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VALUATION OF FISHERY AND NON TIMBER FOREST PRODUCTS OF
SEASONALLY FLOODED FOREST IN THE LOWER SONGKHRAM RIVER
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(ENVIRONMENTAL PLANNING), RAYWADEE ROACHANAKANAN, Ph.D.
(ECOLOGY, EVOLUTION AND SYSTEMATICS)

ABSTRACT

The objective of the study “Valuation of fishery and non timber forest products
of seasonally flooded forest in the Songkhram River Basin, Nakhon Phanom,” was to
estimate the direct use value of fishery and non timber forest products from seasonally
flooded forest in the Lower Songkhram River Basin, Nakhon Phanom by the market
price method. A questionnaire was used to collect data by interviewing the
respondents who were randomly selected from local villages in the studied area. The
sample size was calculated by quota sampling method at 20 percent of households in
each village. Total sample size was 261 selected from 10 villages in Sri Songkhram
District, Nakhon Phanom.

Value of non timber forest products from seasonally flooded forest in the
Lower Songkhram River Basin, Nakhon Phanom was comprised of 7 groups as
follows: value of wild vegetable plants was 354,540 baht/year, value of edible
mushrooms was 1,820,600 baht/year, value of bamboo shoots was 421,560 baht/year,
value of firewood was 523,473 baht/year, value of fodder was 1,915,204 baht/year,
value of edible insects and ant eggs was 355,228 baht/year and the value of medicinal
plants is disregarded because the volume of medicinal plants which villagers utilize
are relatively small. The total value of non timber forest products of seasonally
flooded forest in the Songkhram River Basin, Nakhon Phanom was 5,390,606
baht/year. Value of fishery products was 4,632,670 baht/year.

Total value of fishery and non timber forest products of seasonally flooded
forest in the Songkhram River Basin, Nakhon Phanom for 261 households was thus
equal to 10,023,276 baht/year. The average value of fishery and non timber forest
products of seasonally flooded forest in the Songkhram River Basin, Nakhon Phanom
was 38,403 baht/household/year.

The results clearly show how important seasonally flooded forest is to the local
people’s livelihood.

KEY WORDS: SEASONALLY FLOODED FOREST/ NON TIMBER FOREST
PRODUCTS / FISHERY PRODUCTS/ VALUATION/
SONGKHRAM RIVER
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CHAPTER 1
INTRODUCTION

1.1 State of Problem

Wetlands are generally highly productive ecosystems, providing many
important benefits. They perform ecology function such as flood protection, nutrient
retention, and provide a wide range of natural resources. There are many definitions of
wetlands in current usage. The definition of wetlands by the Ramsar Convention is
internationally accepted. In the text of the convention, wetlands are defined as: “Area
of marsh, fen, peat land or water, whether natural or artificial, permanent or
temporary, with water that is static, flowing, fresh, brackish or salt, including areas of
marine water, the depth of which at low tide does not exceed six metres.” As a result
of these provisions, the coverage of the Convention extends to a wide variety of
habitat types, including rivers, shallow coastal waters and even coral reefs, but not
deep sea (Barbier, 1997).

Seasonally flooded forest (known in Thai as pa bung pa thaam) is one kind of
wetlands that exists in northeastern Thailand. This is a forest which has its
characteristic as inundated forest in the rainy season, where is present on the river
banks in the rainy season and inundated upon flood plain about three to four months
every year and becomes dry in the summer. The characteristics of plants in seasonally
flooded forest are small shrub and perennial that are suppressed from inundation.
These wetlands support a wealth of biodiversity and natural resources and subject to
dramatic seasonal changes of flood and recession.

The Songkhram River originates from Phuphan Mountain Range with altitude
of 300 m above MSL. The river passes north crossing Udorn Thani Province and
diverts southeasterly to Sakon Nakhon and Nong Khai Provinces and drain into Sri
Songkhram area of Nakhon Phanom Province and confluent with the Khong River in
Chaiburi Sub-district with total distance of 420 km (Thai Baan Research, 2005). The
Songkhram River has a catchment area of 12,367 km® and is the only major Mekong
tributary without a large dam.
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In the lower reaches, stretching up to 200 kilometers from the mouth of the
river, there is seasonally flooded forest where annual floods cover an area of
approximately 500,000 — 600,000 rai for three to four months during the rainy season.
Very similar to the Tonle Sap of Cambodia, in the rainy season the Lower Songkhram
River Basin receives floods derived from upstream runoff and backflow from the
Mekong River, which is characteristic of forest in Northeastern Thailand River Basin.
The tide of current in the Songkhram River was related with the migration of many
fish species from the Mekong River, including the Mekong giant catfish. When the
Songkhram River overflowed its banks, fertile silts was deposited on the land, and
hundreds of fish species swam up tributaries to feed and breed.

In summer many plants in seasonally flood forest recover and resume growing.
Villagers get food from inundated forests such as wild bamboo shoots and wild
mushrooms. The local economy is still dependent heavily on products originating from
the seasonally flooded forest. The importance of the Songkhram River is not only for
livelihood and local economy but also the wetlands of the Lower Songkhram River
Basin identified as an important one in the Wetland Inventory of Thailand.(Office of
natural resources and environmental policy and planning, 1999) The Lower
Songkhram River Basin is important vitlly as a store of aquatic biodiversity and as a
fish breeding and nursery ground for at least 17 species including the Red list species
Giant Catfish (Pangasianodon gigas), Tenualosa thibodeaui, Blanc’s striped
Featherback (Chitala blanci), Jullien’s Barb (Probarbus jullieni) and Thin-lip Barb
(Probarbus labeaminor) (Thai Baan Research, 2005).

According to these imporfances of seasonally flooded forest as wetlands,
however, it is not well known as other wetlands such as mangrove forest in South and
East of Thailand, swamps forest in South of Thailand and freshwater marshes forest in
middle of Thailand, those are interested for education and management as wetlands.
Regarding the seasonally flooded forest the importance of ecosystems and livelihood
in Northeastern Thailand may be different. However, it has not been recognized by
any government organization. Currently some development projects in Northeast are
being' undertaken in the area of seasonally flood forest. Consequently these projects
have degraded the seasonally flooded forest and have affected a number of local fish

species, migratory fish and biodiversity of plants in seasonally flooded forest.
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Precisely the above mentioned problems should be solved by involving all
organizations both local administrative organizations, local and central government
agencies including related non government offices. It cannot be denied that the
approach is required the correct and clear information about the value and importance
of seasonally flooded forest. Furthermore, the evaluation of value of seasonally
flooded forest is crucial to provide information for the management of seasonally
flooded forest in the area of the Songkhram River. This study applies economic
approach in the valuation of seasonally flooded forest in terms of Thai currency. The
result will show the significance of seasonally flooded forest for local people in terms
of direct use value as fishery products and non timber forest products. More
importantly the result of this study will be applied for the more effective strategy
focusing on seasonally flooded forest management particularly as comprehensive

information.

1.2 Objectives

1. To estimate the direct use value of fishery products from seasonally
flooded forest.

2. To estimate the direct use value of non timber forest products from

seasonally flooded forest.

1.3 Scope of Study

1. Seasonally flooded forest on the Lower Songkhram River Basin is the
study area due to their importance for local villager’s livelihoods and their richness.

2. The population samples as respondents are selected randomly from
villagers in ten villages from five sub-districts that located closed to the Songkhram
River and seasonally flooded forests in Sri Songkhram District.

3. Sri Songkhram district is selected for this study because it has
previously research as Thai Baan Research which studied about the ecology and local
history of the seasonally flooded forest in the Lower Songkhram River Basin and the
acces's to the district is relatively without much differents.

4. Market price method is used for evaluate the direct use value of

seasonally flooded forest from fishery and non timber forest products.



Yongyut Khonchantet Introduction / 4

5. The direct use value of fishery products from seasonally flooded forest
on this studied is not included such as the bidding of community’s swamp and some
fishing which use the commercial fishing gear. The scope of fishery products of this
study is especially the value of fishery products that earn from local people utilization

6. The direct use value of non timber foreset products from seasonally
flooded forest on this studied is compose of the value of products from wild vegetable
plants, edible mushrooms, bamboo shoots, firewood, fodder medicinal plants, edible

insects and ant eggs.

1.4 Conceptual Framework

SEASONALLY FLOODED FOREST

¢

FISHERY PRODUCTS NON TIMBER FOREST

I ]

'

ESTIMATE OF DIRECT USE VALUE

'

VALUE OF FISHERY AND NON TIMBER

¢

INFORMATION FOR PROPER MANAGEMENT

Figure 1-1 Conceptual framework

1.5 Operational Definition

1.5.1 Non timber forest products: means “non-wood forest products which
include all goods of biological origin, as well as services derived from forest or any
land under similar use, and exclude wood all its forms” (FAO, 1992). The non timber
forest products which are mentioned on this studied compose of the products from
wild vegetable plants, edible mushrooms, bamboo shoots, firewood, fodder medicinal

plants, edible insects and ant eggs.
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1.5.2 Fishery products: this study estimates net benefit of fishery products
from local people utilization. Therefore, commercial fishing such as the bidding of
community’s swamp and some fishing which use the commercial fishing gear is not

considered accordingly.

1.6 Expected Result

To be able to quantify direct use value of fishery and non timber forest
products of seasonally flooded forests in form of money. The result of this study could
be used as information to establish some optional strategies of sustainable seasonally

flooded forests usage and management.
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CHAPTER 11
LITERATURE REVIEW

2.1 Theoretical Framework

2.1.1 Seasonally flooded forest

Seasonally flooded forest is the plant communities which have been related to
Northeast communities for a long time. The word of “Bung” is a local dialect of
Northeast communities with a meaning of marsh or an area of big swamp which is
flooded all year and “Thaam” meansan area on river banks that is flooded in some
periods of a year. Hence seasonally flooded forest is the riparian forest which is
flooded in the rainy season and is dry in the summer. Presently, there are some
floodplains on river banks of Northeast Thailand such as the Mun River and the
Songkhram River on Sakon Nakhon Basin. The structure of seasonally flooded forest
is divided into 3 groups as follows: The first ecosystems is riparian forest flooded at
the time of high tides and prominent species of plant are Symplocos racemosa Roxb.,
Albizia lebbeck (L.) Benth. and Barringtonia acutangula (L.) Gaertn. The second
ecosystems is highland or hillock that is not inundated. The third and last ecosystem is
seasonally flooded forest where is flooded all year. The prominent species in this
forest have to adjust to the influence of tides, i.e., reed, water lettuce, water chestnut,

nymphaea, and seaweed (Thai Baan research, 2005).

1. Important of seasonally flooded forest

Seasonally flooded forests are likely to have numerous important
functions in natural ecosystems as wetlands function. Wetlands have been described
both as “the kidneys of the landscape”, according to their functions that they can
perform in the hydrological and chemical cycles, and as “biological supermarkets”
acordjng to the extensive food webs and rich biodiversity that they support for local
people livelihoods (Mitsch and Gosselink, 1993). The importance and roles of

seasonally flooded forest have been divided into two parts as follows:
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1) The importance for local livelihoods

Seasonally flooded forest is a colorful forest for local community in the
Northeast of Thailand. It is related with its life as routine activity, i.e., an area for rice
fields, farm crops, vegetables and fruit farm and seasonally flooded forest playing
roles as a nursery ground that is a place for both food and shelter, for juveniles of
many organisms and they serve as sources of food and livestock. The major roles and
importances of seasonally flooded forest are as follows (Department of environmental
quality promotion, n.d.):

e Agricultural resources: Local community has been using the
area of seasonally flooded forest for agriculture for a long time. An annual crop is
rotated in a period of one year or few years in the same area. They change kinds of
plant to revive their area and keep them into the wealthy condition. Organic
agriculture is the method of planting in the area of seasonally flooded forest, and
chemical usage is unnecessary. There are various types of agriculture in seasonally
flooded forest, i.e., rice field on flood plain, rice crops and other farm crops such as
fiber plants, corns, beans and cucumber in some areas.

