bamboo along the embankment of the waterways
will help preserve the surfaces of the soil's moist and
beautiful landscapes. It also helped to improve the soil
condition and became the origin of the name "Din Kui
Phai" (Bamboo Soil), which is suitable for growing other
plants. Therefore, the aim of this research is to study the
species diversity and traditional utilization of Bamboo
(Poaceae) in the Phu Thai Ethnic Group in four provinces,
including Nakhon Phanom, Sakon Nakhon, Kalasin, and
Mukdahan Provinces, in Northeastern Thailand.

MATERIALS AND METHODS

Study areas and plant diversity

The study was conducted from May 2019 to August
2021 in Nakhon Phanom, Kalasin, Mukdahan, and Sakon
Nakhon Provinces, northeastern Thailand (Figure 1).
Bamboo species diversity, vernacular names, distribution
data, ecological data, and phenology were recognized in the
field. Plant specimens are collected at least five duplicates
per plant species with a tag recording the name of the
locality, collecting date, collector name, and place of
storage based on various botanical documents, e.g.,
Phengkhlai 1972; Chayamarit 1994; Middleton 2009;
Inthachub et al. 2010; Chantaranothai 2011; Poopath et al.
2012; Boonma et al. 2020, 2021; Saensouk and Saensouk
2019; Saensouk et al. 2016, 2021a, 2021b. Plant specimens
are deposited at Mahasarakham University Herbarium.
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Verify scientific names using taxonomic information, the
key to species, relative botanical documents, and an online
database from the Plant of the World Online (Kew Science
2022). Moreover, the specimens in this study were
compared with herbarium specimens that were deposited
aboard herbaria in Thailand, i.e., Herbarium of Department
of National Parks, Wildlife and Plant Conservation (BKF),
Bangkok Herbarium (BK), Queen Sirikit Botanical Gardens
Herbarium (QBG) and Khon Kaen University Herbarium
(KKU), available taxonomic literature and online images.

Phu Thai Ethnic Group in Nakhon Phanom Province
has 4 villages: (i) Na Bua village, Khok Hin Hae Sub-
district, Renu Nakhon District, (ii) Fang Nakhon village,
Saen Phan Sub-district, That Phanom District, (iii)
Phanthakiri village, Saen Phan Nuea Sub-district, That
Phanom District, (iv) Mhan Yhon village, Saen Phan Nuea
Sub-district, That Phanom District. The climate in Nakhon
Phanom Province is hot and humid. The type of ecosystem
is deciduous dipterocarp forest, mix-deciduous forest and
forest near the watercourse. The most local populations are
agriculture, buddhism, and Phu Thai culture. (Pholhiamhan
et al. 2018)

Phu Thai Ethnic Group in Kalasin Province has 3
villages: (i) Huay Daeng village, Kut Wa Sub-district,
Kuchinarai District, (ii) Nong Hang village, Nong Hang
Sub-district, Kuchinarai District, (iii) Khok Kong village,
Kut Wa Sub-district, Kuchinarai District. The climate in
Kalasin Province is hot and humid. The type of ecosystem
is deciduous dipterocarp forest, mix-deciduous forest and
forest near the watercourse. The most local populations are
agriculture, buddhism, and Phu Thai culture (Phatlamphu
etal. 2021).

Phu Thai Ethnic Group in Mukdahan Province has 2
villages: (i) Pao village, Ban Pao Sub-district, Nong Sung
District, (ii) Phu village, Ban Pao Sub-district, Nong Sung
District. The climate in Mukdahan Province is hot and
humid. The type of ecosystem is deciduous dipterocarp
forest, mix-deciduous forest and forest near the watercourse.
The most local populations are agriculture, buddhism, and
Phu Thai culture (Hiroshi 2000).

Phu Thai Ethnic Group in Sakon Nakhon Province has
5 villages: (i) Tha Wat village, Pathum Wapi Sub-district,
Song Dao District, (ii) Nong Mek village, Kham Na Tae
Sub-district, Kham Ta Kla District, (iii) Phon Thong
village, Na Tae Sub-district, Kham Ta Kla District, (iv)
Kham Ta Kla village, Kham Ta Kla Sub-district, Kham Ta
Kla District, (v) Ti Sombun village, Na Tae Sub-district,
Kham Ta Kla District. The climate in Sakon Nakhon
Province is hot and humid. The type of ecosystem is
deciduous dipterocarp forest, mix-deciduous forest and
forest near the watercourse. The most local populations are
agriculture and buddhism. All of area studies are Phu Thai
culture (Saensouk and Saensouk 2020).

