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Abstract. 
The understanding of interaction between rural people and forest products is one of the challenges faced while balancing forest product utilization with forest conservation in Myanmar. This study aims to contribute an effort to such challenges by analyzing the interaction of rural households with forest products in Myanmar. Data were collected using face-to-face questionnaire interviews with 218 households and conducting a rapid tree inventory across 132 circular random plots in selected rural communities around four townships of the Katha District. The empirical results indicate that the 95% of rural households were entirely dependent on forest products. The survey documented 13 main forest products and 54 tree species, which were primarily used for household consumption. Low-income households compared with medium- and high-income households with low educational level () and a small agricultural land area () were found to be more forest-dependent households. Illegal logging, mining, fuel-wood collection, slash-and-burn agriculture, and the establishment of forest plantations were reported as the main causes of forest products depletion. Findings from this study, although at a microlevel, can be used by the Myanmar Forestry Department as baseline information to improve community-based forest management activities.



1. Introduction
Globally, about 1.6 billion rural people’s livelihood depends fully or partially on products derived from local forests [1, 2]. These people live within or adjacent to the forest and have relied on these wild and natural resources to meet their basic needs for survival and livelihoods for many generations [1]. Several studies [2–4] highlight the significant contributions of forest products to the income of rural households, including the alleviation of poverty [5]. This dependence has indicated negative impacts on the environment such as forest resource depletion, soil erosion, water pollution, and climate change [1]. In Myanmar, a developing country, 70% of the total population comprises rural households living close to the forest and depending on it for their livelihoods [6–8]. This population practices shifting cultivation in the nearby forest area and directly extracts forest products [9, 10]. According to the findings of Forest Resource Assessment, Myanmar has the third highest rate of annual forest area reduction in the world [11], lost due to several factors including increasing population, poverty, and unsustainable land-use practices [6, 11–13].
To address the negative impacts of the people-forest interaction, forest conservation has become an important course of action with the maintenance of diverse natural habitats through regulation of people’s access to and utilization of forest products [13–15]. Conservation proponents argue that formal forest conservation actions provide the best possible way to achieve resource sustainability [16–18]. They also point out that only a small fraction of people doubts the potential of forest conservation to alleviate poverty among users [17, 19]. However, several challenges have emerged regarding the ways of creating a balance between forest conservation and utilization without compromising on ecological values, especially in developing countries [20, 21]. The understanding of the interaction between people and forests is imperative to address the challenges [16, 22] that comprise people’s perceptions about their local ecosystem as one critical factor [23]. A deeper understanding of the people-forest interaction at the community level is limited, and necessary to achieve an effective, long-term forest conservation strategy that generates benefits to local people’s livelihoods through policy interventions [24, 25] because rural people’s dependence on forest products varies across regions [20, 21].
Myanmar forests are socially and economically significant to the country. Since 1856, the government of Myanmar has applied forest management principles to conserve its forests for the sustainability of forest products [26, 27]. The community-based forest management (CBFM) approach was introduced in the 1990s. The Forest Law of 1992, Myanmar Forest Policy of 1995, the Protection of Wildlife & Wild Plants and Conservation of Natural Areas Law of 1994, and Community Forestry Instructions of 1995 were issued by the government and are enacted to achieve sustainable forest management [7]. The Forest Department of Myanmar (FD) conducts the national forest inventory as a forest resource accounting system to assess the forest condition and land-use changes to develop stand and volume tables [28]. On the basis of this information, the FD is conducting a working plan with the activities of forest conservation and development for both environment and people to achieve sustainable forest management. The Forest Law of 1992 stipulates that local communities, who live in the forest land area, have a right to use the forest products from their surrounding areas for their consumption (domestic uses). It also defines the extraction quantity of forest products based on the available stock of resources. The local communities are not allowed to trespass and/or encroach rights, pasture, break up, clear, dig, or damage the original condition of the forest land without a permission from the government [7]. The FD imposes a seasonal hunting restriction to protect the wildlife based on the Protection of Wildlife & Wild Plants and Conservation of Natural Areas Law of 1994. Despite these efforts, Myanmar lost 19% of its forest area between 1990 and 2010 [8]. The weak enforcement of regulations regarding the implementation of forest conservation and utilization activities have emerged as a critical problem for sustainable forest management [6, 14, 26, 27]. Although the FD applies the CBFM approach to conserve the forests, information on rural people’s interaction with forest products is not available, and, as a result, it has not been incorporated into the relevant policies and management plans [6]. This negligence has been largely limited to descriptive accounts of people’s interaction with forest products [29]. This oversight has created a gap in knowledge on people’s interaction with forest products and is one of the major challenges for balancing forest conservation with the sustainable utilization of forest products for rural livelihood [12, 15, 30]. The understanding of people’s dependence on forest products can bridge this gap and can support the activities of conservation and development policy interventions as sustainable forest management [31].
The objective of this study is to analyze how rural people interact with forest products to meet their daily basic needs through a case study of rural communities in the Katha District of Myanmar. In the study, the basic needs of rural people mainly refers to food, energy, shelter, income, and healthcare [32, 33], while forest products refer to any product derived from forests, other wooded lands, and trees outside forests for subsistence use or cash generation. These forest products include timber, nontimber, and wild animals and their by-products [8, 10]. Furthermore, the study attempts to assess how household characteristics may influence people’s dependence on forest products and evaluates their utilized species composition and their perceptions about surrounding forests.
2. Materials and Methods
2.1. Study Area
The study was conducted in the Katha District of Myanmar, located between 23°31′ and 24°57′N and 95°14′ and 96°17′E. It is located between 200 m and 400 m above sea level, with highly humid weather (83.4%), high average annual rainfall (>4,000 mm), and an average temperature of 38.6°C [10]. The area is dominated by moist upper mixed deciduous forest and is classified as a Protected Public Forest under the management of the FD [10]. There are teak plantations established by the FD and registered gold mines of private companies within this forest area [10]. The district is one of the target areas of the FD for forest resource conservation through the integration of a forest conservation and development strategy. Specifically, four main townships—Banmauk (BM), Kawlin (KL), Pinlebu (PLB), and Wuntho (WT)—within the Katha District were selected for the field surveys as more than 89% of the total district population comprises rural populations living in these four townships [34] and 81% of theses townships’ areas are covered with natural forest. According to the Myanmar Information Management Unit (MIMU), a township is the third-level administrative division and is the subdivision of the district. Both urban and rural areas falling within the administrative boundaries of a township were included.
In these four townships, 15 rural communities (BM: Pin Hin Khar, Tone Poke, Haw Yaw, and Nam Hyin; KL: Kyun Taw, Pulaw Kalone, Cheyar, and Ayigyi; PLB: Waelar, Kha Tet, Ywar Tharyar, and Chaung Phya; and WT: Kan Kone, Binga, and Kyun Pin) were selected for the final field survey (Figure 1). The rural communities were selected with purposive sampling on the basis of the following factors: a high rural population area in the township, the proximity of the rural settlements to forested areas and urban settlements, and village size (number of households in the village).