¢ Fishery resources: Seasonally flooded forest is an area of rich
mineral resources, serving as source of foods and fish breeding, which local people
can catch all year round for their consumption and revenue. Other fishery resources
that present on seasonally flooded forest area such as snails are abundant all year.

o Wildlife resources: Wildlife resources from seasonally flooded
forest include plants and animals needed by local people. There are various utilizations
from this forest, i.e., fruit products from perennial plant, fuel woods from shrubbery,
herbs that used medicinally, forage plantand other kinds of floating plant such as
lotus, water chestnut and water mimosa. Moreover the seasonally flooded forest serves
as shelter for some animals. i.e., jungle fowls, rabbits, birds, rats, frogs, small frogs,
bullfrogs, freshwater snails, apple snails, snakes and various kind of insect. In other
words they are major sources of protein for local people in the area.

e Forage resources: Considering physical characteristics of
seasonally flooded forest, it is an appropriate area for domestic animals. There are
various kinds of plants for cattle’s nutrition. In addition, the villagers feed ducks in

flooded forest, due to the abundance of water, vegetables, insects and snails. In some
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areas they use seasonally flooded forest for elephant self-feeding such as Tha Toom
District, Surin Province.

e Forest Resources: Seasonally flooded forest is a rich
biodiversity forest in the Northeast of Thailand. Some areas are profitable for
agriculture area. Their native species have been utilized by local people for a long
time. For example, Albizia lebbeck (L.) Benth., Barringtonia acutangula (L.) Gaertn.
and various edible mushrooms which serve as daily food. Some plants are used for
fuel, i.e., Mallotus thorelii Gagnep, Hymenocardia wallichii Tul., Phyllanthus
collinsae Craib and other are used for fishing gears, i.e., Cyperrus corymbosus Rottb.,
Parameria barbata Schum..var.Pierra Kerr and Herb such as Artabotrys spinsus Craib.

o Household utilization: Seasonally flooded forest is a major
source for household utilization such as; the major source of firewood and charcoal.
The plant in seasonally flooded forest is easy lighting wood which proper for fuel
wood accordingly.

2) The importances of ecosystem

Obviously the ecosystem is considered as benefit or indirect benefit of
seasonally flooded forest as good as wetland which is summarized as follow
(Department of environmental quality promotion, n.d.).

¢ Groundwater recharge and discharge: This occurs when
water moves from the body of the wetland area into the underlying aquifer system.
However, it must be borne in mind that not all wetlands are recharge areas for
groundwater; some may be discharge areas where groundwater flows into wetland to
be source of water for consume in dry season.

e Flood control: Seasonally flooded forest can act as storage for
excess amounts of water (which may occur during times of heavy rainfall or high
flows in rivers). The water can come from rain, run-off, and rivers or from
underground sources. Wetland vegetation slows down the flow of the flood water, so
that not all of water arrives downstream at the same time.

e Shoreline stabilization and erosion control: The physical
characteristics of seasonally flooded forest vegetation could prevent and retard the

scour of flooded and the root of vegetation could arrest the river bank for the erosion.
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e Sediment retention: The physical properties of some wetlands
(e.g. vegetation, size, water depth) tend to slow down the flow of water. This is
especially true of swamps, marshes and floodplains. This facilitates the deposition, and
therefore the removal, of sediment. The deposition is closely linked to the beneficial
removal of toxicants and nutrients since these substances are often bound to sediment
particles.

e Toxicant removal: Many toxicants entering aquatic ecosystems
are bound to the surface of fine sediments or within the molecular lattice of clay
particles. The slower flow rates in seasonally flooded forest facilitate dropping of
sediment loads, and the storage and transformation of sediment-bound toxicants. In
some cases, certain plant species actively take up toxicants. This process may benefit
communities and development downstream by maintaining or even enhancing water
quality. Since many toxicants enter aquatic systems bound to sediments, the process of
removal is similar to that of sediment trapping.

e Nutrient retention: The physical properties of some seasonally
flooded forests tend to slow down the flow of water facilitating the deposition of
sediments. Nutrients are often associated with and can therefore be deposited at the
same time. Nutrients may be form a wide variety of sources, but are commonly run-off
of fertilizer from agricultural areas, human wastes and industrial discharges.

When the sediment is deposited, the nutrients may be stored with it,
taken up by wetland vegetation or transformed by chemical and biological processes.
Uptake by wetland vegetation does not ensure the nutrient’s removal from the water
since the nutrients can be released again through decay of the plant. However,
harvesting biomass from the wetland such as grasses and sedges for thatch and fishes
for food means that nutrients are taken out of the system in a useable form. Inorganic
phosphorus and nitrogen are the most significant nutrients which are removed, stored
or transformed by chemical process in wetlands. Nitrates can be removed by the
process of denitrification in which bacteria found in oxygen-poor wetland soils
convert nitrates and nitrites into molecular nitrogen which diffuses into the
atmosphere. Phosphates can be bound to inorganic ions in mineral soils of wetlands. If
these soils become saturated with phosphates, however, they may actually export

phosphorus. Moreover, under reducing conditions (where there is a lack of oxygen),
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nutrients such as phosphates may actually be released into the overlying water and be
exported out of the wetland. Many wetlands are more efficient at transforming and
removing nutrients than terrestrial habitats.

e Biodiversity: Seasonally flooded forest compose with too many
ecosystems which cause the diversity of plants and animals follow the particularities
of ecosystem. The biodiversity of seasonally flooded forest is valuable for ecosystems

and local people utilizations.

2. Flora of seasonally flooded forest

Owing to a rich of natural resources, seasonally flooded forest serves as
supermarket’s community all year. Moreover, some native species are endemic only in
the forest type such as Pai ga sa. Thai Baan research (2005) reports that about 208
species which are known species, are utilized. They are divided into 7 groups as
follows:

. Perennial plants: Plant species in this group presented on
upland area, highland, jungle and hillock. These species are as follows: Hopea odorata
Roxb., Ficus racemosa L., Combretum trifoliatum Vent., Syzygium polyanthum
(Wight) Walp., Lagerstroemia macrocarpa Wall., Shorea guiso (Blanco) Blume,
Dipterocarpus tuberculatus Roxb., Dipterocarpus intricatus Dyer, Elaeocarpus
stipularis Blume.

. Shrubbery plants: Plant species in this group presented along
the river banks, flood plain and brook for example: Phyllanthus taxodiifolius Beille,
Barringtonia acutangula (Linn.) Gaertn., Bambusa arundinacea, Hiptage triacantha
Pierre, Hymenocardia wallichii Tul., Pai gasa.

. Climbing plants and clinging vines: Plant species in this
group are as follows: Willughbeia edulis Roxb., Dioscorea pseudotomentosa Prain &
Burkill, Tiliacora triandra (Colebr.) Diels, Xenostegia tridentata (L.) D. F. Austin &
Staples, Calamus godefroyi Becc., Garcinia schomburgkiana Pierre.

. Vegetable plants: Plant species in this group presented on
ﬂoodi)lain, hillock, jungle, highland, paddy field, the Songkhram River banks and

backwaters. These species are as follows: Limnocharis flava Buch., Barringtonia
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acutangula (Linn.) Gaertn., Crateva addansonii D. C. subsp. trifoliata jacojobs,
Centella asaitica (L.) Urban.

. Mushrooms: Mushroom species presented along bung areas,
floodplain, the Songkhram River banks and backwaters. There are various species of
mushroom as follows: Boletus colossus Heim, Lentinus polychrous Lev., Russula
Luteotacta Rea, Russula nigricans (Bull.) Fr., Russula sp.

. Water plants: There are various kinds of water plants on the
Songkhram River such as: Nymphaea lotus L. var. pubescens (Wild.) Hook.f &
Thomson, Colona flagrocarpa (C. B. Clarke) Craib, Sphenoclea zeylanica Gaertn.
Grasses: In seasonally there are various kinds of grass in the seasonally flooded forest

which present on every sub-ecosystem .

2.1.2 The Songkhram River Basin

Thai Baan research (2005) reported ecology and local history of seasonally

flooded forest in the Lower Songkhram River Basin as follows:

1. History of the Lower Songkhram River Basin

The research has found that the Lower Songkhram area has been the home of
many different ethnic groups for long time, as a consequence of the rich natural
resources and the location has been a transport route between the extensive Sakon
Nakhon Basin and the Mekong River.

The researchers reported that the first groups that traveled to the area were the
Khmer (called by the local as Khom) and the Lao. The Khmer traveled by Kra Saeng
boat along the Mekong River and its tributaries for trading items of silverware,
goldware, knives and swords, while the Lao from Savannaket and Khammuan traded
their rice in exchange for salt from the Songkhram valley.

During World War I, Vietnamese people moved to some of the large towns
along the Mekong River in Thailand. Some of them worked as laborers with trading
boats traveling along the Mekong River and its tributaries, including the Songkhram
River. A number of them, after seeing the rich natural resources of the area,

permanently settled in the area for fishing.
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There have been many other ethnic groups from Northeast Thailand and Lao
who have relocated to the area such as the So, Lao, Nyaw, and Chinese. These groups
moved either to the existing communities or established new communities. They
fished, farmed in the flooded forest, traded and worked on commercial boats.

The Thai Baan research illustrates that the economy of communities in the
Songkhram basin has been connected to communities in other areas for a long time,
through merchants who traveled along the Mekong River and its tributaries. Local
Songkhram villagers in the seasonally flooded forest have traded their products such
as fermented fish and dried fish with rice, salt and chili from upland communities.
They also sold dried fish at some festivals and ceremonies such as the annual That
Phanom pagoda festival.

In the early 1940s, there were Chinese sailing ships plying the river selling rice
and chili, and purchasing fermented fish from the area to sell in communities along the
Mekong River in Nong Khai, Mukda Han, Ubon Provinces, and on the Lao banks and
even as far as Si Sa Ket Province on the Mun River.

In 1950 a new road was built connecting Sri Songkhram and Tha Utane
Districts, minimizing the role of river navigation. More and more merchants started
using the road for their trading activities. Later, as road improved and trucks were
introduced, it became possible for merchants to buy fresh fish, vegetables, bamboo
shoots, and mushrooms from the Songkhram River Basin for selling in many other
areas.

Apart from fish, cattle and buffalo have long been important for the local
economy. The seasonally flooded forest and surrounds of the Lower Songkhram River
has served as the largest grazing plains in Sakon Nakhon Basin. Villagers in the Lower
Songkhram Basin have traded cattle with Thai people in Central and Eastern Thailand
for over a century. Presently, they trade cattle and buffalo in the local livestock

markets only, but large livestock remains a vital possession for the villagers.

2. Ecology of the Lower Songkhram River Basin
" The research finds that the 420 km Songkhram River is a most fertile river
basin. In the lower reaches, stretching up to 200 km from the mouth of the river, there

is seasonally flooded forest where annual floods cover an area of approximately
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500,000 — 600,000 rai for three to four months during the rainy season. Very similar to
the Tonle Sap of Cambodia, in the rainy season the Lower Songkhram River receives
floods derived from upstream runoff and backflow from the Mekong River.

Part of the unique nature of the Lower Songkhram River Basin is the flood
resistant forest (known in Thai as pa bung pa thaam) comprising many tree and shrub
species, including a dominant pioneer bamboo species called pai gasa, in the flooded
area and on the banks.

The researchers find that the complex wetland ecosystem of the Lower
Songkhram River Basin consists of 28 different sub-ecosystems, hosting diverse plants
and aquatic organisms. The Thai Baan researchers identify 208 kinds of plants and
fungi, 124 fish species, five turtle species, four shrimp species, 10 mollusk species,
four crab species, and six aquatic insects.

Out of 124 fish species, 115 species are native fish. There are 58 fish species
that can be found in the Songkhram River all year round. There are an additional 57
species of migratory fish that migrate from the Mekong River, including the Mekong
Giant Catfish. The Giant Catfish migrated to the Songkhram River during the flood
season to feed on aquatic weeds, invertebrates and saline clay soil (Din euad) in the
flooded forest. According to a community note, a number of Mekong Giant Catfish
were caught at Kud Takla on the Songkhram River in 1952 and 1953, with a
maximum weight of 270 kilograms and have been caught in decreasing numbers ever

since. The last Giant Catfish caught was recorded in 2003.

3. The current situation of the Lower Songkhram River Basin

The local economy is still heavily dependent on products originating from the
seasonally flooded forest including fresh and fermented fish, wild plants and cultivated
vegetables and large livestock. The number of families who own cattle or buffalo has
increased; while the number of animals per household has decreased because
communal grazing plains have often been occupied by agribusiness ventures. In the
last three decades several large agribusiness ventures have established in the area,
buying up large amounts of land at cheap prices and occasionally encroaching on
common land, which has led to many instances of conflicts between local

communities and the companies, some of which have ended up in the courts.
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The research finds that there are 79 kinds of traditional fishing gears, but eight
of them are no longer in use. A number of large scale commercial fishing gears were
introduced by the newcomers to the communities and widely adopted over the last 40
years or more.