Interview villagers about the local names of each
species of bamboo, utilization, and parts of plants that are
used in all three aspects, namely plants used as food,
medicinal, ornamental plant, and building houses, according
to the prepared questionnaire (Pholhiamhan et al. 2018;
Junsongduang et al. 2020; Numpulsuksant et al. 2021;
Saisor et al. 2021).
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Figure 1. Map of Thailand with divided floristic regions after the "Flora of Thailand" shows the study areas with green part and closed
up in the upper right frame, followed by the geographical map of study areas in Sakon Nakhon Province (A), Nakhon Phanom Province
(B), Kalasin Province (C), and Mukdahan Province (D). (Thailand. 2023. https://www.google.com/maps/place/Thailand/)

Ethnobotanical data collection

The information on the use of bamboo in the
community by interviewing local philosophers, folk
healers, elders, and villagers with semi-structured

interviews from 14 villages, 40 people per village in four
provinces (Figure 1) and field observations were collected
data. During the interviews with each informant,
information regarding the local names of plants used by the
Phu Thai ethnic group, the plant parts used, method of
preparations, route of administration, and dosage were
recorded. Photographs of plants were provided.

Study of bamboo utilization of the Phu Thai Ethnic
Group in four Provinces as follows:

Nakhon Phanom Province by interviewing local
philosophers, folk healers, elders, and villagers with semi-
structured interviews in 4 villages: (i) Na Bua village,
Khok Hin Hae Sub-district, Renu Nakhon District; (ii)
Fang Nakhon village, Saen Phan Sub-district, That Phanom
District; (iii) Phanthakiri village, Saen Phan Nuea Sub-
district, That Phanom District; 4) Mhan Yhon village, Saen
Phan Nuea Sub-district, That Phanom District. The survey
was conducted from February to March 2020 by
interviewing people in the community for 40 local
philosophers and folk healers.

Kalasin Province by interviewing local philosophers,
folk healers, elders, and villagers with semi-structured
interviews in 3 villages as follows: (i) Huay Daeng village,

Kut Wa Sub-district, Kuchinarai District; (ii) Nong Hang
village, Nong Hang Sub-district, Kuchinarai District; (iii)
Khok Kong village, Kut Wa Sub-district, Kuchinarai
District. The survey was conducted from February to
March 2020 by interviewing people in the community for
40 local philosophers and folk healers.

Mukdahan Province by interviewing local philosophers,
folk healers, elders, and villagers with semi-structured
interviews in 2 villages as follows: (i) Pao village, Ban Pao
Sub-district, Nong Sung District; (ii) Phu village, Ban Pao
Sub-district, Nong Sung District. The survey was
conducted from February to March 2020 by interviewing
community members of 40 local philosophers and folk
healers.

Sakon Nakhon Province by interviewing local
philosophers, folk healers, elders, and villagers with semi-
structured interviews in 5 villages as follows: (i) Tha Wat
village, Pathum Wapi Sub-district, Song Dao District; (ii)
Nong Mek village, Kham Na Tae Sub-district, Kham Ta
Kla District; (iii) Phon Thong village, Na Tae Sub-district,
Kham Ta Kla District; 4) Kham Ta Kla village, Kham Ta
Kla Sub-district, Kham Ta Kla District; 5) Ti Sombun
village, Na Tae Sub-district, Kham Ta Kla District. The
survey was conducted from February to March 2020 by
interviewing people in the community for 40 local
philosophers and folk healers.
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Quantitative analysis index

The quantitative data analysis on the ethnobotanical
index to calculate the Use Value (UV) (Phillips et al.
1994), Jaccard's Similarity Index (JI) (Jaccard 1908),
Cultural Importance Index (CI) (Inta et al. 2008;
Phatlamphu et al. 2021).

Uses Value (UV)

The Uses Value is high when there are many uses
reports for a plant and indicates that the plant is very
important to the community. In contrast, the low value or
approach zero indicates that the plant has few reports of
uses or is used less often than plants with high UV Value.
However, the UV value does not distinguish whether a
plant is used for single or multiple purposes.

uv=-=
o
Where:
Ui : number of use reports cited by each informant

for a given species
N : Total number of informants

Jaccard's Similarity Index (J1)

This index was calculated to compare the uses of the
plant in two areas that were dominated by the different
study areas.

'

JI=

[a+b+c

Where:

a : Number of species used in area A

b : number of species used in area B

¢ :number of species used in both areas A and B

Cultural Importance Index (CI)

Cl index is the sum of the proportion of informants that
mention each species for their use categories, used to
demonstrate how important bamboo is for the community
based on the data from interviews and questionnaires. The
highest CI value equals the use category type, meaning all
informants mentioned that the plant was used in all
categories.

