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Abstracts 

In Myanmar, rural communities still depend on forests for their livelihood. 

Assessment of the subsistence use of plant diversity is essential for the sustainable use of 

plant resources. Ethnobotanical data were collected in three villages each with different 

historical backgrounds in Southern Shan State. DNA barcoding was used to facilitate species 

identification. A total of 93 plant species from 38 families was recorded as sources for 

construction, handicrafts and fiber. High economic potential of Toona sureni was uncovered. 

The majority of species assessed (83%) are extracted from the wild. Traditional knowledge of 

local communities should be given priority for conservation ensuring for the sustainable 

utilization of plant resources. 
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ရမှ်းပြည်နယ်တောင်ြိုင်းေွင်တောက်လုြ်တရးြစ္စညး်၊ လူသံုးြစ္စညး်များနှင့် 

တလျှော်အပြစ်အသံုးပြုလျက်ရိှသည့် အြင်များအား လူမှု ရုက္ခတေဒ ရှုတောင့်မှ တလ့လာပြင်း 

 

ဒေါက်တာသန့်ရှင်း  

လက်ဒောက်ညွှန်ကကားဒရးမှူး 

သစ်ဒတာသုဒတသနဌာန 
 

စာေမ်းအကျဉ်း 

ဒေသခံပြည်သူများ၏ ဒန့စဉ်လမူှုဘဝအတွက် သစ်နှင့် သစ်ဒတာေွက်ြစ္စညး်များမှာ 

အဒရးြါလျက်ရှိြါသည်။ အြင်သယံဇာတများအား စဉ်ဆက်မပြတ်အသံုးချနိုင်ဒရးအတွက် 

ဒေသခံပြည်သူများ အသံုးပြုလျက်ရှိသည့် အြင်များအား စနစ်တကျ ဒလ့လာမှတ်တမ်း 

တင်ရန်လိုအြ်ြါသည်။ လူမှုရုက္ခဒေေဆုိင်ရာ အချက်အလက်များအား ရှမ်းပြည်နယ် 

ဒတာင်ြိုင်းရိှ ဒကျးရွာ သံုးရွာ တွင် အဒပခပြု၍ စုဒဆာင်းခဲ့ြါသည်။ အြင်မျ ို းခွဲပခင်းအတွက် 

DNA Barcoding နည်းြညာကိုြါ အသံုးပြုခဲ့ြါသည်။ ဒဆာက်လြု်ဒရးြစ္စညး်၊ လူသံုးြစ္စညး် 

များနှင့် ဒလျှော်အပြစ်အသံုးပြုလျှေက်ရှိသည့် အြင်မျ ို းစိတ် ၉၃ မျ ို းအား ဒလ့လာမှတ်တမ်း 

တင်နုိင်ခဲ့ြါသည်။ ၎င်းတို့အနက် ၈၃ % မှာ သဘာဝဒတာများမှ ေုတလ်ုြ်သံုးစွဲလျက် 

ရှိဒကကာင်း ဒလ့လာသိရှိရြါသည်။ သစ်ဒတာ သယံဇာတများစဉ်ဆက်မပြတ် အသံုးချနုိင်ဒရး 

အတွက် ဒေသခံပြည်သူများ၏ ရိုးရာအသိ ြညာများအား ဦးစားဒြး စဉ်းစားဒဆာင်ရွက်ရန် 

လိအုြ်ြါဒကကာင်း တင်ပြအြ်ြါသည်။ 
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Ethnobotanical Study of Plants used for construction, handicrafts and fiber in Southern 

Shan State, Myanmar 

1. Introduction 

Ethnobotany is the discipline concerned with studying human interactions with plants 

and their habitats, often with an emphasis on their traditional use, with the management of 

plant resources viewed from an historical perspective (Pei et al. 2009). The use of forest 

products for subsistence is of great importance to people (Duchelle 2007). The wood is the 

most important forest product and it has contributed a lot in the development of various 

civilizations from time immemorial (Kharwal & Rawat 2009). The modernization of rural 

societies was characterized by a shift from subsistence farming/hunting and gathering to a 

market oriented economy and considerable improvement in healthcare resulted in a major 

change of life style in the local population (Abbet et al. 2014). However, the cultural 

association of plants and people is rarely studied, recorded or poorly understood and under 

appreciated (Jain 2000). Through the process of modernization the loss of traditional 

knowledge concerning the use of wild plant species has become a very serious issue (Grivetti 

& Ogle 2000).  

Myanmar is one of the hotspots of biodiversity (Myers et al. 2000; Krupnick & Kress 

2003) and is rapidly losing its forests due to increasing development and population growth. 