For agriculture in the seasonally flooded forest and surrounds, there are various
kinds of rice cultivation including lowland paddy fields and terraced rice fields. The
rice is produced mainly for household consumption. In some years if conditions are
right, high yields are possible and villagers can get a reasonably high income from
selling rice.

The researchers found that there were once 47 different varieties of rice grown
by villagers. Following introduction and promotion of commercial high yielding rice
varieties by state agencies the number of varieties has fallen. Currently there are only
seven varieties of native rice grown in the area. The villagers also grow various kinds
of vegetables for household consumption in the upland fields and along the river banks
during the dry season.

An important concern coming out of the Thai Baan research is the decline in
productivity of the seasonally flooded forest as a result of the use of destructive
commercial fishing gears, charcoal making, and commercial farming operations
owned by agribusiness companies. The companies use significant amounts of
chemical fertilizers and pesticides in their farming practices leading to instances of
fish kills around the intensive farming operations. Also the researchers concern about
human health risks from chemical fertilizers and pesticides.

At sub-district level a fishing auction system run by local administrative
organizations (TAOs) to raise funds for community development reflects insufficient
funds provided by the state. This may lead to over-fishing in the area. The productivity
of the Lower Songkhram River has been further impacted by dam construction at the
upstream. The reservoir of the dam has raised water tables that may cause salinisation
around the surrounding areas and destroied riparian vegetation.

Importantly for the last three years unusual water fluctuation has been observed
in the' Songkhram River Basin. Such unusual water fluctuation had only ever been
observed within 3 years, and had been reported in many parts of the Mekong River.

While the real causes may be in some doubt, such unusual water fluctuations are
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consistent with the development and operation of the dams in the upper reaches. When
the river ecosystem is affected by unusual water fluctuations, migration pattern of fish
may also be affected. There are widespread invasions of aquatic weeds such as mai
arab (Giant Mimosa). The villagers complained they could not organize a ceremony
on the river banks due to the unusual water fluctuations at Ban Pak Yam, Sam Pong
Sub-district, Sri Songkhram District, Nakhon Phanom Province.

The degradation of seasonally flooded forest is affirmed by the decreasing
number of local fish species, or even being extinct. There are 14 fish species that are
nowadays considered to be rare, and 11 fish species that appear to be extinct locally as
they have not be found in the Songkhram River for over 50 years. These extinct
species are migratory fish that migrate between the Songkhram and Mekong Rivers.

Amidst the environmental crisis in the Songkhram River Basin, the villagers
have tried to solve the problems that have arisen. For instance, they have set up many
fish conservation zones, establishing community rules prohibiting destructive fishing
gears, and building habitats for fish. Local communities have taken on these
management responsibilities by themselves. These activities have been supported by
district state agencies and temples.

Local community management activities have ensured equity with poorer
people being allowed to fish in conservation zones on some occasions. Importantly, it
was found that a type of fish conservation area by the community has been practiced
for a long time in the form of “sacred areas” where access to fishing is restricted, but is
still respected by villagers.

The Songkhram River has long been a rich and productive resource but is
increasingly under threat. The Thai Baan research provides a mechanism for local
people to present their insights and values to ensure the long term sustainability of

their river (Thai Baan research, 2005).

2.1.3 Environmental valuation

Currently most planning and development decisions are made on economic
grounas, moreover, on the basis of the free-market system. While this new paradigm
has its own limitations and dangers, it would be unrealistic to ignore and to base our

quest for the conservation and wise use of wetlands on a completely different set of
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values. Hence, wetland goods and services must be given a quantitative value if their
conservation is to be chosen over alternative uses of the land itself or the water which
feeds the wetlands (Pearce and Moran, 1994).

For many products, such as fish or timber, there is a world market which
allows easy calculation of the worth of the wetlands. The value of wetland functions,
such as water quality improvement, may be calculated from the cost of building a
treatment works to perform the same processes. It is much more difficult, however, to
value biodiversity or the aesthetic beauty of wetlands, as the market for such
"products" is much more elusive and their economic valuation much more difficult to
achieve with traditional methods. Another major hurdle is that developing countries
face significant problems in appropriating the global benefits of wetland conservation,
such as their biological diversity (Pearce and Moran, 1994).

Throughout human history, the term wetlands conjured up for many people a
swamp full of slimy creatures, harboring diseases such as malaria and schistosomiasis.
Indeed it is this view of wetlands as wastelands that has led to extensive drainage and
conversion of wetlands for intensive agriculture, fish ponds, industrial or residential
land or to improve public health. However, in recent years there has been increasing
awareness of the fact that natural wetlands provide free of charge many valuable
functions (e.g., flood alleviation, groundwater recharge, retention of pollutants),
products (e.g., fish, fuel wood, timber, rich sediments used for agriculture in the
floodplains, tourist attractions), and attributes (biodiversity, aesthetic beauty, cultural
heritage and archaeology).

The trend towards wetland conservation is exemplified by the many countries
that have adopted the policy that there should be no further wetland loss or
degradation, that wetlands must be used in a sustainable way and research should be
undertaken on quantifying wetland values. The trend towards wetland conservation is
exemplified by the many countries that have adopted the policy that there should be no
further wetland loss or degradation, that wetlands must be used in a sustainable way
and research should be undertaken on quantifying wetland values.

' If researchers are to value wetland uses and decision-makers are to take these
into account when making policies that affect wetlands, then a framework for

distinguishing and grouping these values is required. The concept of fotal economic
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value (TEV) provides such a framework and there is an increasing consensus that it is
the most appropriate one to use. Simply put, total economic valuation distinguishes
between use values and non-use values, the latter referring to those current or future
(potential) values associated with an environmental resource which rely merely on its
continued existence and are unrelated to use (Pearce and Warford, 1993).

Typically, use values involve some human ‘interaction’ with the resource
whereas non-use values do not. The total economic valuation framework, as applied to

wetlands, is illustrated in Table 2.1

Table 2-1 Classification of total economic value for wetlands.

TOTAL ECONOMIC VALUE
USE VALUES NON-USE VALUES
Direct use Indirect use Option Existence value Bequest value
value value value
e Fish e Nutrient e Potential | e Biodiversity |e Habitats
e Agriculture | retention future e Ecosystem e Prevention
e Timber e Flood uses(as per | e Plant genetic | of irreversible
forest product | control direct and change
e Transport e Storm indirect e Culture ,
e Wildlife protection uses) heritage
harvesting e Groundwater | ® Future
e Peat/Energy | recharge value  of
e Non timber | ® External information
forest products | €cosystem
support
e Micro-
climatic
stabilization
e Shoreline
' stabilization

Source: adapted from Barbier, et al. (1997) and Pearce and Meoran (1994)
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Definitions of various types of environmental value are as follows: (Barbier et
al., 1997; Moran and Bann, 2000)
1. Use Values
The framework commonly used for valuing natural resources is known
as the TEV. This comprises use values (direct, indirect and option values) and non-use
values are as follows:

®* Direct use values are values derived from direct use or
interaction with environmental resources and services (e.g., timber, fuel wood, tourism 7
are direct use values of a tropical forest). Direct uses of wetlands could involve both
commercial and non-commercial activities, with some of the latter activities often
being important for the subsistence needs of local populations in developing countries
or for sport and recreation in developed countries. Commercial uses may be important
for both domestic and international markets. In general, the value of marketed
products (and services) of wetlands is easier to measure than the value of non
commercial and subsistence direct uses.

* Indirect use values relates to the indirect support and
protection provided to economic activity and property by the ecosystem’s natural
functions, or regulatory 'environmental' services. For example, the storm protection
and shoreline stabilizations functions of a wetland may have indirect use value through
reducing property damages, yet often coastal or riverine wetland systems are drained
in order to build still more waterfront property. Mangrove systems are known to be
breeding grounds and nurseries for shrimp and fish that are essential for coastal and
marine fisheries, yet these important habitats are currently being converted rapidly in
many regions for aquaculture, particularly shrimp ponds. Natural floodplains may
recharge groundwater used for dry land agriculture, grazing livestock and domestic or
even industrial use, yet many of these floodplains are threatened by dams and other
barrages diverting water for upstream irrigation and water supply.

=  Option values are a type of use value in that it relates to the
future'use of the environment. Option value arises because individuals may value the
option to be able to use the environment sometimes in the future. For example, there
may be an additional “premium” placed on preserving a forest system and its

resources and functions for future use, particularly if one is uncertain about the future
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value but believe it may be high and if current exploitation or conversion may be
irreversible.

2. Non-use Values

Non-use values are derived neither from current direct or indirect use of
the environment. As for these values, it is tied to perception and feeling. People feel
good when they learn that environment is in good condition. Feeling good is a benefit
people receive from knowing the good condition of the environment. For example,
there are individuals who do not use the tropical forest but nevertheless wish to see
them preserved 'in their own right'. Non-use value can be divided into two types as
follows;

* Existence Values was value of people’s feeling. People thought
that thing or that place still exist in original condition although they did not know
condition of that area and they might not have an opportunity to visit that area. But if
that area or that environment was destroyed and irreversible, this value would be
disappearing. People regret when they learn about disaster such as the extinction of a
rare animal or plant specie, the destruction of wildlife’s habitats, etc.

Bequest Values, as for this value people in the present time is
willing to preserve an environment or natural resources for future generation. This
value is the value that people place on knowing that future generations will have the
option to enjoy something. Thus, bequest value is measured by peoples’ willingness to
pay to preserve the natural environment for future generations. Bequest values may be
particularly high among the local populations currently using a wetland, in that they
would like to see the wetland and their way of life that has evolved in conjunction with
it passed on to their heirs and future generations in general. For example, a person may
be willing to pay to protect the Alaskan wilderness area so that future generations will
have the opportunity to enjoy it. Another case of bequest value was present in
Northern Nigeria; about several years ago the UK’s Royal Society for the Protection
of Birds (RSPB) collected £500,000 (US$ 800,000) from a one-off membership
mailing campaign to help save the Hadejia-Nguru wetlands of Northern Nigeria in
West Africa. It is clear that a single person may benefit in more than one way from the
same ecosystem. Thus, total economic value is the sum of all the relevant use and non-

use values for a good or service.
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2.1.4 Wetland Valuation Techniques
There are various economic methods of evaluating wetlands which are shown
in Figure 2-1. There are three generally accepted approaches to estimating dollar

values of ecosystem services. Each approach includes several methods. They are as

follows (Dennis and Marisa, 2002).

Total economic value

I 1

Non-Use Values

Use Values

Direct Use Values Indirect Use Values Option Values Existence, Bequest
Values
Outputs: Benefits: ICM CVM
Fish, Timber forest Flood control, CVl
product, Non- storm protection, CVM
timber forest and external
product, recreation, support, etc
transport and meat
Market prices, Damage cost

TCM,
CVM, Hedonic
prices, Public price
and Replacement

Cost

avoided, Preventive
expenditures, Value
of change in

productivity

Source: adapted from Barbier et al., (1989a) referenced on Barbier et al., 1997

Figure 2-1 Wetland Valuation Techniques
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1. Market Prices

The values of some ecosystem goods or services can be measured using market
prices. Some ecosystem products, such as fish or wood, are traded in markets. Thus,
their values can be estimated by estimating consumer and producer surplus, as with
any other market good. Other ecosystem services, such as clean water, are used as
inputs in production, and their value may be measured by their contribution to the
profits made from the final good.

Some ecosystem or environmental services, like aesthetic views or many
recreational experiences may not be directly bought and sold in markets. However, the
prices people are willing to pay in markets for related goods can be used to estimate
their values. For example, people often pay a higher price for a home with a view of
the ocean, or will take the time to travel to a special spot for fishing or bird watching.
These kinds of expenditures can be used to place a lower bound on the value of the
view or the recreational experience. These methods are as follows(Dennis and Marisa,
2002):

1) Market Price Method

The market price method estimates the economic value of ecosystem
products or services that are bought and sold in commercial markets. The market price
method can be used to value changes in either the quantity or quality of a good or
service. It uses standard economic techniques for measuring the economic benefits
from marketed goods, based on the quantity people purchase at different prices, and
the quantity supplied at different prices.

Summary of the Market Price Method

The market price method estimates the economic value of ecosystem
products or services that are bought and sold in markets. The market price method can
be used to value changes in either the quantity or quality of a good or service. It uses
standard economic techniques for measuring the economic benefits from marketed
goods, based on the quantity people purchase at different prices, and the quantity
suppli?d at different prices.