DRy

Cl=zVt o, .
Where:

NC : Total number of use categories
UR,; : Total number of use reports

N : Total number of informants

RESULTS AND DISCUSSION

Species diversity of bamboo in northeastern
communities of Thailand

The study of species diversity of Bamboo (Poaceae) in
Northeastern Communities of Thailand and their utilization
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with particular emphasis on the Phu Thai Ethnic Group
found 5 genera and 13 species, including Bambusa bambos
(L.) Voss, B. beecheyana Munro, B. burmanica Gamble, B.
nutans Wall. ex Munro ex Munro, B. spinosa Roxb., B.
vulgaris Schrad. ex J.C.Wendl., Dendrocalamus asper
(Schult. & Schult.f.) Backer ex K. Heyne, D. giganteus
Munro, D. sinicus L.C. Chia & J.L.Sun, Gigantochloa
albociliata (Munro) Kurz, Thyrsostachys siamensis
Gamble, xThyrsocalamus liang Sungkaew & W.L. Goh,
and Vietnamosasa pusilla (A. Chev. & A. Camus) T.Q.
Nguyen. The genus with the highest species is Bambusa,
with seven species, followed by Dendrocalamus (three
species). One species per genus was found in the other
three  genera:  Gigantochloa,  Thyrsostachys, and
Vietnamosasa. The vernacular name, distribution, ecology,
and phenology of Bamboo (Poaceae) species in this study
are present here.

Bambusa bambos (L.) Voss (Figure 2A)

Vernacular name: Phai Pa.

Distribution: It was found as native to Assam,
Bangladesh, Cambodia, India, Laos, Myanmar, Sri Lanka,
Thailand, and Vietnam.

Ecology: In the deciduous dipterocarp forest near the
watercourse and the mix-deciduous forest.

Phenology: Flower and fruit are not seen.

Bambusa beecheyana Munro (Figure 2B)

Vernacular name: Phai Kimsung.

Distribution: It was found as native to China South-
Central, China Southeast, Hainan, Myanmar, Taiwan, and
Vietnam. Whereas this species was the first time reported
in Thailand.

Ecology: Near the deciduous dipterocarp forest and the
mix-deciduous forest near the watercourse.

Phenology: Flower and fruit are not seen.

Bambusa burmanica Gamble (Figure 2C)

Vernacular name: Phai Whan.

Distribution: It was found as native to Bangladesh,
China South-Central, Laos, Malaya, Myanmar, and Thailand.

Ecology: In the deciduous dipterocarp forest near the
watercourse and the mix-deciduous forest.

Phenology: Flowering in May to October, fruit not seen.

Bambusa nutans Wall ex Munro. (Figure 2D)

Vernacular name: Phai Bong.

Distribution: It was found as native to Assam,
Bangladesh, East Himalaya, India, Laos, Nepal, Thailand,
Vietnam, and West Himalaya.

Ecology: In the deciduous dipterocarp forest near the
watercourse and the mix-deciduous forest.

Phenology: Flowering in March, Fruit not seen.

Bambusa spinosa Roxb. (Figure 2E)

Vernacular name: Phai Si Suk, Phai Yai.

Distribution: It was found native to Borneo, Jawa,
Lesser Sunda Is., Maluku, Philippines, and Sulawesi.
While, this species is introduced into Bangladesh,
Cambodia, China South-Central, China Southeast, Laos,
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Malaya, Nansei-Shoto, Puerto Rico, Taiwan, Vietnam,
including Thailand.

Ecology: In the deciduous dipterocarp and mix-
deciduous forest near the watercourse.

Phenology: Flowering not seen, fruit not seen.

Bambusa vulgaris Schrad. ex J.C.Wendl. (Figure 2F)
Vernacular name: Phai Lueang, Phai Jeen.
Distribution: It was found as native to Cambodia, China
South-Central, Laos, Myanmar, Thailand, and Vietnam.
Ecology: In the deciduous dipterocarp forest near the
watercourse and the mix-deciduous forest.
Phenology: Flowering in April, Fruit not seen.

Dendrocalamus asper (Schult. & Schult.f.) Backer ex K.
Heyne (Figure 2G)

Vernacular name: Phai Tong.

Distribution: It was found as native to Andaman Is.,
Bangladesh, Borneo, China South-Central, China
Southeast, Jawa, Laos, Lesser Sunda Is., Malaya, Maluku,
Myanmar, New Guinea, Philippines, Sulawesi, Sumatera,
Taiwan, Thailand, and Vietnam.

Ecology: In the deciduous dipterocarp forest near the
watercourse and the mix-deciduous forest.

Phenology: Flowering in October, fruit not seen.

Dendrocalamus giganteus Munro (Figure 2H)

Vernacular name: Phai Poah.

Distribution: It was found as native to Assam, China
South-Central, East Himalaya, India, Laos, and Myanmar.
This species was introduced into Bangladesh, Cambodia,
Comoros, Ecuador, Jawa, Lesser Sunda Is., Madagascar,
Malaya, Mauritius, Nepal, Puerto Rico, Seychelles, Sri
Lanka, Sumatera, Taiwan, Trinidad-Tobago, Vietnam,
including Thailand.