In Myanmar, rural communities still depend on forests for timber, fuel-wood, fodder, and 

bamboo (Hlaing et al. 2017). Therefore, an accurate understanding of plant diversity in 

Myanmar is urgently required and ethnobotanical studies assist in providing new and relevant 

information on natural plant resources (Hidayati et al. 2015; Rao & Natesh 2008). There are 

one hundred and thirty-five officially recognized ethnic groups in Myanmar (Ministry of 

Immigration and Population 2014), and each of these indigenous groups regard natural 

resources as essential to their culture and well-being (FAO 2010), and the conservation and 

sustainable use of these resources should be paramount. However, the reliance of rural people 

on ecosystems is rarely examined and thus typically overlooked in national politics and 

economics, resulting in inappropriate strategies that do not take into account the role of the 

environment (Ono & Suzuki 2013). In Myanmar, ethnobotany has been the focus of many 

studies in recent times but the emphasis has usually been on medicinal properties and the 

subsequent financial benefits and incentive for local communities (Ono & Suzuki 2013; 

Thantsin et al. 2016; Peters et al. 2007; Oo et al. 2011).  

In the present study, DNA barcoding techniques were used to facilitate species 

identification. DNA barcoding can aid in the taxonomic identification of plants by using a 

short, standard DNA region that is universally present in the target lineages and has sufficient 

sequence variation to identify species and assign unidentified individuals to their correct 

species (Hebert et al. 2003; von Cräutlein et al. 2011). The chloroplast rbcL gene is useful for 

surveying a regional flora of which is poorly known (Tobe et al. 2010). DNA barcoding will 

significantly augment morphology-base identification in many sectors and endeavors, will 

emerge more and more as a species-discovery tool, and will become routine for the scientific 

community (Janzen et al. 2009). 
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Figure1. Location map of study area 
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2. Objectives 

The specific aims of this study are to document the traditional knowledge and 

practices of plants in Southern Shan State, Myanmar, and compile a checklist of plants used 

by local communities for construction, handicrafts and fiber.  
 

3. Materials and Methods 

Place of study 
 

The Shan plateau to the east rises abruptly from the central basin of Myanmar, often 

in a single step of 600 m. Occupying the eastern half of the country, the Shan plateau is 

deeply dissected with an average elevation of about 900 m (Hadden 2008).  Northward, the 

plateau merges into the northern mountains, and southward it continues into the Dawna 

Range and to the Peninsular Tenasserim Mountains. The Shan plateau, because of its 

elevation, receives between 1900 mm and 2000 mm of precipitation annually with an average 

daily temperature of 22 ºC (Hadden 2008). The present study was based on an ethnobotanical 

analysis of plants used for construction, handicrafts and fiber in the western part of the Shan 

plateau. We conducted field researches in three villages each with different historical 

backgrounds, namely Eden (E), Myin Ka (M), and Pin-sein-pin (P) (Fig. 1 and Table 1). The 

ethnic groups residing in the study area are Danu, Taung-yoe, Shan, Bamar, Pao, Kayan and 

Kayin. The main ethic groups in Myin Ka and Pin-sein-pin Village are Danu and Taung-yoe. 

The main ethnic group in Eden Village is Kayan. According to the folklore of the villagers, 

old Myin Ka Village was established in the Bagan Era (9th -13th century) one mile away 

from the current village locatin. In late 19th century, the old village was destroyed because of 

ethnic conflicts in the area and was moved to its current location. Pin-sein-pin Village was 

established in the early 19th century. Eden Village was established in 1990. The villagers of 

Eden Village migrated from Kaya State because of civil war in that area.  
 

Interviews and collection of plant specimens 

Semi-structured interviews were conducted with a number of villagers about their 

traditional use of plants, such as construction timber, roofing, walling, handicrafts and fiber. 

First, we organized group meetings with villagers and explained the objectives of our 

research and consent was obtained before carrying out ethnobotanical survey. The ethical 

guidelines of the international society of ethnobiology were strictly adhered to (International 

Society of Ethnobiology 2006). From the initial group meetings, key informants were 

selected who already have reputation of being specialist in the use of plants for construction, 

handicrafts and fiber. On the other hand, specialized knowledge of a few "key informants" 

will likely preclude robust statistical analysis (Hoffman & Gallaher 2007). Therefore, group 

discussions were also held so as to gain further information on the use of plants and to 

reinforce the reliability of the data collected through semi-structured interviews. As it is 

mostly a male dominated work force in the construction and craftsmanship industries in 