Applying the Market Price Method

The market price method uses prevailing prices for goods and services

traded in markets, such as timber or fish sold commercially. Market price represents
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the value of an additional unit of that good or service, assuming the good is sold
through a perfectly competitive market (that is, a market where there is full
information, identical products being sold and no taxes or subsidies).

Advantages of the Market Price Method

The market price method reflects an individual's willingness to pay for
costs and benefits of goods that are bought and sold in markets, such as fish, timber, or
fuel wood. Thus, people’s values are likely to be well-defined.

* Price, quantity and cost data are relatively easy to obtain for established
markets.

* The method uses observed data of actual consumer preferences.

= The method uses standard, accepted economic techniques.

Issues and Limitations of the Market Price Method

* Market data may only be available for a limited number of goods and
services provided by an ecological resour¢e and may not reflect the value of all
productive uses of a resource.

= The true economic value of goods or services may not be fully reflected
in market transactions, due to market imperfections and/or policy failures.

= Seasonal variations and other effects on price must be considered .

2) Travel Cost Method

The travel cost method is used to estimate economic use values associated
with ecosystems or sites that are used for recreation.The method can be used to
estimate the economic benefits or costs resulting from:

= changes in access costs for a recreational site,

= climination of an existing recreational site,

= addition of a new recreational site,

» changes in environmental quality at a recreational site.

The basic premise of the travel cost method is that the time and travel cost
expenses that people incur to visit a site represent the “price” of access to the site.
Thus, peoples’ willingness to pay to visit the site can be estimated based on the
number of trips that they make at different travel costs. This is analogous to estimating
people’s willingness to pay for a marketed good based on the quantity demanded at

different price (Dennis and Marisa, 2002).
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2. Surveys-expressed Willingness to Pay

Many ecosystem services are not traded in markets, and are not closely related
to any marketed goods. Thus, people cannot “reveal” what they are willing to pay for
them through their market purchases or actions. In these cases, surveys can be used to
ask people directly what they are willing to pay based on a hypothetical scenario.
Alternatively, people can be asked to make tradeoffs among different alternatives,
from which their willingness to pay can be estimated. These methods include: the
Contingent Valuation Method (CVM) and Contingent Choice Method(Dennis and
Marisa, 2002).

1) The Contingent Valuation Method (CVM)

The Contingent Valuation Method (CVM) is used to estimate economic
values for all kinds of ecosystem and environmental services. It can be used to
estimate both use and non use values, and it is the most widely used method for
estimating non-use values. It is also the most controversial of the non-market valuation
methods.

The CVM involves directly asking people, in a survey, how much they
would be willing to pay for specific environmental services. In some cases, people are
asked for the amount of compensation they would be willing to accept to give up
specific environmental services. It is called “contingent” valuation, because people are
asked to state their willingness to pay, contingent on a specific hypothetical scenario
and description of the environmental service.

The contingent valuation method is referred to as a “stated preference”
method, because it asks people to directly state their values, rather than inferring
values from actual choices, as the “revealed preference” methods do. The fact that
contingent valuation (CV) is based on what people say they would do, as opposed to
what people are observed to do, and is the source of its greatest strengths and its
greatest weaknesses.

Contingent valuation is one of the only ways to assign dollar values to
non-use values of the environment-values that do not involve market purchases and
may not involve direct participation. These values are sometimes referred to as

“passive use” values. They include everything from the basic life support functions
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associated with ecosystem health or biodiversity, to the enjoyment of a scenic vista or
a wilderness experience, to appreciating the option to fish or bird watch in the future,
or the right to bequest those options to your grandchildren. It also includes the value
people place on simply knowing that giant pandas or whales exist.

It is clear that people are willing to pay for non-use, or passive use,
environmental benefits. However, these benefits are likely to be implicitly treated as
zero unless their dollar value is somehow estimated. So, how much are they worth?
Since people do not reveal their willingness to pay for them through their purchases or
by their behavior, the only option for estimating a value is by asking them questions.

However, the fact that the contingent valuation method is based on asking
people questions, as opposed to observing their actual behavior, is the source of
enormous controversy. The conceptual, empirical, and practical problems associated
with developing dollar estimates of economic value on the basis of how people
respond to hypothetical questions about hypothetical market situations are debated
constantly in the economics literature. CV researchers are attempting to address these
problems, but they are far from finished. Meanwhile, many economists, as well as
many psychologists and sociologists, for many different reasons, do not believe the
dollar estimates that result from CV are valid. More importantly, many jurists and
policy-makers will not accept the results of CV. Because of its controversial nature,
users must be extremely cautious about spending money on CV studies and about
using the results of CV studies.

2) The Contingent Choice Method

The contingent choice method is similar to contingent valuation, in that it
can be used to estimate economic values for virtually any ecosystem or environmental
service, and can be used to estimate non-use as well as use values. Like contingent
valuation, it is a hypothetical method — it asks people to make choices based on a
hypothetical scenario. However, it differs from contingent valuation because it does
not directly ask people to state their values in dollars. Instead, values are inferred from
the hypothetical choices or tradeoffs that people make.

The contingent choice method asks the respondent to state a preference
between one group of environmental services or characteristics, at a given price or cost

to the individual, and another group of environmental characteristics at a different
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price or cost. Because it focuses on tradeoffs among scenarios with different
characteristics, contingent choice is especially suited to policy decisions where a set of
possible actions might result in different impacts on natural resources or
environmental services. For example, improved water quality in a lake will improve
the quality of several services provided by the lake, such as drinking water supply,
fishing, swimming, and biodiversity. In addition, while contingent choice can be used
to estimate dollar values, the results may also be used to simply rank options, without

focusing on dollar values(Dennis and Marisa, 2002).

2.2 Related Researches

2.2.1  Economic valuation

Barbier, et al. (1997) evaluated economic benefit of wetland “Hadejia-Jama”
(floodplain in Northern Nigeria) by calculating opportunity cost of the area, which is
being threatened by upstream water developments. The analysis shows that the
floodplain agricultural, fishing and fuel wood net benefits are much more substantial
than the net benefits of an upstream irrigation project, which is diverting water from
the wetlands. For example, the authors estimated the net present value of agricultural,
fishing and fuel wood benefits from the wetlands. The study found that value of Net
Economic Benefit of flood plain was 253 to 381 ($US 34 to 51) per hectare (in
1989/90 prices), while the net present value of benefits from diverting stream flow to
the irrigation project were only 153 to 233 ($US 20 to 31) per hectare. An even more
pronounced divergence was noted when benefits were calculated on the basis of water
use (e.g., per thousand cubic meters) rather than land area.

Charoenporn (2003) estimated the environmental economic value in direct and
indirect use, as well as a non-use value or existence value of Thongphaphum Teak
Plantation (TTP). The non-use value is assessed by applying a CVM with closed-end
questions. The willingness to pay (WTP) is estimated to support Thongphaphum
plantation for conservation and reforestation activities to be continued in the future.

. The results of TTP valuation showed the direct use value included the value of
timber forest product at 396.21x10° baht and the value of non-timber forest product at
1.15x10° baht/year. In the case of the indirect use value, carbon sequestration of teak

tree was valued at 132.01x10° baht. The non-use value as an existence value of TTP by
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CVM method is 10,951x10° baht. The environmental economic value of TTP is
estimated as 11,480.74x10° baht.

The key factor significantly influencing the environmental economic value of
TTP (p=0.05) was age for people in municipal area. In case of local people, age and
marital status are statistically different at p=0.1. These variables affected the WTP for
TTP.

Costanza, et al. (1989) evaluated all system of mangrove forest in Louisiana,
USA by calculating direct use value and indirect use value of fishery, hunting,
recreation, preventing storm by using various evaluation techniques. For example , a
model of marginal productivity was used to calculate value of fishery resources such
as crab and fish. Value deriving from being recreational place use CVM by
questioning about value of WTP for visiting area, playing sport, hunting, fishery
photographing together with TCM and preventing storm which calculate from damage
cost. A result appeared that value of total benefits was 2,429 $US/hectare/year
(considering interest rate at 8%). Value deriving from fishery was 317
$US/hectare/year (13.05% of total value). Value deriving from hunting was 151
$US/hectare/year (6.21% of total value). Value deriving from recreational place was
1,915 $US/hectare/year (78.84% of total value).

Prapamontol (2001) studied the CVM applied to conservation of fishery
resources in Bung Lahan wetland, Chaiyaphum Province used the CVM and
dichotomous choice question. The result indicated that the mean and median value
which fishery households revealed their willingness to pay for conservation of fishery
resources in Bung Lahan were 417.16 and 259.04 bath/household/year, respectively.
The total value, which the totals of 4,035 households were willingness to pay for
conservation of fishery resources in Bung Lahan, was 1,683,240.60 bath/year. In
comparison, fishery resources households benefited 20,349.20 bath/household/year on
average from capture fisheries in Bung Lahan. The total benefit which 4,035
households altogether derived from this wetland was 82,109,022 bath/year.

_ The key factors significantly determining the economic value for conservation
of fishery resources in Bung Lahan (P<0.05) were housing location, the importance of
fishery resources to the household, and the source of information about conservation

of fishery resource.
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TDRI (1995) evaluated Khao Yai National Park by measuring use value of
tourism and various recreational activities by TCM and CVM. And TDRI measured
option value and existence value by dividing sample groups into two groups
comprising users and non-users and used open-ended and closed-end interactive
technique for questioning. The study result found that Thai tourists were willing to pay
22 baht/person/time and 730 baht/person/year for conserving a National Park. While
people who thinks that they will tour in the future are willing to pay 196 baht/year.
Total economic value of Khao Yai National Park was approximate 3,080 million
baht/year or 35,000 million baht/year in the present value at the discount rate of 10
percent.

Vithayaveroj (2003) evaluated use value (value of fishery resource), non-use
value (existence value), a comparison average and factors that affect the WTP for
seagrass beds survey research method. The study sample comprised of 70 fishermen
on Pha Ngan Island, 163 people who have other occupations on Island and 161 people
from Surat Thani Province (80 people in Muang municipality and 81 people in
Khirirat district). Survey research method was to assess use value by considering the
net benefit of fishery from seagrass beds for use value and existence value was to
combine with the CVM. The comparison of the average and factors that affect the
WTP of seagrass beds were analyzed by using multiple regression analysis.

The net benefit of fishery from seagrass beds was 2,179,150.07 to
6,346,090.72 baht/year and WTP for existence value was 325,866,873.16 baht/year.
The WTP’s averages for users were higher than those for non-users and WTP’s
averages for non-users on Pha Ngan Island was higher than those for non-users in
Surat Thani Province. Attitude had a significant positive effect on WTP of users. The
WTP of non-uses on Pha Ngan Island had significantly positive relationships with
monthly income, government official and attitude, but a significantly negative
relationship with age. And information cognizance had a significantly positive
relationship on WTP of non-users in Surat Thani Province. All variables were

evaluated at p=0.05.
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2.2.2 Seasonally flooded forest

Department of Environmental Quality Promotion (n.d.) evaluated the
economical value of seasonally flooded forest in Dan and Nong Khae Sub-districts,
Rasi Salai District, Si Saket Province and Don Rad Sub-district, Rattana Buri District,
Surin Province. Total sample size is about 366 households from 11 villages of study
area. This study evaluated all of products which were produced, harvested and utilized
from seasonally flooded forest in the Mun River Basin by villagers. Researchers of
Thaam Mun Project spent about one year for collecting data in cooperate with the
leader of local organization in the name of Mun River Conservation Committee. The
period for data collection was begun in January, 1995.

The result of this study is divided into three types as folllows; the economical
value of agriculture products such as rice, corn, peanut, jute and others is about
6,445,477 baht per year. The economical value of plant products (as foods and
utensils) such as” firewood, charcoal, edible mushrooms, bamboo shoots, wild
vegetable plants, fruits, sedge and rattan is about 3,033,815 baht per year. The
economical value of wild animals and other products (such as soil) from seasonally
flooded forest such as fish, shell, frog, ant eggs, dung and rock salt is about 4,760,285
baht per year. The total economic value of seasonally flooded forest in the Mun River
Basin is 14,239,637 baht per year. An average of economic value of seasonally
flooded forest in the Mun River Basin is about 38,906 baht per household per year
(366 households).

Kunurat, et al. (1993) studied environmental condition and utilization on flood
plain vegetation in the middle of the Mun River. This research is a preliminary study
of geomorphology, botany, zoology, settlement, land use and covers the area about
180 km” from Lam Phub Phra to Lam Siao in Northeast Thailand. It was conducted by
the use of surveying method and community studies within 12 months.