Ecology: In the deciduous dipterocarp forest near the
watercourse and the mix-deciduous forest.

Phenology: Flowering almost all year, fruit not seen.

Dendrocalamus sinicus L.C. Chia & J.L.Sun (Figure 21)

Vernacular name: Phai Chin.

Distribution: It was found as native to South-Central
China and Laos. Whereas, this species was the first time
reported in Thailand.

Ecology: In the deciduous dipterocarp forest near the
watercourse and the mix-deciduous forest.

Phenology: Flowering almost all year, fruit not seen.

Gigantochloa albociliata (Munro) Kurz (Figure 2J)
Vernacular name: Phai Rai, Mai Rai, Phai Khai.
Distribution: It was found as native to Assam,

Bangladesh, China South-Central, East Himalaya, Laos,

Myanmar, Thailand, and Vietnam.
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Ecology: In the deciduous dipterocarp forest near the
watercourse and the mix-deciduous forest.
Phenology: Flowering in March, Fruit not seen.

Thyrsostachys siamensis Gamble (Figure 2K)

Vernacular name: Phai Huak, Phai Ruak.

Distribution: It was found as native to Cambodia, China
South-Central, Laos, Myanmar, Thailand, and Vietnam.

Ecology: In the deciduous dipterocarp forest and mix-
deciduous forest.

Phenology: Flowering in November.

xThyrsocalamus liang Sungkaew & W.L. Goh (Figure 2L)

Vernacular name: Phai Chiang Prai, Phai Leang, Phai
Srang Prai.

Distribution: It was found as native to China South-
Central, China Southeast, East Himalaya, Hainan, Laos,
Myanmar, Nepal, Taiwan, and Vietnam. While, this species
was the first time reported in Thailand.

Ecology: In the deciduous dipterocarp forest near the
watercourse and the mix-deciduous forest.

Phenology: Flowering in October, mature fruit found in
April.

Vietnamosasa pusilla (A.Chev. & A.Camus) T.Q.Nguyen
(Figure 2M)

Vernacular name: Phai Pek.

Distribution: It was found as native to Cambodia, Laos,
Thailand, and Vietnam.

Ecology: In the deciduous dipterocarp forest near the
watercourse and the mix-deciduous forest.

Phenology: Flowering in April, Fruit not seen.

Traditional utilization of bamboo in the Phu Tai ethnic
group

A study of species diversity of bamboo in Northeastern
Communities of Thailand and their Utilization with
Particular Emphasis on the Phu Thai Ethnic Group located
in Nakhon Phanom, Kalasin, Mukdahan, and Sakon
Nakhon provinces. The interviewees were in 14 villages in
4 provinces, namely Nakhon Phanom, Kalasin, Mukdahan,
and Sakon Nakhon province found that there are 5 genera
of 13 species of bamboo used for utilization, are shown in
Table 1, along with their vernacular name.

Plant Utilization Index (Use Value, UV)

When considering the utilization index (Use value, UV)
of bamboos in the Phu Tai Ethnic Group in Nakhon
Phanom, Kalasin, Mukdahan, and Sakon Nakhon
provinces, as shown in Table 1. It's also one causing the
risk of extinction of such plants from the forest area
studied. But on the other hand, the low Use Value (UV)
may indicate that people are less interested in these plant
species, making them less at risk of extinction.
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Figure 2. The species diversity, some morphological characteristic and traditional utilization of Bamboo (Poaceae) some species in the
Phu Thai Ethnic Group in Nakhon Phanom, Sakon Nakhon, Kalasin, and Mukdahan Provinces, in Northeastern Thailand. A. Bambusa
bambos, B. B. beecheyana, C. B. burmanica, D. B. nutans, E. B. spinosa, F. B. vulgaris, G. Dendrocalamus asper, H. D. giganteus, I. D.
sinicus, J. Gigantochloa albociliata, K. Thyrsostachys siamensis, L. XT. liang, M. Vietnamosasa pusilla
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The utilization of bamboo by the Phu Tai Ethnic Group in
Nakhon Phanom Province

The villagers utilized bamboo from all three species: D.
asper, xT. liang, and B. spinosa. The benefits in each
aspect are as follows: (i) For food, young shoots are
cut/chopped into small pieces and then fermented, boiled,
and eaten with chili paste, or used to make bamboo shoot
soup or curry. (ii) For housing equipment, parts of the trunk
are used to make equipment and wickerwork, such as
baskets and knots, Kratib (sticky rice container), Sai (Fish
trap), Vase, Hats, Wardrobes, Pantry, Tables, Chairs, Cart,
including to build houses and fences. (iii) For ritual, the
parts of the stem are weaved into a Sai (Fish trap) used in
the main pillar ceremony before building a house. Then,
weave and make Chalaew (a container for offerings) in the
ceremony to receive the gift of the Mae Phosop goddess. In
addition, they made a fireboat frame for the Lai Ruea Fai
Festival, used to weave a Khong (container for holding
fish), and used it in the ceremony to drive away ghouls.
The utilization of bamboo by the Phu Thai Ethnic Group in
Nakhon Phanom Province is shown in Table 2.