	
	
		
			
		
		
		
		
		
		
		
		
		
		
		
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
			
		
		
			
			
				
				
					
				
					
				
					
				
					
				
					
				
					
			
			
			
		
			
				
				
					
				
					
				
					
				
					
				
					
				
					
			
			
				
			
				
			
		
			
				
			
				
			
				
			
		
			
				
			
				
			
		
			
		
			
	


Figure 1: Location of studied communities. Source: Katha District Forest Department, 2015 [10].


In the studied communities, the average household (HH) size is 5.8 household members with a minimum of three and a maximum of fourteen persons living in one household. The average education level is primary school. Generally, 95% and 86% of the households are engaged in forest-related and agricultural activities, respectively, as their main livelihood. They have a settlement history of over 100 years in these forest areas. The current inhabitants share the same ancestry and have similar cultures and analogous social institutions. The forests were previously inhabited by the ancestors of the locals and believed that forest ownership is customarily passed through ancestry. The surrounding forest is confirmed to be natural forests dominated by broadleaf species such as Sagat (Quercus glauca), Teak (Tectona grandis), and In (Dipterocarpus tuberculatus). The settlements are located at an average distance of 2 km from their surrounding natural forest areas and 36 km from the nearest urban area (towns). The rural communities define their forest boundaries in the surrounding forest area. The determination of forest boundaries has traditionally been set through discussions among neighboring communities and community members based on the streams and the ridges in the forest area. Although these forest boundaries are not officially recognized by the government, the communities comply with them and collect forest products within their designated forest boundaries.
Shifting cultivation with rice, groundnut, sesame, and sunflower is found to be a common agricultural practice in the surrounding forests and the permanent farmland, with only rice present around the settlements. Although most of the households in the studied communities have their own land for living in the settlement area, they do not own land for cultivation, that is, ungranted land area [10]. Generally, agricultural and forest activities are carried out as seasonal activities for livelihood. Home gardens are found around their homes in which fruit (tomatoes, brinjal, chillies, peas, bitter gourd, and ribbed gourd), tubers (potatoes, sweet potatoes, and radish), bulbs (onions and garlic), papaya, banana, and guava are planted for consumption. Fruit trees [>0.1 m of diameter at breast height (DBH)] such as mango, tamarind, coconut, and betel nut are also found along roadsides of the settlements.
Animal husbandry with pigs, cattle, and buffaloes is practiced in the studied communities. Pigs are raised for income, while cattle or buffalo are mainly used to plow agricultural land. Occupations of people residing in the study area include daily labor work at farms of other households and in gold mines, work in small private shops, and government services such as elementary school teachers.
2.2. Methods
Field-based quantitative and qualitative data collection was carried out in November 2015 and April 2016. We used an ethnobotanical approach [35] to achieve study objectives. This is a vital approach to study forest resource management and the interaction between people and forest products as it can evaluate the people, plants, and interaction of resource usage [35, 36]. The community-entry meetings were started with the 10–20 community people such as village heads, village elders, and a few additional villagers to obtain a general overview of the villages. Next, key informants were identified for a series of in-depth interviews using a snowball sampling technique. Snowball sampling was used to identify and get more information about the forest products (where to get and the different types of products available in the forest), forest trees (knowledge on the trees’ local name), their utilization (with different purposes), and surrounding forest areas. The target group for the key informants’ interview was a group of elders aged over 65 years. Household interviews with a total of 218 households (10% of the total households in the studied communities) were randomly sampled to investigate the interaction between the people and forest. Interviews were conducted with household heads (HHH) and where unavailable, a suggested person was interviewed. The household survey questionnaire was developed using a semistructured format with both closed and open-ended questions to obtain information about HH characteristics (demographic factors, household assets including food sources), HH income conditions, the collected forest products, and their perceptions about the forest. These interviews took between 30 and 45 minutes per household.
2.2.1. Household Characteristics and Perception
HH characteristics were collected from the HHHs regarding the members’ (family members or relatives who live, eat, and work together in the same house) age, sex, education level, occupation of HH’s members, and the HH’s activities for livelihood. The number of working people in HH was recorded for people aged between 15 and 75 years based on local conditions even though the working age range for working groups is defined by the Department of Labor of Myanmar as 15–65 years [37]. Education levels were categorized into six groups as per the categorization of the Myanmar National Education Law, 2014: 0 = no education (an inability to read or write), 1 = informal education (monastery), 2 = elementary school, 3 = middle school, 4 = high school, and 5 = university level. To ascertain people’s perceptions regarding the forest condition, they were asked closed and open-ended questions like “Do you think the surrounding forest area is changing? How has it changed?” Based on their answers, follow-up questions were added to inquire about the reasons behind their answer to the previous question and how the changing forest conditions affect their dependence on forest products to sustain their daily lives.
2.2.2. Household Income
HH income activities were divided into four groups: agriculture, forest products (timber forest products and nontimber forest products [NTFPs]), livestock, and other activities (daily labor wages, small private shops, and government services). Subsistence value is defined as the value of products consumed directly by the household or given away to friends and relatives [4, 38]. HH annual income was calculated by combining the income from all HH activities for cash and subsistence that was based on recall for one year, that is, the previous year (see (1)). During the community-entry meetings, the villagers (all participants) were asked to categorize the incomes of their HHs into three annual income levels—high, medium, and low—on the basis of household daily (wages) net income. The reference exchange rate of the Myanmar Kyat (MMK) for accounting transactions against the US dollar (USD) was based on the exchange rate at the time of data collection, that is, 1,100 MMK = 1 USD. The low-income level was less than 792,000 MMK (approximately, 720 USD), the medium-income range was between 792,000 and 1,440,000 MMK (<1,309 USD), and the high-income level was higher than 1,440,000 MMK (approximately. >1,309 USD). HH size was adjusted to “adult equivalent units” on the basis of the coefficients for the adult equivalent system (frequently used by World Bank) [39, 40]. A nonparametric Kruskal-Wallis test was used to analyze the differences in income activities across different income levels.where  is household annual total income and  is the household activities.
Agricultural income was calculated by multiplying crop yields (the amount of crops the household sold for income and the number of crops they consume) and the reported prices of the sold crops by the households (within their settlement). The calculated agricultural income was assumed as net income because the input values such as seeds (only purchased crop seed was considered), fertilizer (only purchased fertilizer was considered), and labor cost (only additional hired labor cost was considered) were deducted from the total agricultural income [40].
Livestock income was calculated using the income stream formula proposed by Cavendish [40] that assumes the net present value of the entire future income stream (see (2)). Livestock income included income from the sale and consumption.where  is the current year livestock income,  is lifespan of the livestock measured from the current date (average lifespan is 1 year for pigs, 15 years for cow, and 20 years for buffalo in the study area), r is the discount rate of 10% based on the local market conditions of the study area, and  is the current price of a livestock unit based on household-reported price. The rate of mortality and loss of livestock were not considered in this present study.
The income from day labor wages, small private shops, and government services was included in calculating the income from other activities. Daily labor wages for men and women were not the same. The wage rate and the number of working days reported per household were used. Income from working in small private shops and government services was obtained from that individual household.
The types of forest products collected by the household were recorded. The income from forest products was calculated on the basis of subsistence and cash generation. The quantity and reported prices of forest products sold by each household were used for calculating forest income. The subsistence value of the collected forest products was calculated using a market-based approach. For the consumption of forest products such as vegetables, thatch, and fuel-wood which are difficult to value, assumptions, omissions, or triangulation with the closest substituted prices were used. Timber for construction material and small wood for manufacturing cultivating tools (beam, wooden plow, and spade handle) were recorded as the type of forest products collected by communities. However, these products were not collected as part of the previous year data and were further excluded from the calculation of forest income. The quantity of collected fodder cannot be recalled by the communities and, hence, not considered in the calculation of forest income.
2.2.3. Forest Dependency
Forest dependency is defined and measured on the basis of overlapping categories such as the extraction and production of forest products and the economics of the use of “nonconsumptive” natural resources for tourism or amenities [9, 40–43]. Each of these benefits has a different relationship with people and is mediated by social structures that allow people to receive them [9, 40–43]. In this study, forest dependency is considered people’s economic dependence on the forest [15, 44–48], specifically the forest net income and the collected varieties of forest products usually used by people to meet their basic needs such as subsistence. Ordinary least squares (OLS) regression was run to identify the influence of HH characteristics variables on the forest products. The collected varieties of forest products and forest net income were considered dependent variables. HH characteristics (household size, the number of people able to work, age, sex, and education level of HHHs, agricultural land area, the number of livestock, and income from agriculture, livestock, and other activities) were considered independent explanatory variables. The analysis was conducted using the IBM SPSS 23 statistical package.
2.2.4. Forest Species Composition
At the community-entry meetings, we asked local people from the studied communities to identify their forest boundaries around their settlement where they usually collect forest products. This forest area was approximately 750 ha. A rapid inventory of tree species was conducted using circular random sample plots (300 m2). In total, 132 sample plots were inventoried with 38 in BM, 38 in WT, 29 in KL, and 27 in PLB, based on the defined forest areas for each studied community. All tree species in the sample plots were measured for total height and DBH. First, the locals recorded the local names of each species if they could identify it. Next, the botanical names were noted according to “Botanical exploration in Myanmar, 2003” [49]. Finally, the botanical names of the tree species were checked with the experts at the herbarium of the Forest Research Institute of Myanmar. If the experts could not verify a botanical name, it was listed as “unknown” and only the local name was recorded. Conducting forest inventory contributes in understanding the condition of collected trees as well as the forest (trees) compositions.
3. Results
3.1. Diversity of Forest Products Collected and Used by Households
Table 1 shows the diversities of forest products collected by HHs, the estimated average annual collection, and their contribution to the different aspects of daily basic needs. Of the 13 main forest products identified, timber (96%) is the most frequently collected, while orchids (14%) were the least collected. Food, building materials, energy, medicine, and income are found to be the main uses. Below, we explore how these basic needs are derived from each of the forest products on the basis of interviews with HHHs, field observations, and key informants.
Table 1: Diversity in the collected forest products and their contribution to household’s daily basic needs.
	