The study area is floodplain with meander stream and oxbow-lake with more
than 150 lakes. The flora is discovered to exist more than 100 species. Fauna are only
small animals, many kinds of birds, insect and also lot of fishes. The area was settled
down for 250 years ago but the community is as small as the former time. Most of the
area is covered with the secondary forest. The villagers exploit the gallery forest for

multi-purposes such as: firewood, construction materials, medicinal plant, food,
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agricultural products. In the present time a lot of people have moved in to occupy the
land. The result of the study suggests that the immediate phase to develop this area is
to divide the land into zones of various objectives; public land use, agriculture, forest

and conserved area as well as to improve the agricultural and farming systems.

2.2.3 The Songkhram River Basin

Thai Baan research (2005) studied ecology and local history of the seasonally
flooded forest in the Lower Songkhram River Basin. This research illustrates that rural
livelihoods are based on the combined use of a wide range of resources adapted to
seasonal changes. The Thai Baan research’s methodology which is based on
indigenous knowledge of local communities on ecology, management of natural
resources, local history, socio-economy and livelihoods was used in this study. The
study was carried out by 240 villagers from 4 villages of Baan Tha Bor, Baan Pak
Yaam, Baan Uan and Baan Yang Ngoy in Sri Songkhram District, Nakhon Phanom
Province in Northeast Thailand.

The village researchers found that the complex wetland ecosystem of the
Lower Songkhram River Basin consists of 28 different sub-ecosystems, hosting
diverse plants and aquatic organisms. The Thai Baan researchers identified 208 kinds
of plants and fungi, 124 fish species. 5 turtle species, 4 shrimp species, 10 mollusk
species, 4 crab species, and 6 aquatic insects. Out of 124 species are native fish. There
are 58 fish species that can be found in the Songkhram River all year round. There are

an additional 57 species of migratory fish that migrate from the Mekong River.
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CHAPTER III
METHODOLOGY

The field data collection is based on a survey method in 10 villages of Sri
Songkhram District, Nakhon Phanom Province. Market price method is used to
evaluate the value of fishery and non timber forest products from seasonally flooded
forest at Sri Songkhram District. The methodology is described as follows.

3.1 Data collection
3.1.1 Primary data
3.1.2 Secondary data
3.1.3 Design of questionnaire structure
3.1.4 Population and sampling design
3.2 Data analysis
3.2.1 Non timber forest products value

3.2.2 Fishery products value

3.1 Data Collection
The necessary data used in this study are compiled from both primary and

secondary data as described as follows.

3.1.1 Primary data were mainly collected through the questionnaires by
interviewing the respondents who were randomly selected in local villages in Sri
Songkhram District, Nakhon Phanom Province. The questions were conducted

carefully to reduce biases that might be occurred.

3.1.2 Secondary data were mainly collected from publications and documents
of Mekong River Basin Wetland Biodiversity for Sustainable Used Programme, Thai

Baan r¢search and other related sources.
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3.1.3 Design of questionnaire structure

A tool for primary data collection is by using the questionnaire. The data is
collected from villagers in the study area. The questionnaire structure is divided into 2

parts.

1) First part of the questionnaire, which is for probing the

villagers about non timber forest products, is composed of 2 parts:

PartI : Questions about personal information

Part II : Questions about non-timber forest products utilizations

2) Second part of the questionnaire, which is for probing the

villagers about fishery products, is composed of 2 parts:

Part I : Questions about general information of fishing method

Part I1 : Questions about fishery utilizations

3.1.4 Population and sampling design

The population in this study is total households of 10 villages which are
located on the Songkhram River banks of Sri Songkhram District, Nakhon Phanom
Province. The sample size is calculated by the quota sampling method that is the
summation of 20 percent of household of each village of the population as shown in

equation 3-1.

N = 20*M

3-1
100 .

Il

Where; N
M

Number of the sample size

Total households of 10 villages

In case of the calculated sample size of a village is less than 20 households
then the sample size of 20 households is assigned to the certain village. The total

sample size is the summation of each sample size of 10 villages.
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Table 3-1 Population and sample size in the study area
Name of village Name of sub-district Total households Sample size

Moo 4 Ban Tha Bo

1 Tha Bo Songkram 130 26
Songkram
Moo 3 Ban Don

2 Tha Bo Songkram 226 45
Dang

3 Moo 2 Ban Khae Sam Pong 137 28

4 | Moo 4 Ban Pak Yam | Sam Pong 131 26
Moo 3 Ban Yang

5 ) Sri Songkhram 117 24
Ngoi
Moo 6 Ban Dong

6 Ban Ka 95 20*
Nong Bua
Moo 8 Ban Tha

7 Ban Ka 65 20*
Kong
Moo 1 Ban Had :

8 Had Pang 117 24
Pang
Moo 2 Ban Kham

9 Had Pang 117 24
Hai

10 | Moo 4 Ban Oun Had Pang 119 24

Grand total 1254 261

Remark: * assigned to 20 samples
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3.2 Data Analysis

Market price method is used for estimating the direct use value of fishery and

non timber forest products as follows;

3.2.1 Non timber forest products value

The contributions of non timber forest products (NTFPs) for rural livelihoods
are significant, and their use is in fact less ecological destructive than timber
collecting. In the study, the NTFPs collected can be classified into 7 categories as
follows; wild vegetable plants, edible mushrooms, bamboo shoots, firewood, fodder,
edible insects and ant eggs and medicinal plants. Equation 3-2 shows the calculation of

total value of non timber forest products (Viboonpun, 2000).

NTFP 's =Y (Q.*P.-C))
i=1

eq 3-2
Where; NTFP’s = Total value of non timber forest products (baht)
Qi = Quantity of non timber forest products (quantity)
Pi = Price of non timber forest products (baht/quantity)
Ci = Cost for collect non timber forest products (baht)
i = Product type
n = Total number of products

This study estimated net benefit of non timber forest products from direct use.
It should be pointed out that, the net benefit and benefit are fairly close due to
negligible cost of gathering.

According to equation 3-2, total value of non timber forest products is
classified into 7 categories and values of each product can be calculated as shown in

equations 3-3 to 3-11.
1) Value of wild vegetable plants is estimated as follows;

Value of wild vegetable plants = Z(Q,-.Pi -C) eq3-3
i=]
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Where; Qi = Quantity of wild vegetable plants (handful)
Pi = Price of wild vegetable plants (baht/handful)
Ci = Cost of collecting wild vegetable plants (baht)
1 = Wild vegetable plants species
n = Total species of wild vegetable plants

2) Value of edible mushrooms is estimated as follows;

Value of edible mushrooms = Z (Q.P.-C)........ eq. 3-4

i=1

Where; Q1 = Quantity of edible mushrooms (kg.)
Pi = Price of edible mushrooms (baht/kg.)
Ci = Cost of collecting edible mushrooms (baht)
i = Edible mushrooms species
n = Total species of edible mushrooms

3) Value of bamboo shoots is estimated as follows;

Value of bamboo shoots = Z":(Q,.Pi e O} IV eq.3-6
i=1
Where; Q1 = Quantity of bamboo shoots (kg.)
Pi = Price of bamboo shoots (baht/kg.)
Ci = Cost of collecting bamboo shoots (baht)
i = bamboo shoots species
n = Total species of bamboo shoots

4) Value of firewood

Firewood is divided into dead twigs and small branches collected from
seasonally flooded forest that are used directly for burning and dead branches and
small stems collected from seasonally flooded forest that are collected for processing
charcoal. Total value of firewood is estimated on both categories as shown in equation

3-7.
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Value of firewood = (Q,P,— Cy) + (QpPp — Cp)....... eq.3-7

Where;Q, = Quantity of firewood which collected from seasonally
flooded forest (m®)
P, = Price of firewood (baht/ m®)
Ca = Cost of collecting firewood (baht)
Qv = Quantity of firewood for charcoal which collected

from seasonally flooded forest (m®)
Py, = Price of firewood for charcoal (baht/ m3)

G = Cost of collecting firewood (baht)

5) Value of fodder
Value of fodder is estimated from the net benefit of livestock, that
calculated by the present value of livestock selling income, which is to find the present
value of revenue per year at 3% discount rate and minus with the cost for feeding the
livestock each year such as cost of injection and other food for their livestock. There
are two methods for calculating the present value of fodder both the calculation by
using equation and calculation by with the coefficient according to the table in

Appendix D that shown as the example follows;

Example A : There are 250 cows and 80 buffalos in Had Pang. The average price of a
cow is about 12,000 baht after 3 years of feeding and average price of a buffalos is
about 12,000 baht after 4 years of feeding. Cost of injection per animal is 100 baht per
year. Cost of other food for one cow or buffalo is 360 baht per animal per year.
Discount rate of this study is 3%. The present value of money 12,000 baht due at the

end of ‘n’ periods (3 years) was calculated as follows;

PV = Fv/a+H)yy eq.3-8

Where; PV = Present value of I baht due at the end of ‘n’ periods
FV = Amount of money at the end of ‘n’ period (baht)
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N = Number of period (year)

1 = Discount rate

The present value of 12,000 baht due at the end of 3 year is:

12,000/(1 +0.03)°
10,981.2 baht

PV

i

After obtain the present value, find the annuity of that amount over n period

with the same discount rate as follows;

=~ A
PV =Y (—~ eq.3-9
Z (1 +i ") d
Where; PV = Present value of annuity for n periods (baht)
N = Number of period (year)
A = Annuity over n period

The coeffinicient for present value of an annuity calculation at 3% discount

rate is 2.8286 then the annuity of money 10,981.2 baht for 3 year is

10,981.2 = 2.8286A
A = 10,981.2/2.8286
= 3,882.2 baht

The value of 3,882.20 baht is thus more or less the revenue which earn from
livestock per year. The value of fodder would take the value of 3,882.20 baht minus

cost of injection and other foods for the livestock.

Net benefit of livestock for a cow is calculated as follows;

Net benefit per 1 livestock = A—-(Ci+Cy...... eq.3-10
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Where; A = Present value of an annuity for n periods of 1 livestock
(baht)
Ci = Cost of injection (baht)
Cf = Cost of other foods (baht)

According to the annuity of cow at 3,882.20 baht per cow per year, net benefit

per a cow is as follows;

Net benefit per 1 livestock = 3,882.20 — ( 100 + 360)
= 3,422.20 baht
As a result of the calculation the net benefit per cow is 3,422.20 baht per year.
This net benefit can be viewed as the value of fodder provided by the seasonally
flooded forest. The net benefit of fodder in form of cow was calculated by take the
value of 3,422.20 multiply with total number of cow in the studied area that is 250.
The net benefit of fodder in form of cow on Don Dang village is 855,550 baht.

6) Value of edible insects and ant eggs is estimated as follows;

Value of bamboo shoots = Z(Q,-.P‘- -Gy eq.3-11
i=1

Where;Qi = Quantity of edible insects and ant eggs (kg.),(baht/unit)
Pi = Price of edible insects and ant eggs (baht/kg.) ,(baht/unit)
Ci = Cost of collecting edible insects and ant eggs (baht)
I = Edible insects and ant eggs species
N = Total species of edible insects and ant eggs

7) Value of medicinal plants is estimated as follows;
Value of medicinal plants = Z(Q,-.P,- -C) eeeeen.€Q.3-12
i=1

Where; Qi = Quantity of medicinal plants (kg.)
Pi = Price of medicinal plants (baht/kg)
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Ci = Cost of collecting medicinal plants (baht)
I = Medicinal plants species

N = Total species of medicinal plants

3.2.2 Fishery products value

The fishery products from villagers in the lower Songkhram river
basins are well known in the region, including fresh, fermented fish and freshwater
snail. This study evaluated the fishery resource products by Market Price method. The

equation is modified from Economic Valuation of Wetlands by Barbier et al. (1997) as

follows;
d d d
NB,' = Bi _C,' ............ eq.3-13
Where ;i = Number of sample groups
NBP = Net benefit. For this research, it was benefit of collecting

fishery products such as fish and freshwater animals

(baht/household/year)

BP = Direct benefit of fishery products
(baht/household/year)

cb = Direct cost of fishing (baht/household/year). Cost used

in calculation for this research were depreciation of
fishing gears and boat(baht/household/year), fuel cost
(baht/household/year), and maintenance cost of fishing

gears and boats (baht/household/year)

According to the equation, direct cost of fishing comprises of fixed cost and
variable cost.
1. Fixed Cost
There are incured from using fixed factor and unchanged over any
fishing period. Fixed costs are factor input that are useful for more than one fishing

season, which comprises of boat and equipment. The fixed cost of this research would
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calculated from non-cash cost which comprises of depreiation of boat and equipment
while the salvage value equal zero is assumed to be zero at the end of service life.