The utilization of bamboo by the Phu Tai Ethnic Group in
Kalasin Province

The villagers utilized bamboo from all nine Species in
five genera as follows: B. bambos, B. burmanica, B.
nutans, B. spinosa, D. asper, D. giganteus, G. albociliata
T. siamensis, and xT. liang. The benefits in each aspect are
as follows: (i) For food, young shoots are cut/chopped into
small pieces, then fermented, boiled, and eaten with chili
paste or used to make bamboo shoot soup or curry. (ii) For
medicinal, local people do not use bamboos for medicine.
(iii) For housing equipment, parts of the trunk are used to
make equipment and wickerwork, such as baskets and knots,
Kratib (sticky rice container), Sai (Fish trap), Vase, Hats,
Wardrobes, Pantry, Tables, Chairs, Cart, including to build
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houses and fences. (iv) For ornamentals, bamboo is planted
as an ornamental plant in the home garden and includes
planted bamboo in a row to make bamboo fences alive. (v)
For ritual, used in the main pillar ceremony before building
a house. Weave and make Chalaew (a container for
offerings) in the ceremony to receive the gift of the Mae
Phosop goddess, used to weave a Khong (container for
holding fish), and to be used in the ceremony to drive away
ghouls. The bamboo utilization in the Phu Thai Ethnic
Group in Kalasin Province is shown in Table 2.

The utilization of bamboo by the Phu Tai ethnic group in
Mukdahan Province

The result found that the villagers utilized bamboo as
food and for ritual 12 species, used as housing equipment
and housed 11 species, and for ornamental purposes six
species as shown in Table 2. The benefits in each aspect are
as follows: (i) For food, young shoots are cut/chopped into
small pieces, then fermented, boiled, and eaten with chili
paste or used to make bamboo shoot soup or curry. (ii) For
medicinal, local people do not use bamboos for medicine.
(iii) For housing equipment, parts of the trunk are used to
make equipment and wickerwork, such as baskets and knots,
Kratib (sticky rice container), Sai (Fish trap), Vase, Hats,
Wardrobes, Pantry, Tables, Chairs, Cart, including to build
houses and fences. (iv) For ornamentals, bamboo is planted
as an ornamental plant in the home garden and includes
planted bamboo in a row to make bamboo fences alive. (v)
For ritual, used in the main pillar ceremony before building a
house. Weave and make Chalaew (a container for
offerings) in the ceremony to receive the gift of the Mae
Phosop goddess, used to weave a Khong (container for
holding fish), and to be used in the ceremony to drive away
ghouls. The bamboo utilization in the Phu Thai Ethnic
Group in Mukdahan Province is shown in Table 2.

Table 1. List of species of bamboos used by the Phu Thai Ethnic group in Nakhon Phanom, Kalasin, Mukdahan, and Sakhon Nakhon
provinces, Thailand with the Use Value (UV) of each species in each province

Use Value (UV)

Scientific name Vernacular name Nakhon Phanom Kalasin Mukdahan Sakon Nakhon Collection no.
Bambusa bambos 1wt (Phai Pa) - 0.65 0.25 0.58 Samruay 5, 18, 27
B. beecheyana leifinaga (Phai Kimsung) - - - 0.08 Samruay 34

B. burmanica lsiwa s (Phai Whan) - 0.10 0.10 0.05 Samruay 12, 23, 35
B. nutans Teiua (Phai Bong) - 0.70 0.15 0.38 Samruay 4, 21, 29
B. spinosa w@an (Phai Si Suk) 1.00 0.45 0.53 0.93 Samruay 1, 10, 14, 25
B. vulgaris 1windos (Phai Lueang) - - 0.18 0.18 Samruay 20, 32
Dendrocalamus asper ‘lima (Phai Tong) 0.43 0.53 0.33 0.40 Samruay 3, 8, 16, 28
D. giganteus Wz (Phai Poah) - 0.23 0.10 0.15 Samruay 11, 22, 33
D. sinicus 1+i5u (Phai Chin) - - 0.08 0.05 Samruay 24, 36
Gigantochloa albociliata  ‘ls'ls (Phai Rai) - 0.60 0.43 0.25 Samruay 6, 15, 31
Thyrsostachys siamensis  ‘lwsn (Phai Ruak) - 0.53 0.53 0.28 Samruay 9, 13, 30
xT. liang litAva (Phai Leang) 0.55 0.58 0.33 0.60 Samruay 2, 7, 17, 26
Vietnamosasa pusilla  ‘lwwin (Phai Phek) - - 0.20 - Samruay 19