	Number	Forest products	Number of households engaged in forest product collection (n = 207)	Average annual quantity of collected forest products per household	Direct contribution to daily basic needs
	Unit	Unit/year/household
	

		Timber	198 (96%)	m3	—	Building materials, energy
		Fuel-wood	185 (89%)	m3	3.4 (±0.1)	Energy
		Fodder	185 (89%)	Grass bundle	—	Livestock feed
		Bamboo	170 (82%)	Culm	18.1 (±1.4)	Building materials, income
		Bamboo shoots	146 (71%)	kg	7.8 (±0.3)	Food, income
		Mushrooms	 129 (62%)	kg	2.3 (±0.1)	Food, income
		Small wood	105 (51%)	m3	—	Tools, building materials
		Food 	85 (41%)	kg	3.9 (±0.2)	Food
		Medicinal plants	70 (34%)	kg	1.3 (±0.1)	Medicine, income
		Thatch	68 (33%)	Panel	91.0 (±19.1)	Building materials
		Bush meat	63 (30%)	kg	2.4 (±0.2)	Food, income
		Honey	41 (20%)	Liter	0.7 (±0.4)	Medicine, food, income
		Orchids	28 (14%)	kg	1.1 (±0.3)	medicine, income
	


Subsistence products; cash generation products; food (vegetables) = edible leaves and flowers from trees, shrubs, flowers, and seasonal fruits; 1 culm = 1 stem of bamboo from the clump; 1 panel = 1 thatch panel is 1.2 m in length and 0.7 m in height. It is woven from dried thetke grass; (±) shows standard error.


Food. All types of foods collected and consumed in each studied HH were observed and their quantities were recorded as long as the HH could recall. HHs collect forest products to use as vegetables such as edible leaves from trees, shrubs, flowers and seasonal fruits, mushrooms, bamboo shoots, honey, bush meat, and fodder for their livestock. These were used for both consumption and cash generation. Food products were mostly collected during the rainy season (from May to October).
Building Materials. Timber, thatch, and bamboo are used as different building materials components. These products were used for the floor, walls, poles, rafters, beams, roofs, and other parts of the houses. Bamboo was collected not only as a building material but also for cash generation. Although an overwhelming number of households use timber (96%) and bamboo (82%), for their houses in the study area, 33% of the HHs use thatch (Table 1). Nowadays, low-priced zinc is available and it is sometimes used for roofing instead of thatch. Teak (Tectona grandis), In (Dipterocarpus tuberculatus), Ingyin (Shorea siamensis), and Tamalan (Dalbergia burmanica) were recorded to be the most frequently collected species for construction. Bamboo such as Tin-wa (Cephalostachyum pergracile) and Kyauthaung-wa (Bambusa polymorpha) and thatch such as palm leaves (Calamus spp.) and thetke grass (Imperata cylindrica) are mostly collected for roofing.
Tools. Small wood is collected for making or repairing cattle/buffalo carts and agricultural cultivation tools such as plows, harrows, yokes, and spade handles. The most frequently collected tree species were Yemane (Gmelina arborea), Thit-net, and Yant-kaw (local names). Some collected small wood was also used as building material (timber) (Table 2).
Table 2: The list of observed tree species including the most collected of tree species (numbers 1 to 54) for various purposes.
	