2. Variable Cost

There are incurred from using variable factor input. Variable cost
would change according to fishery yields. Cash variable cost for this research is fuel

cost and maintainance cost for fishing gears and boats
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CHAPTER IV
RESULTS AND DISCUSSIONS

This chapter presents the result of the study on “The valuation of fishery
products and non timber forest products of seasonally flooded forest: A case study of
Lower Songkhram River Basin, Nakhon Phanom”, which shéll be introduced
separately into 3 parts as follows:

4.1 Study area

The Songkhram River is the one of tributaries of the Mekong River. It
originates in the hills between Nong Han district, Udon Thani Province and Sawang
Daen Din district, Sakon Nakhon Province. Outing there, it flows through Seka district
(Nong Khai Province), Wanon Niwat (Sakon Nakhon Province), Si Songkhram district
and mouths to the Mekong River in Chai Buri Sub-district, Tha Uthen district, Nakhon

Phanom Province.

Figure 4-1 Map of Songkhram River

Source: Mekong Wetlands Biodiversity Conservation and Sustainable Use

‘Programme, 2007
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The Lower Songkhram River is the part of 220 km northwest up the mount of
Songkhram River from Mekong River. (Mekong Wetland Biodiversity Conservation
and Sustainable Use Programme, 2007). The Lower Songkhram River Basin is
contained within the area from the confluence of the Mekong and Songkhram Rivers
and extends 60 km northwest up the Songkhram River, including Nam Mao and
Boeng Khong Long. This area covers almost the entire Songkhram River floodplain.
During the peak of the wet season between June and August, the river swells to
inundate marshes, ox-bow lakes, natural ponds, a number of streams and forest. The
inundation lasts for a period of 3-4 months, followed by a slow discharge into the
Mekong River.

The study area is located in the Lower Songkhram River Basin, Nakhon
Phanom. The study villages are 10 villages which selected from 5 Sub-district of Sri
Songkhram District, Nakhon Phanom as follows;

1. Tha Bo Songkhram Sub-district

- Ban Don Dang (Moo.3)
- Ban Tha Bo Songkhram (Moo.4)

2. Sam Pong Sub-district

- Ban Khae (Mo00.2)
- Ban Pak Yam (Moo.4)
3. Sri Songkhram Sub-district
- Yang ngoi (Moo.3)
4. Ban Ka Sub-district
- Ban Dong Nong Bua (Mo00.6)
- Ban Tha Kong (Mo00.8)
5. Had Pang Sub-district
- Ban Had Pang (Moo.1)
- Ban Kham Hai (Moo.2)
- Ban Oun (Moo.4)
.Most of study village is located along Songkhram River and seasonally flooded

forest.
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4.2  Wetland livelihoods in the Lower Songkhram River Basin

Communities located on or near the Songkhram floodplain exhibit a high deree
of reliance on wetland derived products of their livelihoods. Villagers generally are
engaged in multi-component livelihoods, which vary by season and availability of
particular wetland products. Agriculture is of less importance locally than is generally
assumed by outside agencies, thus leading to inappropriate development priorities and
mis-allocation of resources. In paﬁicular, local people are engaged in a mix of the
following wetland dependent activities:

1) Fisheries: large numbers of families are dependent on fishing for both
subsistence and income. Up to 90% of households in some villages have members
who are involved in fishing to a greater or lesser extent, with most being part-time or
seasonal fishermen. At certain time of year, when fish are migrating upstream or
downstream off the floodplain following the rainy season, a significant artisinal
fishery exists which generates significant local wealth. Up to 85 different fishing gears
were use in the past, many of which were made locally, supporting a secondary
industry. High value fish are sold fresh, while lower value are processed.

2) Fish processing: because of the surplus of fish at certain seasons and
the difficulties with transporting fresh fish to market, there is a healthy fish processing
industry developed in riverside villages, although not all of the raw materials is
derived from the Songkhram River these days, with much of the fish being used in pla
som (fermented sour fish) being derived from the Central Plains. Some villagers of
Songkhram communities process large amounts of salted fermented fish in clay jars
(pla daek) or dried fish (pla haeng), both of which have a reputation for both quality
and taste.

3) Harvesting wetland products: a vast range of wetland products, both
terrestrial and aquatic, are harvested on a seasonal basis by local villagers and people
from outside the basin who travel in to take advantage of the abundance of natural
resources. Villagers from as far away as Khon Kaen and Kalasin are reported to come
and gather mushrooms and bamboo shoots from the paa boong paa thaam during the
early rainy season for sale in their home provinces. Other commonly harvested

products include wild vegetables, red ants eggs, tubers, fuel wood, wood or vines for
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making household implements or fish traps, medicinal herbs and reeds for making
mats.

4) Agriculture: Traditional forms of agriculture are now increasingly
scarce, as more intensive forms oriented towards external markets have taken over
from subsistence farming. Wet paddy rice is the most commonly grown crop
(principally glutinous rice varieties), plus smaller areas of cash crops such as sugar
cane, tomato, melon and maize. Rice is mostly grown in the wet season without
irrigation, but significant areas may be lost due to flooding when grown on the
floodplain or lower terraces. Dry season rice cultivation has long been promoted by
the government using centralised irrigation systems, but the majority have failed and
are now abandoned. However, small scale systems using farmers own pumps or flood
recession trap ponds, have proven sustainable over the last 20 years. There are still
instances of traditional mixed crop farming systems using terraces on riverbanks or
small cleared areas in the paa boong paa thaam, but they are increasingly rare.

5) Livestock raising: This is a livelihood activity of great importance to
households in the Lower Songkhram Basin, especially raising cattle and buffalo. In the
dry season the livestock are driven into the flooded forest or areas of open grassland to
graze, while in the rainy season when these areas are inundated, the livestock are taken
to higher areas of dipterocarp forest known as “dawn” to feed. The buffalo are
superbly adapted to the wetland conditions, having splayed hooves for walking on
marshy land and being good swimmers. In the past they were used as draft animals,
but nowadays are used as a source of animal manure and sold for ready cash when the
family is in need e.g. a member requires medical treatment. In this sense, they are a
form of insurance and social security for local villagers, who are less likely to fall into

debt than villagers who depend solely on livestock.

4.3 Valuation of non timber forest products
4.3.1 Wild vegetable plants
_ Different kinds of wild vegetables are available all year round in the study
area. Various kinds of vegetables are available throughout the year both in “Thaam”
area, swamp and upland forest. Villagers utilize 25 types of wild vegetables mostly for

their own consumption. However, some of them collect these vegetables and sell them
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to local merchants or customers in the same village. In some case, the middlepersons
would ask a villager to collect and sell specific vegetable for them to feed a market in

Sri Songkhram.

Figure 4-2 Wild vegetable plants that collected from seasonally flooded forest

The seasonal calendar for harvest the wild vegetable plants from seasonally

flooded forest in the study area is shown in Table 4-1.
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According to Table 4-1, wild vegetable plants could be divided into 3 groups
by season that they are available as follows:

D Wild vegetable plants are available throughout the year compose of
Barringtonia acutangula (Linn.) Gaertn., Careya sphaerica Roxb., Helicia javanica
Bl. and Cratoxylum formosum.

2) Wild vegetable plants which available after rainy season from October
to April such as Limnophila aromotica Merr., Agapetes lobbii CB Clarke., Centella
asaitica (L.) Urban., Phyllanthus taxodiifolius Beille., Flacourtia indica (Burm.P.)
Merr., Azadirachta indica var. siamensis Valeton., Crateva addansonii DC. subsp.
trifoliata jacojobs. and other.

3) Wild vegetable plants which are available on rainy season since May until
October as follow; Monochoria vaginalis Presl vn.plantaginea., Sagittalia guayanensis
Humb., Jussiaea repens Linn., Marsilea crenata Presl., Limnocharis flava Buch. and
Melientha suavis Pierre.

Most wild vegetable plants which collected from seasonally flooded forest
would have the price about 5 baht per handful. Volume of wild vegetable plants about
I handful is adequate for the 1 meal consumption. The example of wild vegetable
plants in this group is as follow; Barringtonia acutangula (Linn.) Gaertn., Helicia
Javanica Bl., Limnocharis flava Buch., Cratoxylum formosum., Agapetes lobbii CB
Clarke. and Limnophila aromotica Merr.. However, some wild vegetable plants which
are on demand in the market such as Melientha suavis Pierre. and Azadirachta indica
var. siamensis Valeton, can be sold at 10 baht per handful. Other kind of wild
vegetable plants fall into the third group. The price of wild vegetable plants in this
group is not over 3 baht per handful; e.g. Phyllanthus taxodiifolius Beille.,
Monochoria vaginalis Presl vn.plantaginea, Sagittalia guayanensis Humb. and
Jussiaea repens Linn.

The total collections of wild vegetable plants from 10 villages are shown in

Table 4-2 and the total values of wild vegetable plants are shown in Table 4-3.
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Tables 4-2 shows the variety and amount of wild vegetable plants which
collected from seasonally flooded forest in the study area. Most of villages in the study
area harvest the wild vegetable plants for their daily consumption except for Pak Yam,
Had Pang and Tha Kong which has the variety of wild vegetable plants collected less
than other village in the study area.

According to Table 4-2, total volume of wild vegetable plants which harvested
from seasonally flooded forest in the study area are divided into 4 groups as follow;

1) Had Pang and Kham Hai fall into the first group which harvested wild
vegetable plants lower than 4,000 handfuls per year.

2) Pak Yam, Tha Kong and Ban Khae fall into the group of village which
harvested wild vegetable plants range between 4,000 — 8,000 handfuls per year.

3) Ban oun and Tha Bo fall into the group of village which harvested wild
vegetable plants range between 8,001 -- 12,000 handfuls per year.

4) Dong Nong Bua and Don Dang fall into the group of village which
harvested wild vegetable plants more than 12,000 handfuls per year.

Dong Nong Bua has number of samples less than other villages but the total
volume collected of wild vegetable plants from seasonally flooded forest is more than
other villages. When compared total volume of wild vegetable plants of Dong Nong
Bua and Tha Kong with Tha Kong, it was found that total volume of wild vegetable
plants of Dong Nong Bua is more than in Tha Kong although the number of samples
are equal. This indicated that the livelihoods of Dong Nong Bua’s villagers depend on
natural products from seasonally flooded forest.

According to Table 4-2 amount of wild vegetable plants by their species which
harvested from seasonally flooded forest in the study area can be ranked as follows;
the first is Barringtonia acutangula (Linn.) Gaertn. that is collected about 14,610
handfuls per year, the second is Pak Kee Bo that is about 10,593 handfuls per year
and the third is Limnophila aromotica Merr. that is collected about 9,758 handfuls per
year. Amount of Melientha suavis Pierre. Which is the lowest in the study area that is
about 190 handfuls per year.

Table 4-3 show total value of wild vegetable plants that collected from
seasonally flooded forest in the study area. The total value of wild vegetable plants

that collected from seasonally flooded forest of Don Dang village is the highest value
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that is about 56,974 baht per year. The total value of wild vegetable plants that
collected from seasonally flooded forest of Had Pang village is the lowest value at
about 6,160 baht per year. The total value of wild vegetable plants from seasonally
flooded forest could be divided into 3 groups as follow:;

1) Had Pang and Kham Hai which has total value of wild vegetable plants
lower than 20,000 baht per year.

2) Pak Yam, Ban Khae and Tha Kong which has total value of wild
vegetable plants between 20,000 — 40,000 baht per year.

3) Ban Oun, Yang ngoi, Don Dang, Tha Bo and Dong Nong Bua which
has total value of wild vegetable plants more than 40,000 baht per year.

From Table 4-3, the wild vegetable plants can be ranked by total value as
follows; the first is Barringtonia acutangula (Linn.) Gaertn. that is about 73,050 baht
per year, the second is Pak Kee Bo that is about 52,965 baht per year and the third is
Agapetes lobbii CB Clarke. that is about 48,790 baht per year. Total value of
Limnophila aromotica Merr. is the lowest value of wild vegetable plants which
harvested in the study area about 616 baht per year because the price and total volume
of Limnophila aromotica Merr. is lower than other wild vegetables plants which is

collected in the study area.