Myanmar, this was subsequently reflected in the male bias of key informants interviewed. A 

total of 19 key informants were selected for interviews and fieldwork. The age of these 

informants ranged from 30 to 57 years including only one female informant. All informants 

grew crops and some of them also raised cattle, chickens and buffalos.  
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The field surveys were carried out in June-July 2015, February-March 2016 and 

November-January 2016, and voucher specimens including leaf fragments for DNA analysis 

were collected. Field sampling at each location was carried out together with an individual 

from that village to avoid the incorporation of the knowledge from other villagers from 

elsewhere. The calculated number of useful plants in a given area provided little insight into 

which species or vegetation types are more important to local people (Phillips et al. 1994).  

Voucher specimens were deposited in the herbaria of Makino Botanical Garden (MBK), 

Japan, and Forest Research Institute (RAF), Myanmar.  

 

DNA barcoding 
 

Total DNA was extracted from approximately 20 mg of dried leaf tissue by a CTAB 

method. PCR amplification of chloroplast rbcL region followed the procedure of CBOL Plant 

Working Group (2009). The rbcLa_F (5’-ATGTCACCACAAACAGAGACTAAAGC-3’) 

and the rbcLa_R (5’-GTAAAATCAAGTCCACCRCG-3’) were used as primers. The cycle 

sequencing was performed using BigDye
 
Terminator v3.1 Cycle Sequencing Kit and ABI 

3130 Genetic Analyzer (Thermo Fisher Scientific, Waltham, MA, USA).  

 

Species identification 
 

The Basic Local Alignment Search (Blast) program was used as a tool for searching 

for the similar DNA sequence from the database of the National Center for Biotechnological 

Information (NCBI). Among the compared sequences, the species with most similar 

sequences were used as guidance for species identification. The final identification of 

specimens was detemined by cross referencing with specimens housed at MBK, as well as 

the type specimen images on the website of JSTORE Global Plants (https://plants.jstor.org), 

and online herbarium catalog of the Royal Botanic Gardens, Kew 

(https://www.kew.org/herbcat/navigator.do). The plant descriptions were consulted in the 

Flora of China and Flora of Thailand. The scientific names for species are assigned in 

accordance with The Plant List (http://www.theplantlist.org). 
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4. Results and Discussions 

A total of 93 species from 38 families was recorded as plant resources for 

construction, handicrafts and fiber. Among these, 16 species was cultivated in home garden or 

on a larger scale in farmland.  As many of the vouchers collected were of sterile plants, DNA 

barcoding techniques facilitated and enhanced the accuracy of the identification of these 

samples. Fagaceae was the most dominant family with largest number of species (11 species) 

followed by Fabaceae (7 species), Lauraceae and Poaceae (5 species each). Ethnobotanical 

data such as vernacular names, collection localities and traditional uses are listed in Table 2 

and the frequency of uses for each species is listed in Table 3.  

A number of specific uses recognized in this study are listed in Table 4.  A few of the 

most commonly used tree species had multiple uses, but among the tree species used with 

medium frequency, some had very specialized uses restricted to one particular application. 

For example, Toona sureni (P) was prefered wood for ladders, the stem of 

Fraxinus floribunda (P) for cart yokes, the leaves of Imperata cylindrica (M) for roofing, and 

Calamus erectus (E) for basket weaving.  

Some exotic species, Anacardium occidentale (E) and Persea americana (M, P) were 

also cultivated in farmlands and home gardens. Seeds of Anacardium occidentale and fruits 

of Persea americana were important cash crops for the villagers. The wood of these two 

species is also used as timber for flooring and construction.  
 

Plant species used in each village 
 

In total, 38, 30, 39 plant species were documented for Eden, Myin Ka and Pin-sein-

pin Village respectively (Fig 2). Only one species, Albizia chinensis was used in all three 

villages. However, the mode of utilization for this species was different; for making pestle in 

Pin-sein-pin Village, but for construction purposes in other two villages. Myin Ka Village 

shared nine species with Pin-sein-pin Village and only five species with Eden Village. There 

were more commonly used shared species between Myin Ka and Pin-sein-pin villages than 

there were between Myin Ka and Eden villages. The reason for this could be due to the 

differences in forest type around each village. The forest type around Eden Village is 

deciduous whereas the forests surrounding Myin Ka and Pin-sein-pin Villages are evergreen. 

There was also an observed difference in the selection of preferred utilized species between 

three villages. For example, the more preferred species for construction in Myin Ka and Pin-

sein-pin were Castanopsis diversifolia and Schima wallichii, whereas the most preferred 

species for construction in Eden was Syzygium oblatum.  