	Number	Local name	Botanical name	Family	Plant types	 Uses of tree species
	Timber	Tools	Food	Medicine	Fuel-wood	Others
	

		Gon	Castanopsis indica DC.	Fagaceae	T	 	 	✓	 	✓	 
		Gyo	Schleichera oleosa (Lour.) Oken	Sapindaceae	T	 	 	✓	 	✓	 
		Hman ni	Gardenia erythroclada Kurz	Rubiaceae	T	 	 	 	 	 	✓
		Hnaw	Adina cordifolia Hook. f.	Rubiaceae	T	✓	 	 	 	 	 
		Htauk Kyant	Terminalia crenulata (Heyne) Roth	Combretaceae	T	✓	 	 	 	✓	 
		In	Dipterocarpus tuberculatus Roxb.	Dipterocarpaceae	T	✓	✓	 	 	✓	 
		Ingyin	Shorea siamensis (Kurz) Miq.	Dipterocarpaceae	T	✓	✓	 	 	 	 
		Ka aung	Ficus hispida L.f.	Moraceae	ST	 	 	 	✓	 	 
		Kabaung	Celtis cinnamomea Lindl.	Ulmaceae	T	 	 	 	✓	 	 
		Kanyin	Dipterocarpus retusus Blume
Dipterocarpus alatus Roxb.	Dipterocarpaceae	T	✓	 	 	 	 	✓
		Kinbalin	Antidesma diandrum Roth.	Euphorbiaceae	ST	 	 	✓	 	 	 
		Kyaung Sha	Oroxylum indicum (L.) Kurz	Bignoniaceae	T	 	 	✓	 	 	 
		Ma Naung U	 	 	 	 	 	 	 	✓	 
		Meik	 	 	 	✓	 	 	 	 	 
		Myauknaphu	 	 	T	✓	 	 	 	 	 
		Nagye	Pterospermum semisagittatum Buch. Ham.	Sterculiaceae	T	 	 	 	 	✓	 
		Ngu	Cassia fistula L.	Caesalpiniaceae	T	 	✓	 	✓	✓	 
		Okshit	Aegle marmelos (L.) Correa	Rutaceae	T	 	 	✓	 	 	 
		Padauk	Pterocarpus macrocarpus Kurz	 	T	✓	 	 	 	 	 
		Petthan	Heterophragma adenophylla (Wall.) Seem. Ex Benth. & Hook.	Bignoniaceae	T	 	 	✓	 	 	 
		Phan Kha	Terminalia chebula Retz.	Combretaceae	T	 	 	✓	 	✓	 
		Pyinkado	Xylia xylocarpa (Roxb.) Taub.	Mimosaceae	T	✓	 	 	 	✓	 
		Pyinma	Lagerstroemia speciosa (L.) Pers.	Lythraceae	T	✓	 	 	✓	✓	 
		Sagat	Quercus glauca Thunb.	Fagaceae	T	 	 	 	 	✓	 
		Sar-thu-nge	 	 	 	 	 	 	 	✓	 
		Seik Chee	Bridelia ovata Decne.	Euphorbiaceae	ST	 	 	 	 	✓	✓
		Seik Chee Bo	Bridelia retusa (L.) A. Juss.	Euphorbiaceae	T	✓	 	 	 	 	 
		Shaw	Sterculia angustifolia Jack	Sterculiaceae	T	 	 	 	 	 	✓
		Shel	Itea macrophylla Wall.	Escalloniaceae	ST	 	✓	 	 	✓	 
		Tamalan	Dalbergia burmanica Prain	Fabaceae	T	✓	 	 	 	 	 
		Tauksha	Vitex vestita Wall.	Verbenaceae	T	✓	 	 	 	 	 
		Tayaw	Grewia tiliifolia Vahl	Tiliaceae	T	 	 	 	✓	 	 
		Te	Diospyros kaki L.f.
Diospyros burmanica Kurz.	Ebenaceae	T	✓	 	✓	 	 	 
		Teak	Tectona grandis L.f.	Lamiaceae	T	✓	 	 	 	 	 
		Tha Phan	Ficus glomerata Roxb.	Moraceae	T	 	 	✓	 	 	 
		Thabye	Eugenia praetermissa Gage	Myrtaceae	T	✓	 	 	 	 	 
		Thadi	Protium serratum Engl.	Burseraceae	T	 	 	✓	 	 	 
		Thamaga	Melia birmanica Kurz	Meliaceae	T	 	 	 	✓	 	 
		Thetyin-Gyi	Croton roxburghianus N.P. Balakr.	Euphorbiaceae	ST	 	 	 	✓	✓	 
		Thinwin	Millettia pendula Benth.	 	T	✓	 	 	 	 	 
		Thit e	Quercus mespilifolia Wall.	Fagaceae	T	✓	 	✓	 	✓	 
		Thit-net	 	 	 	 	✓	 	 	 	 
		Thit-phyu	Xanthophyllum flavescens Roxb.	Polygalaceae	ST	✓	 	 	 	 	 
		Thitsi	Melanorrhoea usitata Wall.	Anacardiaceae	T	✓	 	 	 	 	 
		Thitsi bo	Drimycarpus racemosus Hook.f	Anacardiaceae	T	✓	 	✓	 	 	✓
		Thitya	Shorea obtusa Wall.	Dipterocarpaceae	T	✓	✓	 	 	✓	✓
		Thityin	 	 	 	 	 	 	✓	✓	✓
		Yant-kaw	 	 	 	 	✓	 	 	 	 
		Yemane	Gmelina arborea Roxb.	Verbenaceae	T	✓	✓	 	 	 	 
		Ye-mein	Aporusa villosa Baill.	Euphorbiaceae	ST	✓	 	✓	 	✓	 
		Yinma	Chukrasia tabularis A. Juss.	Meliaceae	T	✓	 	 	 	 	 
		Yon	Crypteronia pubescens Blume	Crypteroniaceae	T	 	 	 	 	✓	 
	 	 	Annogeissus acuminate Wall	Combretaceae	 	 	 	 	 	 	 
		Zaungbale	Lagerstroemia villosa Wall. ex Kurz	Lythraceae	T	 	 	 	 	✓	 
		Zinbyu	Emblica officinalis Gaertn.	Euphorbiaceae	T	 	 	✓	 	✓	 
	