4.3.2 Edible mushrooms

There are about 18 different kinds of wild mushroom available in the study
area. Wild mushrooms would appear in the largest number during rainy season.
Sizeable amounts are available almost towards the end of season. In other words,
different kinds of wild mushrooms are available throughout the year depends on
rainfall and weather. Villagers would collect mushrooms mainly for their own
consumption as well as other products from forest. However, there are 6-7 kinds of
mushroom that are on demand in the market so they are collected to sale to a local
woman monger or a middlepersons from larger markets in Sri Songkhram district. The
prices of these mushrooms range between 60-180 baht per kilogram, depending on
type, amount, and their availability.

Wild mushrooms are available both in mound forest or upland and “Thaam”

area. Each year, a villager or a group of villager will go to the same areas in the forest
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to collect mushrooms. They have the specific area to collect wild mushroom especially
Hed Pueng Thaam (Boletus colossus Heim) that found in “Thaam” area only. The
appropriate period to collect wild mushrooms depends on climate condition. Villagers
understand the period of mushrooms blossom. Some villagers go to collect wild
mushrooms since 4 o’clock with their flashlight. It takes about 3-4 hours to collect
mushrooms per trip. Some people may collect wild mushrooms 2 or 3 trips per day.
Amount of mushrooms that they can collect is about 2-3 kilogram per trip depends on
type of the mushrooms and experience of villagers. Almost of full-blown wild
mushrooms could take for sell. The remainder mushroom could keep for their
consumption. The collector would access forest area for mushrooms depending on

familiarity to that area.

Figure 4-3 Edible mushroom which harvested from seasonally flooded forest

Seasonal calendar for harvest the edible mushrooms from seasonally flooded

forest in the study area is shown in Table 4-4.
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Figure 4-4 Termitomyces furtiginosus

Figure 4-5 Various kinds of edible mushroom that sell in Sri Songkhram market
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According to Table 4-4, all kind of mushrooms are available in rainy season
from May to October. The mushroom which harvested in the study area is divided into
3 groups by their price as follows;

The first group is comprised of Russula nigricans (Bull.) Fr., Russula
Luteotacta Rea., Russula sp. and other with low price. The price of mushroom in this
group is under 50 baht per kilogram. The next group has the price about 50 to 100
baht; e.g. Lentinus polychrous Lev., Amanita princes Corner and Bas. and Boletus
colossus Heim.. The third group has the price over 100 baht per kilogram such as
Termitomyces furtiginosus. and Geastrum saccatum Fr..

The mushroom with the price not over 50 baht per kilogram is available in
large amount for 2 or 3 months throughout the rainy season. Most mushroom in this
group is harvested for household consumption. In case of mushroom which has the
price more than 100 baht per kilogram, it is available about 3-4 days per one period

but it is available 2 or 3 times per season.

Figure 4-6 Hed Pueng Thaam (Boletus colossus Heim)

The total collection of edible mushrooms from 10 villages is shown in Table 4-

; 5 and the total values of edible mushrooms is shown ih Table 4-6.
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Total volume collected of edible mushrooms from seasonally flooded forest in
the study area is 33,500 kilogram per year. From Table 4-5, it can be ranked by the
volume as follows; the first is Hed Na Mong that is collected about 8,112 kilogram per
year, the second is Boletus colossus Heim. about 5,195 kilogram per year and the third
is Amanita princes Comer and Bas. that is collected about 4,107 kilogram per year.
Amount of Hed Ka is the lowest of edible mushrooms from seasonally flooded forest
in the study area at 30 kilogram per year which collected by villagers in Yang Ngoi
and Ban Oun.

According to Table 4-5, it can be ranked by total volume of edible mushroom
as follows; the first is Ban Oun at 7,070 kilogram per year, the second is Don Dang at
6,019 kilogram per year and the third is Yang Ngoi at 3,795 kilogram per year.
Amount of mushrooms which harvested by Ban Khae’s villagers is the lowest in the
study area at 1,500 kilogram per year.

Total value of edible mushrooms which harvested from seasonally flooded
forest in the study area is 1,820,600 baht per year. The highest value is Boletus
colossus Heim. at 415,540 baht per year, the second is Amanita princes Corner and
Bas. at 289,695 baht per year and the third is T ermitomyces furtiginosus. at 269,500
baht per year. The lowest in the study area is Hed Ka at 1,500 baht per year.

According to Table 4-5 and 4-6 that show the total volume collected and total
value of edible mushrooms from seasonally flooded forest in the study area, they
indicated that total value of edible mushrooms is influenced by the price.

4.3.3 Bamboo shoots

Each year, a few kinds of edible bamboo shoots take time to grow and be ready
for picking starting from April to December. A species of bamboo called “Pai gasa”
(Bambusa arundinacea Willd.) which presented on river banks, flood plain and brook.
Pai gasa is available throughout the year. They are particularly abundant between May
to June. Bamboo shoots are collected both for household consumption and commercial
purpose. Villagers can collect bamboo shoots about 60 kilogram per day in rainy
season. Bamboo shoots are boiled or grilled in order to preserve for later consumption.
The prices of bamboo shoots depends on their availability which is highest (20 baht) in
dry season and decrease gradually in rainy season and reaches the trough at 3 baht per

kilogram. The outer skin will generally be removed before selling to a middleperson to



Fac. of Grad. Studies, Mahidol Univ M.Sc. (Technology of Environmental Management) / 61

distribute to markets in Sri Songkhram district. In some cases, the villagers will take

bamboo for their own consumption or sell directly to a market for higher price.

Figure 4-7 Bamboo shoots which collected from seasonally flooded forest

Seasonal calendar for harvest the bamboo shoots from seasonally flooded
forest in the study area is shown in Table 4-7 and the total collections of bamboo
shoots from 10 villages are shown in Table 4-8 and the total values of bamboo shoots

are shown in Table 4-9.
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From Table 4-7, Bambusa arundinacea Willd. was collected in every village in
the study area because it is available throughout the year but Bambusa arundinacea is
available only in the rainy season. In rainy season, villagers harvest especially the
shoot of bamboo because it is abundant. After the rainy season, there is a lack of
bamboo shoot but villager can harvest the small branch of Bambusa arundinacea
Willd. Villagers collect bamboo shoot for household consumption because these can
cook various kinds of food and it can be processed into various forms.

Total volume of bamboo shoots which collected from seasonally flooded forest
in the study area is 81,052 kilogram per year. From Table 4-6, it can be ranked by the
volume as follows; the first is Pak Yam that is collected about 25,912 kilogram per
year, the second is Kham Hai about 9,353 kilogram per year and the third is Tha Bo
that is collected about 9,296 kilogram per year. The total volume of bamboo shoots
which collected from seasonally flooded forest of Yang Ngoi village is the lowest at
1,608 kilogram per year.

As a result on Table 4-8, amount of bamboo shoots which harvested could be
divided into 3 groups as follow; Yang Ngoi, Tha Kong and Don Dang are in the first
group which harvested bamboo shoots lower than 5,000 kilogram per year. Village in
second group is harvested bamboo shoots range between 5,000 — 10,000 kilogram per
year such as Ban Oun, Dong Nong Bua, Ban Khae, Had Pang, Tha Bo and Kham Hai.
Pak Yam is in the last group which harvest bamboo shoots more than 10,000 kilogram
per year. The total volume of bamboo shoots which collected from seasonally flooded
forest of Pak Yam village is 25,912 kilogram per year and is the highest in the study
area. Pak Yam’s villagers like to harvest the bamboo shoots more than other non
timber forest products because it take less time to harvest than other non timber forest
products and they spend most of time fishing.

Table 4-9 shown total value of bamboo shoots which collected from seasonally
flooded forest in the study area at 421,560 baht per year. It is calculated from total
volume of bamboo shoots which harvested for household consumption and sale. The
total value of bamboo shoots which collected from seasonally flooded forest of Pak
Yam village is 129,560 baht per year and it is the highest in the study area and the
total value of bamboo shoots which collected from seasonally flooded forest of Yang
Ngoi village is the lowest value at 8,040 baht per year.
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Total value of bamboo shoots can be divided into 4 groups as follow; Yang
Ngoi, Tha Kong and Don Dang are form into the first group which has total value of
bamboo shoots less than 20,000 baht per year. Village in second group has total value
of bamboo shoots range between 20,000 — 40,000 baht per year such as Ban Oun and
Dong Nong Bua. The third group is comprised of Ban Khae, Had Pang, Tha Bo and
Kham Hai which has total value of bamboo shoots range between 40,001 — 60,000
baht. Pak Yam is in the last group which has total value of bamboo shoots more than

60,000 baht per year.

4.3.4 Firewood

Firewood gathered from the seasonally flooded forest provides an essential
source of energy for villagers, either directly as fuel wood, or after processing to
charcoal. Some firewood is harvested in own agriculture area but this study would
consider only firewood that harvested from seasonally flooded forest. The villagers
would process firewood into charcoal for use in rainy season. Harvesting timber for
firewood is normally carried out by pushcart. Amount of firewood which villagers
usually harvest is about 3 pushcarts per year per household. Volumes of firewood are
about 1.5 m® per 1 pushcart. Deadfalls that do not start to rot is preferred. Standing
dead timber is considered better still, as it is both seasoned, and rot less. Some
households prefer to buy charcoal from merchant in the same village more than
making the charcoal by themselves. The price of charcoal ranges between 150-180
baht per sack. Rate of charcoal consumption is about 1 sack per month. Agriculture
area is the major source of firewood that takes for processing into charcoal. Some

village could harvest from seasonally flooded forest.
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Figure 4-8 Firewood which collected from seasonally flooded forest

The total collection of firewood from 10 villages and the total value of

firewood are shown in Table 4-10.

Table 4-10 Amount of firewood which harvested from seasonally flooded forest in the
study area

No Niagasof sillage Amount3of firewood Value of firewood
; (m”/year) (baht/year)

1 Tha bo song khram 96 76,800
2 Don dang 72 57,600
3 Ban khae 72 57,600
4 Pak yam 99 79,200
5 Yang ngoi 56 44,400
6 Dong nong bua 23 18,000
7 Tha kong 17 13,200
8 Had pang 90 72,000
9 Kham hai 30 24,000
10 Ban oun 48 38,400

TOTAL 602 481,200

Remark: Total value per 261 households of 10 villages.
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According to Table 4-10, the total volume of firewood which villagers in the
study area collected from seasonally flooded forest are 602 cubic meter per year. The
total value of firewood which collected from seasonally flooded forest of 10 villages

in the study area is about 481,200 baht per year. Amount of firewood which harvested

from seasonally flooded forest for processing to charcoal is shown Table 4-11.

Table 4-11 Amount of firewood which harvested from seasonally flooded forest for

processing to charcoal in the study area

No Name of village Amount of ﬁre}wood for | Value of firewood for
) charcoal (m’/year) charcoal (baht/year)

1 Tha bo song khram 9 3,843

2 Don dang 38 16,013

3 Ban khae 0 0

4 Pak yam 0 0

5 Yang ngoi 24 10,248

6 Dong nong bua 9 3,843

7 Tha kong 0 0

8 Had pang 15 6,405

9 Kham hai 0 0

10 Ban oun 5 1,922
TOTAL 99 42,273

Remark: Total value per 261 households of 10 villages.

Table 4-11 shows amount of firewood which harvested from seasonally
flooded forest for processing to charcoal in the study area. Total volume of firewood is
99 m’ per year for 10 villages and the total value of firewood in form of charcoal is
42,273 baht per year. Some village on the study area do not use wood from seasonally
flooded forest for processing to charcoal because they harvest firewood from their

garden or they would like to buy charcoal from merchant in their village.
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Table 4-12 Total value of firewood that harvest from seasonally flooded forest in the

study area
No. Name of village Total value of firewood (baht/year)
1 Tha bo song khram 48,243
2 Don dang 54,413
3 Ban khae 76,800
4 Pak yam 24,000
5 Yang ngoi 67,848
6 Dong nong bua 17,043
7 Tha kong 79,200
8 Had pang 78,405
9 Kham hai 57,600
10 Ban oun 19,922
TOTAL 523,473

Remark: Total value per 261 households of 10 villages.