 

Plants used for construction 
 

The villagers reported a variety of different uses of timber for construction such as 

posts, beams, rafters, door and window frames, door and window panels, and flooring etc. 

The wood of 76 species is used for construction purposes, including one bamboo species, the 

stem of which used as post for construction of hut. The most frequently used plants are 

Castanopsis diversifolia (M, P), Schima wallichii (M, P), Syzygium cumini (E, M), Syzygium 

oblatum (E), Prunus cerasoides (P), Castanopsis costata (E), Castanopsis indica (P), 
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Castanopsis echinocarpa (M), Syzygium pycnanthum (M,P), Toona sureni (P) and 

Quercus helferiana (M, P). 

Castanopsis diversifolia (M, P) and Schima wallichii (M, P) were the most frequently 

used plants for posts, beams, rafters, and door and window frames. Pterocarpus macrocarpus 

(E) is also one of the most sought after timber species in Myanmar for both construction and 

furniture making. Toona sureni (P) was used for ladders because of its attractive red colour 

and fine texture (Fig 3A). T. sureni (P) is considered high-value wood due to it being easy to 

saw and to work. Djam’an (2003) reported that it is used for high-class cabinets, furniture 

making, interior finishing, decorative paneling, crafts, musical instruments, cigar boxes, 

veneer and for construction. It is also known as Indonesian Mahogany in the timber market 

(Parvin et al. 2012). The growth of T. sureni (P) was very suitable against windy stress up to 

20 meters height. Therefore, the trees were used as a windbreak in the tea plantation at Pin-

sein-pin Village. This kind of traditional practice should be encouraged as a sustainable 

agroforestry system. Thus, this species has an excellent potential for economic development 

in the region. 

Three bamboo species, Bambusa polymorpha (E), Cephalostachyum pergracile (E) 

and Dendrocalamus calostachyus (P) were identified as being used for roofing and walling.  

D. calostachyus is also used for flooring (Fig 3B). The leaves of Imperata cylindrica are used 

for thatching (Fig 3C). Although bamboo is frequently used for walls and partitions, the use 

of thatch and bamboo as roofing materials become less frequent in the study area (Fig 3D). 

The wood of five tree species, Castanopsis costata (E), Castanopsis diversifolia (M, P), 

Castanopsis echinocarpa (E), Castanopsis indica (P) and Duabanga grandiflora (E) was 

identified as being used for constructing walls. 

Some of the plants species have multiple uses, such as for medicine and food. 

Mangifera indica (E, M) is a common home garden plant for edible fruit throughout 

Myanmar. Decoction of the bark from Alstonia scholaris (E) and Holarrhena pubescens (E) 

is locally used as a remedy for carminative and diarrhea respectively. Various biological and 

pharmacological activities have been reported for A. scholaris (Khyade et al. 2014). The 

antibacterial properties from the bark extract of H. pubescens have been reported 

(Chakraborty & Brantner 1999). 
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Figure 2. Number of species used in each village. 
 

Table 3. Frequency of use for each species from 19 key informants

Taxon Family
Collectio

n site*

Const-

ruction

Roof

and

wall

Craft Tying Sum

Castanopsis diversifolia Fagaceae M, P 10 1 3 0 14

Schima wallichii Theaceae M, P 10 0 3 0 13

Prunus cerasoides Rosaceae P 7 0 5 0 12

Syzygium cumini Myrtaceae E, M 9 0 1 0 10

Castanopsis costata Fagaceae E 7 1 1 0 9

Castanopsis echinocarpa Fagaceae M 7 1 1 0 9

Castanopsis indica Fagaceae P 7 1 1 0 9

Syzygium oblatum Myrtaceae E 8 0 0 0 8

Syzygium pycnanthum Myrtaceae M, P 7 0 0 0 7

Toona sureni Meliaceae P 6 0 1 0 7

Dipterocarpus  costatus Dipterocarpaceae E 5 0 2 0 7

Quercus helferian Fagaceae M, P 6 0 0 0 6

Pittosporum napaulense Pittosporaceae P 3 0 3 0 6

Protium serratum Buseraceae E 5 0 0 0 5

Persea americana Lauraceae M, P 5 0 0 0 5

Dendrocalamus calostachyus Poaceae P 3 2 0 0 5

Pinus kesiya Pinaceae M, P 3 0 2 0 5

Castanopsis lanceifolia Fagaceae M 2 0 3 0 5

*: E, Eden; M, Myin Ka; P, Pin-sin-pin.
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Plants used for traditional handicrafts 
 

The villagers reported using plants to construct handicrafts such as harrows, ploughs, 

axe handles, hoe handles, boxes, baskets, furniture, fence posts, cart yokes and cart axles (Fig 

3E). The most frequently used species for these handicrafts are Prunus cerasoides (P), 

Castanopsis diversifolia (M, P), Schima wallichii (M, P), Pittosporum napaulense (P), 

Castanopsis lanceifolia (M) and Fraxinus floribunda (P).  