	 	 	 	 	 	25	8	14	8	22	7
	

		Bambwe	Careya arborea Roxb.	Lecythidaceae	T	 	 	 	 	 	 
		Binga	Mitagyna diversifolia Havil.	Rubiaceae	T	 	 	 	 	 	 
		Chin Yok	Garuga pinnata Roxb.	Burseraceae	T	 	 	 	 	 	 
		Chinbyint	Bauhinia malabarica Roxb.	Caesalpiniaceae	T	 	 	 	 	 	 
		Daung Satpya	Callicarpa tomentosa Murr.	Verbenaceae	T	 	 	 	 	 	 
		Didu	Bombax insigne Wall.	Bombacaceae	T	 	 	 	 	 	 
		Gwe	Spondias pinnata (L.) Kurz	Anacardiaceae	T	 	 	 	 	 	 
		Gyiyoke	 	 	 	 	 	 	 	 	 
		Hman	Randia dumetorum Lam.	Rubiaceae	ST	 	 	 	 	 	 
		Hmantaung	 	 	 	 	 	 	 	 	 
		Hmaw Yan	 	 	 	 	 	 	 	 	 
		Tamasok	Glochidion coronatum Muell. Arg	Euphorbiaceae	ST	 	 	 	 	 	 
		Htinkyar	 	 	 	 	 	 	 	 	 
		Htuntone	 	 	 	 	 	 	 	 	 
		Ka dut	Ficus cunia Buch.-Ham.	Moraceae	ST	 	 	 	 	 	 
		Kapyin Khame	 	 	 	 	 	 	 	 	 
		Katet	Crateva magna (Lour.) DC.	Capparaceae	T	 	 	 	 	 	 
		Kathit	Erythrina arborescens Roxb.	Fabaceae	T	 	 	 	 	 	 
		Khauk Yar	 	 	 	 	 	 	 	 	 
		Khaw	 	 	 	 	 	 	 	 	 
		Khu Than	Hymenodictyon orixense (Roxb.) Mabb.	Rubiaceae	T	 	 	 	 	 	 
		Khunton	 	 	 	 	 	 	 	 	 
		Khuwun	 	 	 	 	 	 	 	 	 
		Khwe Lapyut	Dysolobium grande Prain	Fabaceae	ST	 	 	 	 	 	 
		Kywema Gyo Lein	Stereospermum suaveolens DC.	Bignoniaceae	T	 	 	 	 	 	 
		Kyat Taw Sar	Lagerstroemia parviflora Roxb.	Lythraceae	ST	 	 	 	 	 	 
		Kyetyo	Vitex pubescens Vahl	Verbenaceae	T	 	 	 	 	 	 
		Kyetmaok	 	 	 	 	 	 	 	 	 
		Kyun Nalin	Callicarpa tomentosa Murr.	Verbenaceae	T	 	 	 	 	 	 
		Kyungauknwe	Vitex limonifolia Wall.	Verbenaceae	T	 	 	 	 	 	 
		Lauk Yar	Schima wallichii (DC.) Korth.	Theaceae	T	 	 	 	 	 	 
		Letpan	Bombax ceiba L.	Bombacaceae	T	 	 	 	 	 	 
		Lettok Gyi	Holarrhena pubescens Wall.Ex G don	Apocynaceae	ST	 	 	 	 	 	 
		Lezamwe	 	 	 	 	 	 	 	 	 
		Lin Yaw	Dillenia parviflora Griff.	Dilleniaceae	T	 	 	 	 	 	 
		Lunbo	Buchanania latifolia Roxb.	Anacardiaceae	T	 	 	 	 	 	 
		Ma U	Anthocephalus morindaefolis Korth.	Rubiaceae	T	 	 	 	 	 	 
		Magyi Sue Pauk	Gardenia sessiliflora Wall.	Rubiaceae	ST	 	 	 	 	 	 
		Maukkapaw	 	 	 	 	 	 	 	 	 
		Maungchauk	 	 	 	 	 	 	 	 	 
		Meze	Madhuca longifolia (Koen.) Macbride	Sapotaceae	T	 	 	 	 	 	 
		Nabe	Lannea coromandelica (Houtt.) Merr.	Anacardiaceae	T	 	 	 	 	 	 
		Nibase	Morinda tinctoria Roxb.	Rubiaceae	T	 	 	 	 	 	 
		Phan Sarse	 	 	 	 	 	 	 	 	 
		Phaw	 	 	 	 	 	 	 	 	 
		San Saw	 	 	 	 	 	 	 	 	 
		Sin Kyin	 	 	 	 	 	 	 	 	 
		Sinchaw	 	 	 	 	 	 	 	 	 
		Sinpadi	Sapindus rarak DC.	Sapindaceae	T	 	 	 	 	 	 
		Swedaw	Bauhinia acuminata L.	Caesalpiniaceae	ST	 	 	 	 	 	 
		Tabauk	Dalbergia oliveri Gamble	Fabaceae	T	 	 	 	 	 	 
		Taung Meoak	Alstonia scholaris (L.) R. Br.	Apocynaceae	T	 	 	 	 	 	 
		Taung Tama	Cedrela serrata Royle	Meliaceae	T	 	 	 	 	 	 
		Taung Thabye	Tristaniopsis burmanica (Griff.) P.G. Wilson & J.T. Waterh	Myrtaceae	T	 	 	 	 	 	 
		Taw Lettouk	Vatica lanceaefolia (Korth.) Blume	Dipterocarpaceae	T	 	 	 	 	 	 
		Taw Makalar	Psidium spp.	Myrtaceae	 	 	 	 	 	 	 
		Taw Mangyi	Elaeocarpus robustus Roxb.	Elaeocarpaceae	T	 	 	 	 	 	 
		Taw Panswele	Engelhardtia spicata Blume	Juglandaceae	T	 	 	 	 	 	 
		Taw Peinne	Artocarpus chaplasha Roxb.	Moraceae	T	 	 	 	 	 	 
		Taw Sagawa	Michelia champaca L.	Magnoliaceae	T	 	 	 	 	 	 
		Taw Thetyet	Mangifera sylvatica Roxb.	Anacardiaceae	T	 	 	 	 	 	 
		Thabut	Polyalthia simiarum Benth. & Hook. f. ex Hook. f.	Annonaceae	T	 	 	 	 	 	 
		Thabut Gyi	Miliusa velutina Hook. F. & Thomson	Annonaceae	T	 	 	 	 	 	 
		Thabut Thein	Machilus villosa (Roxb.) Hook. f.	Lauraceae	T	 	 	 	 	 	 
		Than That	Albizia lucidior (Steud.) Nielsen	Mimosaceae	ST	 	 	 	 	 	 
		Thit Bae	 	 	 	 	 	 	 	 	 
		Thit Chaw	 	 	 	 	 	 	 	 	 
		Thit Linda	Heterophragma sulfureum Kurz	Bignoniaceae	T	 	 	 	 	 	 
		ThitMaleinmar	 	 	 	 	 	 	 	 	 
		Thitpyaungpyan	 	 	 	 	 	 	 	 	 
		Thit Seint	Terminalia bellerica Roxb.	Combretaceae	T	 	 	 	 	 	 
		Thitpagan	Millettia multiflora Collett & Hemsl.	Fabaceae	T	 	 	 	 	 	 
		Thitcho	Pouteria tomentosa (Roxb.) Baehni	Sapotaceae	T	 	 	 	 	 	 
		Thitmagyi	Albizia lebbekoides (DC.) Benth.	Mimosaceae	T	 	 	 	 	 	 
		Wet Shaw	Firmiana colorata (Roxb.) R. Br.	Sterculiaceae	T	 	 	 	 	 	 
		Yin Gat	Gardenia sootepensis Hutch.	Rubiaceae	ST	 	 	 	 	 	 
		Yindaik	Dalbergia cultrata Grah.	Fabaceae	T	 	 	 	 	 	 
		Zinbyun	Dillenia pentagyna Roxb.	Dilleniaceae	T	 	 	 	 	 	 
		Zi talaing	Ziziphus rugosa Lam.	Rhamnaceae	ST	 	 	 	 	 	 
	