Note: A cell without the Use Value means no species found or use found in that province
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Table 2. List of species in the Bamboo species used by the Phu Thai Ethnic group in northeastern Thailand provinces with used parts in

each benefits type, sorted from highest to lowest UV value

Used parts in each benefits type

. : Collection
Scientific name Food Medicinal Appllan_ces Ornamental Rite uv no.
& housing
Nakhon Phanom
Bambusa spinosa Young shoots - Stems - Stems 1.00 Samruay 1
xThyrsocalamus liang ~ Young shoots - Stems - Stems  0.55 Samruay 2
Dendrocalamus asper ~ Young shoots - Stems - Stems  0.43  Samruay 3
Kalasin
Bambusa nutans Young shoots - Stems Allplants  Stems 0.70 Samruay 4
B. bambos Young shoots - Stems - Stems  0.65 Samruay 5
Gigantochloa albociliata Young shoots - Stems Allplants  Stems 0.60 Samruay 6
xThyrsocalamus liang ~ Young shoots - Stems Allplants  Stems  0.58 Samruay 7
Dendrocalamus asper ~ Young shoots - Stems Allplants  Stems 0.53 Samruay 8
T. siamensis Young shoots - Stems Allplants  Stems 0.53 Samruay 9
B. spinosa Young shoots - Stems - Stems  0.45 Samruay 10
D. giganteus Young shoots - Stems - Stems  0.23  Samruay 11
B. burmanica Young shoots - Stems Allplants  Stems  0.10 Samruay 12
Mukdahan
Thyrsostachys siamensis Young shoots - Stems Allplants  Stems  0.53 Samruay 13
Bambusa spinosa Young shoots - Stems - Stems  0.53 Samruay 14
Gigantochloa albaciliata Young shoots - Stems Allplants  Stems 0.43  Samruay 15
Dendrocalamus asper ~ Young shoots - Stems - Stems  0.33  Samruay 16
xT. liang Young shoots - Stems Allplants  Stems 0.33  Samruay 17
B. bambos Young shoots - Stems Allplants  Stems 0.25 Samruay 18
Vietnamosasa pusila Young shoots - Stems - Stems  0.20 Samruay 19
B. vulgaris Young shoots - Stems - Stems  0.18  Samruay 20
B. nutans Young shoots - Stems Allplants  Stems 0.15 Samruay 21
D. giganteus Young shoots - Stems - Stems 0.10 Samruay 22
B. burmanica Young shoots - Stems - Stems 0.10 Samruay 23
D. sinicus Young shoots - - - Stems  0.08 Samruay 24
Sakon Nakhon
Bambusa spinosa Young shoots  Young shoots, roots, leaves Stems - Stems  0.93  Samruay 25
xThyrsocalamus liang ~ Young shoots  Young shoots Stems Stems  0.60 Samruay 26
B. bambos Young shoots  Young shoots Stems Allplants  Stems 0.58 Samruay 27
Dendrocalamus asper ~ Young shoots - Stems - Stems  0.40 Samruay 28
B. nutans Young shoots  Young shoots, roots, leaves Stems Allplants  Stems  0.38 Samruay 29
T. siamensis Young shoots  Young shoots Stems Allplants  Stems 0.28 Samruay 30
Gigantochloa albociliata Young shoots Root, young shoots Stems Allplants  Stems 0.25 Samruay 31
B. vulgaris Young shoots  Young shoots, roots, and water ~ Stems Allplants  Stems 0.18 Samruay 32
from the stems
D. giganteus Young shoots - Stems - Stems  0.15 Samruay 33
B. beecheyana Young shoots  Young shoots, water from stems Stems - Stems  0.08 Samruay 34
D. giganteus Young shoots - Stems - Stems  0.05 Samruay 35
D. sinicus Young shoots - Stems - Stems  0.05 Samruay 36

The utilization of bamboo by the Phu Tai Ethnic Group in
Sakon Nakhon Province

The villagers utilized bamboo for food, ritual and
housing equipment for 12 species, and for medicinal
purposes eight species, as shown in Table 2. The benefits in
each aspect are as follows: (i) For food, young shoots are
cut/chopped into small pieces, then fermented, boiled, and
eaten with chili paste or used to make bamboo shoot soup
or curry. (ii) For herbal purposes, the roots and the leaves
are boiled, then drink the water to help dissolve phlegm,
treat diarrhea, expel wind, urinate, menstruate, and cure
endometritis. Young shoots are used for cooking, helping
dissolves phlegm, solving diarrhea, treating drive wind, and
treating liver and spleen diseases. The water from the stems
is brought to drink to treat diabetes, high blood pressure,