Calamus erectus (E) was used for making various types of baskets. The use of rattan 

baskets for carrying food and fuel wood is still very common in the area.  

Anogeissus acuminata (E) and Castanopsis lanceifolia (M) were used as cart axles due to 

their strength and durability. Castanopsis diversifolia (M, P) was used for furniture and 

ploughs (Fig 3F). The wood of Fraxinus floribunda  (P) was used only for axe handles and 

cart yokes. Albizia chinensis (E, M, and P) was specially used as mortar and pestle in Pin-

sein-pin Village (Fig 3G). The wood of Holarrhena pubescens (E) was used for hoe handles.  
 

Plants used for fiber 
 

Only four species from the family of Malvaceae, Sterculia villosa (E), 

Scaphium scaphigerum (E), Abroma augusta (M) and Eriolaena spectabilis (M) were 

identified as being used for plant fiber. However, the villagers reported that plant fiber has 

become less preferable because of the increasing availability of plastic ropes from the market. 
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Figure 3. A. Ladder made from the wood of 

Toona sureni. B. Preparing for bamboo floor with 

Dendrocalamus calostachyus. C. Thatch 

preparing with Imperata cylindrica. D. Brick-

knocking style building in Pin-sein-pin Village. E. 

Crafts made of wood and bamboo are essential in 

rural livelihood. F. A common plough made from 

the wood of Castanopsis species. G. Mortar and 

pestle  made from the wood of Albizia chinensis. 
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Table 4. Specific uses and prefer speceies

Most used species

Construction

Beam Castanopsis diversifolia, Schima wallichii    

Door and window frame Castanopsis diversifolia, Syzygium cumini    

Door and window panel Toona sinensis   

Flooring Castanopsis costata, Dipterocarpus costatus  

Ladder Toona sureni 

Post Castanopsis diversifolia, Schima wallichii    

Rafter Castanopsis diversifolia, Schima wallichii    

Craft

Axe handle Fraxinus floribunda, Vitex burmensis

Basket Calamus erectus

Cart axil Castanopsis lanceifolia, Anogeissus acuminata 

Cart yoke Fraxinus floribunda

Furniture Prunus cerasoides, Dipterocarpus costatus 

Harrow Castanopsis diversifolia, Eriolaena kwangsiensis 

Hoe handle Prunus cerasoides

Pestle Albizia chinensis, Diospyros montana

Plough Castanopsis diversifolia, Albizia julibrissin 

Walling and roofing 

Roofing Imperata cylindrica 

Walling Bambusa polymorpha, Cephalostachyum pergracile

Tying 

Fibre Sterculia villosa, Scaphium scaphigerum

Others

Post for agricultre Glochidion nubigenum

Post for fence Erythrina arborescens

Type of use
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5. Conclusion 
 

The results of this study indicate that plant resources are very important in meeting 

the basic needs of local communities especially for shelter and daily utensils. A rich diversity 

of plants as a source for construction material, handicrafts and fiber has been documented in 

this study. The local communities are using diverse plant species for different use categories. 

The accumulated body of traditional knowledge about plants can improve the economic value 

of the plant resources available to the local community. This kind of traditional knowledge is 

very important for the sustainable use of plant resources. However, the diminishing use of 

plant resources has also been observed in the study area due to the availability of substitutes, 

such as plastic ropes from the markets.  

The majority of species (83%) are still extracted from the wild for subsistence uses. 

Tree species, which were more frequently used, were identified through this study and this 

knowledge could be used to address the conservation issues of the surrounding natural 

forests. To help reduce the pressure on the natural resources from surrounding forests, high 

priority should be given to plant heavily utilized and high demand timber species in home 

gardens and in farmland to encourage the sustainable utilization of plant resources. 

The traditional ethnobotanical knowledge of local communities should be considered 

for in-situ biological conservation programs since the biological, cultural and ethnobotanical 

diversity are all threatened in Shan State. Conservation programs should be incorporated that 

prioritise the protection of natural resources by encouraging traditional activities that take 

into consideration the local knowledge of plants. 
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