Local species names;plant types: T = tree; ST = small tree.


Energy. The average annual fuel-wood consumption is approximately 3.4 m3 per household (Table 1) in the study area. Sagat (Quercus glauca) and Htaukkyant (Terminalia crenulata) are commonly collected by the locals for fuel-wood.
Medicine. The locals in the study area depend more on herbal medicines than western medicines. Sin-ton-ma-new (Tinospora cordifolia), Win-u (Millettia extensa), and Phanlan-taung-hmwe (Costus speciosus) were mostly collected for their medicinal values and were used in the treatments for illness, wounds, rheumatic swelling, and pain-relief massage. Although, on an average, 14% of the households collect and sell orchids for income (Table 1), these are not collected only for their ornamental value but also to be as herbal medicine; Pan-yoe (Dendrobium spp.), especially, along with its stem, is used in the treatment of broken bones.
Distribution of Useful Tree Species. A total of 133 tree species were documented in the surrounding forests with 103 species identified by both their botanical names and local names. However, 30 species were not identified botanically and were recorded only according to their local names (Table 2). The surrounding forest areas could be mainly considered as secondary forests comprising 70% of small individual trees (<0.1 m DBH) and 30% of large and mature trees (>0.1 m DBH). A total of 54 tree species (41% of total recorded species) were documented as frequently collected by local people as timber (24 species), cultivating tools (eight species), fuel-wood (22 species), food (such as thunder leaves, flower, fruits) (14 species), medicine (eight species), and other uses (such as wood oil, leaves for smoking, bark for weaving baskets) (seven species) (Table 2). 67% of small individual trees are dominantly the surrounding forest. The presence of such a large percentage of small diameter trees indicated that the forests were at a level of succession that could be self-sustaining or could be due to a recurrent human disturbance on the growth pattern of the forests.
3.2. Contribution of Forest Products to the Subsistence and Cash Generation of HHs
Table 3 shows the contribution of collected forest products to the subsistence and cash generation of HH. People depended over four times more on forest products for their direct consumption than for their cash generation on the basis of the monetary values of forest products. As timber, small wood, and fodder were not included in the estimation of annual monetary values, the estimated value is likely to be lower than the actual economic value of forest products. The estimation of income (cash generation) from forest products is mostly based on nontimber products.
Table 3: Contribution of collected forest products to the subsistence uses and cash generation of HHs.
	

	Number 	Forest products	Average quantity of forest products for	Average annual monetary values () of forest products for
	Unit	Both subsistence and cash generation	Subsistence 	Cash generation	Both subsistence and cash generation	Subsistence	Cash generation
	Unit/year/household 	MMK/year/household 
	

		Fuel-wood	m3	3.4 (±0.1)	3.4 (±0.1)	0	45,743 (±1,672)	45,743 (±1,672)	0
		Thatch	Panel	91.0 (±19.1)	91.0 (±19.1)	0	22,752 (±2723)	22,752 (±2723)	0
		Food  	kg	3.9 (±0.2)	3.9 (±0.2)	0	3,557 (±322)	3,557 (±322)	0
		Orchids	kg	1.1 (±0.3)	0.2 (±0.2)	1.0 (±0.3)	5,174 (±809)	385 (±146)	4,789 (±780)
		Honey	Liter	0.7 (±0.4)	0.2 (±0.3)	1.5 (±0.3)	2,821 (±415)	837 (±182)	1,984 (±322)
		Mushrooms	kg	2.3 (±0.1)	1.6 (±0.1)	0.7 (±0.1)	7,131 (±531)	4,940 (±360)	2,190 (±305)
		Bamboo	Culm	18.1 (±1.4)	9.8 (±0.8)	8.3 (±2.2)	6,802 (±509)	3,617 (±294)	3,185 (±424)
		Bush meat	kg	2.4 (±0.2)	1.3 (±0.2)	1.1 (±0.2)	9,616 (±1,121)	5,039 (±676)	4,577 (±638)
		Bamboo shoots	kg	7.8 (±0.3)	5.4 (±0.2)	2.4 (±0.4)	4,752 (±312)	3,227 (±206)	1,525 (±197)
		Medicinal plants	kg	1.3 (±0.1)	0.7 (±0.1)	0.7 (±0.1)	3,055 (±350)	1,670 (±236)	1,385 (±217)
	 	 	Total annual value (MMK)	111,404 (±4,266)	91,768 (±4,543)	19,636 (±533)
	 	 	Total annual value (USD)	101 USD	83 USD	18 USD
	


Subsistence products; cash generation products; 1,100 MMK = 1 USD; parenthesis shows standard error. Food = edible leaves and flowers from trees, shrubs, flowers, and seasonal fruits.


Figure 2 shows the contribution of household income activities to total annual household income. Agricultural income was the highest contributor to total household income (52%) followed by livestock income (31%), other activities’ income (11%), and forest income (6%). There were significant differences () between cash income and total (cash and subsistence) income from agriculture, livestock, and forest, and local people are more dependent on agriculture and other activities for cash generation. The forest income was found to contribute the least to household income among all the income sources. If timber, small wood, fodder, and other forest products were included to calculate the forest product valuation, the forest income contribution could be higher than the estimated value in this study.