gout, paresis, trigger finger, gallstones, etc. (iii) For
housing equipment, parts of the trunk are used to make
equipment and wickerwork, such as baskets and knots,
Kratib (sticky rice container), Sai (Fish trap), Vase, Hats,
Wardrobes, Pantry, Tables, Chairs, Cart, including to build
houses and fences. (iv) For ornamentals, bamboo is planted
as an ornamental plant in the home garden and includes
planted bamboo in a row to make bamboo fences alive. (v)
For ritual, used in the main pillar ceremony before building
a house. Weave and make Chalaew (a container for
offerings) in the ceremony to receive the gift of the Mae
Phosop goddess, used to weave a Khong (container for
holding fish), and to be used in the ceremony to drive away
ghouls. The bamboo utilization of the Phu Thai Ethnic
Group in Sakon Nakhon Province is shown in Table 2.
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Table 3. Similarity index (Jaccard index, JI) of the utilization of
species in the Bamboo species by the Phu Thai Ethnic group in
Nakhon Phanom, Kalasin, Mukdahan, and Sakon Nakhon
provinces of Northeastern Thailand

Number of species

Study area found in the area
Sakon Nakhon Province (A) 12
Nakhon Phanom Province (B) 3
Kalasin Province (C) 9
Mukdahan Province (D) 12
[ANBNCND]=(E) 3

Similarity index (Jaccard index; JI) 7.69

The similarities index in the bamboo utilization of the
Phu Tai Ethnic Group. The similarity index (Jaccard index,
JI) was used to analyze the relationship between the
utilization of bamboo among the Phu Thai Ethnic group by
interviewing local philosophers, folk healers, elders, and
villagers with semi-structured interviews. That interview
was conducted in 14 villages in 4 provinces, namely
Nakhon Phanom, Kalasin, Mukdahan, and Sakon Nakhon
province. The result found that the similarity index (J1) in
using bamboo of the Phu Thai Ethnic group in each area
was 7.69. It means that if the JI is greater than 1 or equal to
1, bamboo has been utilized in the Phu Tai Ethnic group.
The results in each area are similar, as shown in Table 3.
The most number of species to be 12 species have been
found in Sakon Nakhon Province and Mukdahan Province.
While, nine species were found in Kalasin Province. Three
species was discovered in Nakhon Phanom Province (Table
3). Three species, namely B. spinosa, D. asper, and xT.
liang were found in all four provinces. Bambusa
beecheyana was found only in Sakon Nakhon Province.
Vietnamosasa pusila was found only in Mukdahan
Province.

Discussion

The study of species diversity of Bamboo (Poaceae) in
Northeastern Communities of Thailand and their utilization
with particular emphasis on the Phu Thai Ethnic Group
found 13 species from five genera, including Bambusa
bambos, B. beecheyana, B. spinosa, B. burmanica, B.
nutans, B. vulgaris, Dendrocalamus asper, D. giganteus,
D. sinicus, Gigantochloa albociliata, Thyrsostachys
siamensis, xT. liang, and Vietnamosasa pusilla.

In Nakhon Phanom province, three bamboo species
were used, including B. spinosa, and D. asper, and XxT.
liang. Their young shoots are used for food, housing
equipment, building house, and rituals. In Kalasin
province, nine Species in five genera were used, including
B. bambos, B. burmanica, B. nutans, B. spinosa, D. asper,
D. giganteus, G. albociliata, T. siamensis, and xT. liang
used the young shoot for food, mature stem for making
housing equipment, to build houses and fences, planting as
ornamental, and used for rituals. In Mukdahan province, 12
species of bamboo were used, including B. bambos, B.
spinosa, B. burmanica, B. nutans, B. vulgaris, D. asper, D.
giganteus, D. sinicus, G. albociliata, T. siamensis, xT.
liang and V. pusilla to use as food, housing equipment,
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housing, ornamental, and for rituals. While in Sakon
Nakhon Province, 12 species of bamboo were used for
food, herbal purposes, housing equipment, building houses,
ornamental plants, and rituals, including B. bambos, B.
beecheyana, B. spinosa, B. burmanica, B. nutans, B.
vulgaris, D. asper, D. giganteus, D. sinicus, G. albociliata,
T. siamensis, and xT. liang.

This is consistent with the report of Thavorn and
Phetthongma (2014). In Thailand, 13 genera, 69 species of
bamboo were found in mixed forests, humid rain forests,
and evergreen hill forests, and some species have been
planted until they are generally known. It was found that 62
species of bamboo were utilized, of which 12 genera and
45 species were native to Thailand. The utilization of food,
residential appliances, ornamental plants, and rituals was
also reported. Similarly to the report of Bendem-Alee
(2014), bamboo has been utilized for the structure of the
Angel's House, along with banana leaves, coconut leaves,
and flowers used for decoration, which is used in the
Khuan So ceremony but did not mention the species of
bamboo used. And also consistent with Buranapim and
Jitkaew (2004) reporting the use of bamboo in the
production of appliances and wickerwork. In addition, it is
consistent with Pornwanichphong and Rittirod (2013), who
reported bamboo utilization of bamboo products
occupational development group. Ban Khaen Kham, Rai
Noi Subdistrict, Mueang District, Ubon Ratchathani
Province, uses bamboo in producing decorations,
souvenirs, and bamboo piggy banks. Also, to be developed
into a 5-star OTOP product of the village, but it does not
specify the bamboo species utilized.