	
	
		
		
		
		
		
			
		
			
		
			
		
			
		
			
		
			
		
			
		
			
		
			
		
			
		
			
		
			
		
			
		
			
		
			
		
			
		
			
		
			
		
			
		
			
		
			
		
			
				
			
			
				
				
					
			
			
		
	


Figure 2: Household activities and their annual contribution to cash generation and subsistence use (MMK, 000).


Table 4 illustrates household activities and their (cash) contributions by different income categories. The highest forest income contribution (7%) was found in low-income households and the lowest (1%) was found in high-income households. The low-income households usually own less agricultural land and livestock, which makes them more dependent on forest products.
Table 4:  Average annual total household cash income contribution by household activities (MMK, 000).
	

	Household activities	 Different household income levels ()
	High income
()	Medium income
()	Low income
()	Kruskal-Wallis test
	Income	Shared %	Income	Shared %	Income	Shared %	 
	

	Agriculture	1,515 (±85)	69%	880 (±33)	77%	256 (±41)	66%	, , 
	Livestock	169 (±17)	8%	96 (±10)	8%	56 (±8)	14%	, , 
	Forest	23 (±2)	1%	27 (±3)	2%	27 (±5)	7%	, , 
	Others	485 (±72)	22%	133 (±31)	12%	51 (±23)	13%	.15, , 
	

	Total 	2,192 (±67)	1,136 (±19)	390 (±38)	 
	


Parenthesis shows standard error; 1,100 MMK = 1 USD.


3.3. Forest Dependency
Table 5 describes the OLS regression model for forest products varieties and forest income. The sex of the HHH () was positively correlated and statistically significant to forest products varieties. The education level of the HHH () and agricultural land area () per household were negatively and significantly associated with forest products varieties. The number of working people () per household, the education level of the HHH (), and the agricultural land area () per household were negatively and significantly correlated with forest income. Agricultural income () and income from other activities () were found to have a negative but statistically significant relation with forest income. Household characteristics such as the working people, sex, education levels, cultivating land area, and the number of livestock were found as factors influencing forest dependency in the study area.
Table 5: OLS regression model of collected forest products varieties for both subsistence and income of the forest products against the household characteristics and household income activities ().
	

	 	Collected forest products varieties	Forest cash income 	Forest total income (cash and subsistence)
	

	Coefficient
	Household characteristics	 
	Household size	0.1 (±0.1)	2106.5 (±1147.1)	21395.7 (±3762.2)
	Working people	−0.1 (±0.1)	−4495.0 (±1677.5)	−24568.1 (±5161.0)
	Sex of HHH	1.2 (±0.3)	−1147.7 (±4869.8)	−13289.9 (±15216.2)
	Age of HHH	0.0 (±0.0)	−182.3 (±130.9)	−210.4 (±48.1)
	Education level of HHH	−0.4 (±0.2)	−6992.1 (±2468.6)	−9841.7 (±7456.9)
	Agricultural land area (ha)	−0.1 (±0.0)	−823.9 (±399.6)	−2449.1 (±1291.4)
	Number of livestock	0.1 (±0.1)	164.1 (±2163.7)	−1019.3 (±6787.6)
	Constant	5.9 (±0.9)	71765.3 (±12573.0)	164065.9 (±38095.7)
	

	 	R-square = 0.17, R-square (adjusted) = 0.14, F = 5.16, P > F = 0.00	R-square = 0.23, R-square (adjusted) = 0.17, F = 4.25, P > F = 0.00	R-square = 0.22, R-square (adjusted) = 0.19, F = 7.29, P > F = 0.00
	

	Household activities	 	 	 
	Agricultural income	 	−0.0 (±0.0)	0.0 (±0.3)
	Livestock income	 	0.0 (±0.0)	0.0 (±0.3)
	Other incomes	 	−0.0 (±0.0)	0.0 (±0.0)
	Constant	 	61900.9 (±8351.3)	62263.9 (±26648.1)
	

	 	 	R-square = 0.19, R-square (adjusted) = 0.12, F = 2.73, P > F = 0.03	R-square = 0.14, R-square (adjusted) = 0.09, F = 3.03, P > F = 0.04
	


; . Parenthesis shows standard error.


3.4. Local People’s Perceptions regarding the Forest Condition
Regarding changes in the surrounding forests, 78% of the respondents perceived that the forest area was decreasing, while 6% of the respondents perceived that the forest area was increasing and 4% of the participants perceived no changes in the last five years. Of the studied households, 12% did not give any response. Table 6 describes the perceived causes of forests depletion, the negative impacts of these causes on the collection of forest products, and the source of these causes. The five main causes were perceived as fuel-wood collection, logging (especially illegal logging), and slash-and-burn agriculture in the forested areas, stone and gold mining, and forest plantations. Illegal logging (Illegal logging is defined as commits any of the following activities: felling, cutting, girdling, extracting, moving, keeping in possession unlawfully any forest produce, from a forest land (Reserved Forest and Protected Public Forest) or land at the disposal of the Government, without a permit from the person authorized to grant permission for extraction (Forest Law (1992) of Myanmar, Chapter XII: Offences and Penalties, Sections  41, 42 and 43)) (47%) and mining (41%) were identified as the main causes of deforestation by the respondents and the impression was that these detrimental activities were being committed mainly by people and institutions from outside the communities (Table 6). Due to the significant negative effects of these two activities on households’ subsistence consumption and local cash generation, people believed that action should be taken against these illegal activities.
Table 6: Rural people’s perceptions about activities causing depletion in forest products, the detrimental effects on their livelihoods, and the source of the causes.
	

	Causes of depletion in forest areas	Illegal logging	Mining activities	Fuel-wood collection	Slash-and-burn agriculture	Forest plantation establishment
	()	()	()	()	()
	

	Percentage (%) of households citing these causes ()	44%	41%	34%	30%	23%
	

	Percentage (%) of households perceiving the effects on collection of forest products 	For subsistence	35 (47%)	35 (50%)	15 (26%)	12 (24%)	21 (54%)
	For cash generation	3 (4%)	5 (7%)	1 (2%)	17 (33%)	0
	Both subsistence & cash generation	25 (33%)	25 (36%)	9 (16%)	18 (35%)	15 (38%)
	Do not know	12 (16%)	5 (7%)	32 (56%)	4 (8%)	3 (8%)
	

	Percentage (%) of households perceiving the source behind forest depletion 	People within the community	10 (13%)	15 (21%)	15 (26%)	20 (38%)	0
	People outside the community	45 (60%)	40 (57%)	20 (35%)	0	16 (41%)
	People both within and outside the community	10 (13%)	15 (21%)	10 (18%)	0	0
	Do not know	10 (13%)	0	12 (21%)	31 (61%)	23 (59%)
	



4. Discussion
4.1. People’s Dependence on Forest Products
The tree species that produced raw materials, the types of forest products collected, and their uses in daily life as found in this study matches with studies carried out in Sri Lanka [50] and in the Chin State of Myanmar [4]. Fifty-four tree species were identified to be mostly used by the local communities in the study area. The major demand of forest products comes from timber, fuel-wood, fodder, and bamboo (Table 1). This is a common forest product extraction pattern in other places of Myanmar [4, 38, 51, 52]. The dominance of collected trees species with small (<0.1 m DBH) individual stems (67%) supports the overuse of these species in the study area. This suggests that the efficient cooking stoves should be provided to reduce pressure on the forest for fuel-wood collection, and forest tending activities such as improvement felling and enrichment planting must be emphasized in forest management activities to rehabilitate the forest of the study area.
The contribution of the total income of forest products to the total household income (Figure 2) is relatively low when compared with that found in other studies, which reported that the NTFPs contributed significantly to the total household income in Ethiopia [45], Nepal [46], and China [47]. Similar to other studies, the contribution from forest income to total income was found to be highest in HHs under the low-income group [38, 48]. This can be mainly attributed to the lack of alternative income opportunities for these HHs that result in increasing poverty, which in turn may be a major factor to the high dependence of communities on forest products [8, 10, 53]. HHs with a small agricultural land area, larger labor force, and low education level are more dependent on forest products (Table 5).
There are greater opportunities for income generation for educated people, which lessens their dependency on forest resources. However, the impact of education on forest dependency becomes complicated when unemployment is present in educated households causing unexpected results in variables [50]. The significant negative correlation between forest income and other activities’ income was observed. It showed that the more the income from other activities outside the forest products was, the greater the savings (cash) of the local communities were, and they relied less on the forest for cash generation. The amount of agricultural land, livestock, and people’s education levels were found as factors influencing the forest dependency in this studied area of the communities. Betterment of nonforest livelihood activities such as agricultural and other activities (Table 5) is suggested as one of the options to reduce forest dependency. Moreover, income-generation opportunity as a value-added opportunity for products such as bamboo and bamboo shoots (Table 1), including access to marketing channel (Table 3), should be explored for the rural people in the study area.
4.2. People’s Perceptions toward Forest Products
In this study, the locals perceived shifting cultivation as one of the causes for depleting forest resources, but shifting cultivation is one of the main livelihood activities for the rural people in the area, especially the cultivating landless households in the study area (Table 4). The respondent HHs said that they recognize the impact of shifting cultivation on forest products but they expend and continue to encroach on forest area for cultivation due to decreases in crop yields and increases in HH demands. Agricultural cultivating methods/techniques containing ecology-based agricultural strategy as proper water and soil management methods [54] should be introduced to sustain agricultural yields. These can meet the needs of rural people despite their limited crop production and can reduce the expansion of cultivating land or conversion of forest into cropland. The finding suggests that the size of shifting cultivation land should be reduced from the current level but complete elimination of shifting cultivation as implemented by the FD could negatively affect livelihoods of HHs in the study area.
The locals said that due to illegal logging and mining, which are mostly committed by the people outside their communities (Table 6), the forest’s products are depleted. This negatively impacts the collection of their forest products. They claimed that, due to the forest product depletion, they have to travel long distances to collect forest products. For instance, five years ago, they could collect around 1.2 m3 of fuel-wood within one day from the forest nearby their settlement. Now, it takes three days to get the same amount of fuel-wood as only small trees (<0.1 m DBH) are available near their settlement and these species are not preferred as fuel-wood. During the HH interview, an elder claimed that they used to get bush meat in a nearby forest area. Currently, they can barely find any bush meat. The animals might have lost habitat due to people’s encroachment on the forest area. Other studies [8, 10, 52, 55] have also reported that illegal logging, mining, and forest land conversion activities were the main causes of the forest depletion in other places of Myanmar. The agrisilvicultural system as agroforestry practice with people’s preferable multipurpose trees and common agricultural crops in shifting cultivation land is one of the better options to fulfill the needs for fuel-wood and mitigate further extraction of timber, small wood, and fodder by the local communities [56, 57]. Aporusa spp., Cassia spp., Dipterocarpus spp., Shorea spp., Terminalia spp., and Quercus spp. are showed as potential multipurpose tree species in agroforestry for the study area (Table 2).
The FD shows the commitment and intent of the Myanmar government of ensuring sustainable forest resources both for environment and development purposes by formulating the Myanmar Forest Policy, Law, Rules, and Regulations. The findings show that the management system of the government has resulted in weak law enforcement, and the conservation activities in the existing district forest management plan are ineffective and inappropriate with area-specific issues [14]. The existing district forest management plan of the FD should be revised within the local contexts by recognizing and integrating local awareness and their dependence on forest products [20, 21, 55] through upgrading the forest staff for patrol activities, allowing more staff, and budgeting for implementing activities [14].
We noticed that the people in the studied communities express their awareness about forest conditions and the importance of their role in forest conservation to preserve their own lives. For instance, in one of the community-entry meetings, one elder mentioned traditional practices such as not cutting trees and developing grazing land near the water sources in the forest area and not cutting all the bamboo and bamboo shoot from one clump. These practices were directly related to forest resource utilization and management but were not strictly implemented or followed by the local communities. The government needs to recognize such activities and practices of local communities [58]. Such local knowledge/practices related to forest products utilization were not discussed in this study as it requires further analysis of the studied communities.
5. Conclusions
The results of the study have shown that the natural forest in the Katha District plays a significant role in rural people’s livelihood, serving as the main source of primary and secondary income for rural households. Institutional arrangements governing access to forests and nonforest employment opportunities are one of the important options for overall a socioeconomic improvement to reduce forest dependence of rural people. HHs with lesser cultivating land area, lower education levels, and low income tend to depend more on forest products for their daily needs in the study area. The factors influencing forest dependency among HHs should be considered to incorporate and revise the conservation activities in a district forest management plan at community level implementation. The study suggests that training and extension programs such as tree-based intercropping as agroforestry with the local people’s preferable multipurpose tree species and value-added forest products from bamboo and bamboo shoots should be included in conservation activities of the district forest management plan. The study results are important in informing politicians and decision-makers that the locals could be considered one of the stakeholders of conservation activities and designed in the participatory strategies of the CBFM that balance conservation and utilization of forest products in not only the Katha District but also other places within Myanmar. The nature of forest dependence, harvesting and utilization of forest products from the perspective of sex, the economics of nonconsumptive natural resource use such as tourism or amenities, and the rural people’s willingness to engage in conservation activities for the forest are some of the potential research arenas in the study area that would further contribute to understanding the interaction between rural people and forest products.
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