The study of species diversity of Bamboo (Poaceae) in
Northeastern Communities of Thailand and their
utilization, with particular emphasis on the Phu Thai Ethnic
Group, found five genera and 13 species, including
Bambusa bambos, B. beecheyana, B. spinosa, B.
burmanica, B. nutans, B. vulgaris, Dendrocalamus asper,
D. giganteus, D. sinicus, Gigantochloa albociliata,
Thyrsostachys siamensis, xT. liang, and Vietnamosasa
pusilla. The genus with the highest species is Bambusa,
with seven species, followed by Dendrocalamus (three
species). One species per genus was found in the other
three  genera:  Gigantochloa, Thyrsostachys, and
Vietnamosasa. Twelve species, i.e., Bambusa bambos, B.
beecheyana, B. burmanica, B. nutans, B. vulgaris,
Dendrocalamus asper, D. giganteus, D. sinicus,
Gigantochloa albociliata, Thyrsostachys siamensis, xT.
liang and Vietnamosasa pusilla were distributed in
mainland as native to Assam, Bangladesh, Cambodia,
India, Laos, China South-Central, China Southeast, Hainan,
Myanmar, Taiwan, Sri Lanka, Thailand, and Vietnam.
While, two species, B. spinosa and D. asper, were found in
Island as native to Andaman Is., Borneo, Jawa, Lesser
Sunda Is., Maluku, Philippines, Sulawesi, New Guinea,
Philippines, Sulawesi, Sumatera. While, this species is
introduced into Bangladesh, Cambodia, China South-
Central, China Southeast, Laos, Malaya, Myanmar, Nansei-
Shoto, Puerto Rico, Taiwan, Vietnam, including Thailand.
Only D. asper was discovered in both areas (mainland and
Island). The ecology of all species has been found in the
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deciduous dipterocarp forest, the deciduous dipterocarp
forest near the watercourse, the mix-deciduous forest and
the mix-deciduous forest near the watercourse. The
flowering period of four species, namely B. nutans, B.
vulgaris, Vietnamosasa pusilla, and Gigantochloa
albociliata was bloomed in March and April. Two species,
D. asper and xT. liang have been found during the
flowering period in October. Only B. burmanica was
reported to have a flowering period from May to October.
Only T. siamensis was reported to have a flowering period
in November. Moreover, the flowering period of two
species, D. giganteus and D. sinicus have been found
almost all year. The result found that the fruit was found
only xT. liang in April.

The utilization of bamboo with particular emphasis on
the Phu Thai Ethnic Group in four provinces, including
Nakhon Phanom, Sakon Nakhon, Kalasin, and Mukdahan
Provinces, found that bamboo was used as food for 13
species from five genera. In addition, six species from three
genera were used for medicinal purposes, 13 from five
genera were used as equipment, appliances, and building
houses, seven from 4 genera were used as ornamental
plants, and 13 from five genera were used in ritualistic
ceremonies. The utilization index (Use value, UV) of
bamboos in the Phu Tai Ethnic Group in Nakhon Phanom,
Kalasin, Mukdahan, and Sakon Nakhon provinces found
that Bambusa spinosa indicated the highest use value in
three provinces: Nakhon Phanom (UV = 1.00), Mukdahan
(UV = 0.53), and Sakon Nakhon (UV = 0.93), whereas B.
nutans was indicated highest use value in Kalasin province
as UV = 0.70. The villagers in the Phu Thai Ethnic Group
in Nakhon Phanom province utilized bamboos for food,
housing equipment, and ritual from all three species: B.
spinosa, D. asper, and xT. liang. The villagers in the Phu
Thai Ethnic Group in Kalasin Province utilized bamboos
for food, medicinal, housing equipment, ornamentals, and
ritual from all nine species in five genera as follows: B.
bambos, B. burmanica, B. nutans, B. spinosa, D. asper, D.
giganteus, G. albociliata, T. siamensis, and xT. liang. The
villagers in the Phu Thai Ethnic Group in Mukdahan
Province utilized bamboos as food and for rituals 12
species, used as housing equipment and house 11 species,
and for ornamental purposes six species. The villagers of
the Phu Thai Ethnic Group in Sakon Nakhon Province
utilized bamboo for food, ritual and housing equipment for
12 species, and for medicinal purposes eight species. The
similarity index (JI) in using bamboo of the Phu Thai
Ethnic group in each area was 7.69.
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