Total value of firewood harvested from seasonally flooded forest in the study
area is about 523,473 baht per year. Total value of firewood of Tha Kong village is
79,200 baht per year that is the highest value of firewood in the study area. Total value
of firewood of Dong Nong Bua village was 17,043 baht per year that is the lowest
value of firewood in the study area. As a result on Table 4-12, total value of firewood
that harvest from seasonally flooded forest in the study area could be divided into 4
groups as follow; Dong Nong Bua and Ban Oun are form into the first group which
has total value of firewood not over 20,000 baht per year. Pak Yam falls into the
second group which has total value of firewood range between 20,000 — 40,000 baht
per year. The third group is comprised of Tha Bo, Don Dang and Kham Hai which has
total value of firewood range between 40,001 — 60,000 baht per year. The last group
which has total value of bamboo shoots more than 60,000 baht per year is comprised

of Yang Ngoi, Ban Khae, Had Pang and Tha Kong.
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4.3.5 Fodder

Normally, livestock are often herd to graze on the grasses of seasonally
flooded forest throughout a year except for rainy season about August to October. In
the rainy season, they have to herd their livestock to graze on upland area. However,
villagers have to reap the grass from the agriculture area as rubber plantation or buy
straw for feeding their livestock during rainy season when they can not lead their
livestock to graze on upland area. An average amount of straw for their livestock is
about 3 pushcarts per one per year. The price of straw is about 120 baht per pushcart.
The villager would take straw for feed their livestock especially emergency case.

Livestock is like a saving. They would sell their livestock in emergency case.
The price of cow is about 12,000 baht for 3 years and the price of buffalo is about
12,000 baht for 4 years. The villager would take their livestock to graze in the area

around “Thaam” and upland or feed in own house by reaping grass for them.

Figure 4-9 The villager takes their livestock to graze in seasonally flooded forest

The total harvest of fodder for cattle of 10 villages and the total value of fodder

are shown in Table 4-13.
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The total volume of fodder is calculated from total number of cattle of each
village which actually interviewed from villagers in the study area. The methodology
for the calculation has been presented in Chapter 3. The net benefit per cow is
3,422.20 baht per year and the net benefit of buffalo is 2,408.37 baht per year. Total

value of fodder is shown in Table 4-13 as follow;

Table 4-13 Total value of fodder that harvested from seasonally flooded forest in the

study area
No. Village Number of cow | Number of buffalo Value of fodder
(baht/year)
1 | Tha bo song khram 27 0 92,939
2 | Don dang 136 27 533,165
3 | Ban khae 4 159 396,700
4 | Pak yam 16 24 112,876
5 | Yang ngoi 0 10 24,084
6 | Dong nong bua 21 10 96,370
7 | Tha kong 14 52 173,426
8 | Had pang 28 6 110,832
9 | Kham hai 0 14 33,717
10 | Ban oun 83 23 341,095
TOTAL 329 325 1,915,204

Remark: Total value per 261 households of 10 villages

As a result, total value of fodder that harvested from seasonally flooded forest
in the study area is 1,915,204 baht per year. The value of fodder of Don Dang village
is the highest at 533,165 baht per year because the total number of cow and buffalo is
the highest and the lowest value is Yang Ngoi village at about 24,084 baht per year.

From Table 4-13, it can be ranked by the total value of fodder that harvested
from seasonally flooded forest as follows; the first is Don Dang that is 533,165 baht
per year, the second is Ban Khae that is 396,700 baht per year and the third is Ban Oun
that is 341,095 baht per year. The total value of fodder that harvested from seasonally

flooded forest in the study area depends on number of livestock of each village.
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4.3.6 Edible insects and ant eggs

Edible insects and ant eggs are a major source of income for villagers from
seasonally flooded forest. In this group, ant eggs generate the highest income for
villagers. The eggs are most abundant during the short period from February to April.
The price of ant eggs ranges between 80-100 baht per kilogram. Other edible insects
are cricket that is found in harvest season and cicadas that is found in summer. For a
cricket, villagers would take a spade in order to dig for catching them. Most of these
crickets harvested are for household consumption. In case of cicadas, villagers would
use electric lights in order to attract them at night. Most of these cicadas harvested for
sell in own village or middlepersons from district. The prices of these edible insects

are about 30 baht for 100 crickets and 60-80 baht per kilogram for cicadas.

Figure 4-10 Edible insects that harvested from seasonally flooded forest

Seasonal calendar for harvest the edible insects and ant eggs from seasonally
flooded forest in the study area is shown in table 4-14 and the total harvest of edible
insects and ant eggs of 10 villages are shown in Table 4-15 and the total value of

- edible insects and ant eggs are shown in Table 4-16. -
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Table 4-14 shows that seasonal calendar for harvest edible insects and ant eggs
starts from the end of rainy season until the summer. As a result that shown in Table 4-
14, ant eggs and Holotrichia sp. was harvested in every village in the study area.

From Table 4-16, total value of edible insects in the study area can be ranked
by species which collected as follows; the first is Acheta testacea Walker. that is about
33,985 baht per year, the second is Holotrichia sp. that is 30,423 baht per year, the
third is Meimuna opalifera Walker, Pompania sp. that is 6,870 baht per year and the
last is Lethocerus indicus Lep.-Serv. at 1,500 baht per year.

Total value of ant eggs that harvested from seasonally flooded forest in the
study area can be ranked as follows; the highest is Pak Yam that is 70,450 baht per
year, the second is Ban Oun that is 61,550 baht per year and the third is Had Pang
village that is 50,000 baht per year.

Figure 4-11 Ant eggs that harvested from seasonally flooded forest

Total value of edible insects and ant eggs that harvested from seasonally
flooded forest in the study area can be ranked as follows; the highest is Pak Yam that
is 87,610 baht per year, the second is Ban Oun that is 68,213 baht per year and the
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third is Had Pang village that is 66,400 baht per year. The lowest value of edible
insects and ant eggs is Yang Ngoi village at 5,805 baht per year. Total value of edible
insects and ant eggs that harvested from seasonally flooded forest in the study area is

355,228 baht per year.

4.3.7 Medicinal plants

Nowadays, herbal medicine is not popular because of the lack of practitioners
and successor. According to the interview with older villagers and Thai Baan research,
up to 83 kinds of herb used to be collected and utilized in the past. However,
traditional medicine has become less popular as modern medicine has expanded and
become relatively accessible in the local communities. At the present, traditional
doctors are still available only in some villages. Traditional medicinal formula and
relevant knowledge are inherited from older generations in some villages, but not
fully. In some villages where traditional doctors are still available, most doctors
practiced are old but they still go out to collect medicinal plants in seasonally flooded
forest. In most cases, these medicinal plants are used for their households to cure only
some disease. In some villages, villagers know about medicinal plants but they do not
have time to collect it so they prefer to use modern medicine over traditional medicine.
However, some medicinal plants are used to produce traditional medicines for sale
outside the local communities such as medicine for pregnant woman. The volume of
medicinal plants which villagers collect is relatively small; therefore, the value of the

medicinal plants will be disregarded.
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Figure 4-12 Medicinal plants which collected from seasonally flooded forest

4.3.8 Total value of non timber forest products

Table 4-1 to 4-16 show total value of non timber forest products which
collected from seasonally flooded forest in the study area in each groups as follow;
total value of wild vegetable plants, total value of edible mushrooms, total value of
bamboo shoots, total value of firewood, total value of fodder, total value of edible
insects and ant eggs.

Total value of non timber forest products from seasonally flooded forest in the
study area are shown in Table 4-17 and the value of non timber forest products per

household from seasonally flooded forest in the study are shown in Table 4-18.
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Table 4-18 Value of non timber forest products per household per year in the study

area
Average value of Total Total value of
No. Name of village non timber forest products Samples non timber forest products
(baht/household/year) (baht/year)
1 Tha bo song khram 14,313 26 372,140
2 Don dang 23,047 45 1,037,127
3 Ban khae 23,416 28 655,639
4 Pak yam 19,405 26 504,539
5 Yang ngoi 13,573 24 325,743
6 Dong nong bua 17,673 20 353,465
7 Tha kong 20,892 20 417,849
8 Had pang 24,149 24 579,572
9 Kham hai 13,234 24 317,606
10 | Ban oun 34,455 24 826,926
TOTAL 20,654 261 5,390,606

Remark: Total value per 261 households of 10 villages

Total value of non timber forest products (Table 4-17) in the study area is
5,390,606 baht per year or an average value of non timber forest products per
household per year in the study area (Table 4-18) is 20,654 baht. The highest value is
the value of fodder that is 1,915,204 baht per year because almost all villagers in the
study area have cattle that must to feed every day. Therefore, the value of fodder tends
to be high. Total value of non timber forest products also depend on number of sample
of each village and location of village. Some village has a lot of samples but the
location of village is closed to urban area, and thus have lower value of non timber
forest products utilized than other village that far from town because of their
opportunity to collect these products. In case of Dong Nong Bua and Tha Kong
village, that has a number of household less than Yang Ngoi village but the former has
value of non timber forest products more than the latter because Dong Nong Bua’s
villagers and Tha Kong’s villagers still maintain their livelihood and prefer to
collected non timber forest products more than Yang Ngoi’s villagers. Both Dong
Nong Bua’s villagers and Tha Kong’ s villagers lifestyle was depend on natural
resource more than other villages. Therefore the average value of non timber forest

products was higher than other villages.




Yongyut Khonchantet Results and Discussions / 78

4.4  Valuation of fishery products

Seasonally flooded forests provide stream habitats many freshwater species.
Many species of fish contribute to the quality of villager’s diets. Therefore the
Songkhram River provides a fertile habitat for a good variety of fish. Villager in the
sample group do fishery throughout the year. But majority mostly do fishery in May to
June and September to October. In some villages, there are fisherman village that do
commercial fishing during rainy season, because the most of fish were breeding in
these period. Fishery period of each village is not different. Most of them were fishing
during 15.00-18.00 and 05.00-08.00. In the evening the fisherman would take their
fishing gears to lie down on the river. In the morning they would take time for catch or
pick their fishery yields.

Fishery yields from fishing can be divided into 2 groups. The first group is a
group of the low price fish that called “Pla Kao” which villagers would take for their
own consumption and for making fermented fish. The prices of these fish are about 20
baht per kilogram. The low price fish are as following; Osteochilus hasselti (Val. in
Cuv.&Val.), Hampala macrolepidota Van Hasselt, Hampala dispar Smith,
Henicorhynchus  siamensis (Sauvage), Henicorhynchus ornatipinnis (Roberts),
Osteochilus melanopleura (Bleeker), Labiobarbus leptocheilus (Val.), Mystus
mysticetus (Roberts), and Thynnichthys thynnoides (Bleeker). The second group of fish
is a group of the high price fish which villagers would sell in their village or to local
merchant and middleman in their village. Species of fish in this group, Hemibagrus
sp., Pristolepis fasciatus (Bleeker), Channa striata (Bloch), Cyclocheilichthys enoplos
(Bleeker), Clarias batrachus (Linnaeus), Micronema bleekeri (Gunther) and
Monopterus albus (Zieuw).

The villagers in the study area mostly use the following fishing gears: fish net,
fish hook, dip net and square dip net. Some households have a commercial fishing
gear just like seine which can catch about 100 kilogram per day especially in May or

September that is high season of fishing.

.
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Figure 4-14 Fisherman’s livelihoods in the study area
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Table 4-19 show numbers of fishery products caught by villagers in the study
area. There are about 33 kinds of aquatic animal caught in the study area including fish
and shrimp. Most of fish caught in every village in the study area are fishes in group of
low price fish (20 baht) that compose of Osteochilus hasselti (Val. in Cuv. & Val.),
Barbonymus gonionotus (Bleeker) and “Pla Kao” group. Another kind of fish such as
Clarias batrachus (Linnaeus), Channa striata (Bloch) and Hemibagrus sp. was
normally caught in the study area but their price are over than 20 baht per kilogram.

According to Table 4-19, some species are caught in only some villages. For
example; Paralaubuca riveroi (Fowler, 1935), Pristolepis fasciatus (Bleeker),
Cosmocheilus hardmandi (Sauvage), Kryptopterus cheveyi Durand, Acanthopsis sp.,
Xenentodon canciloides (Bleeker), Morulius chrysophekadion (Bleeker), Wallago attu
(Schneider), Macrognathus semiocellatus Roberts, Channa micropeltes (Cuv.in Cuv.
& Val.), Monopterus albus (Zieuw) and shrimp.

In case of Monopterus albus (Zieuw) and shrimp caught at Don Dang village,
villagers have to use specific fishing gear in order to catch them. Some key informant
from Don Dang village catch especially the Monopterus albus (Zieuw) as their living.

“Toom ean” is the special fishing gear for catching Monopterus albus (Zieuw).

Figure 4-15 “Toom ean”: the fishing gear for catching Monopterus albus (Zieuw)
Source: Koanantakul, 2004
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The price of Monopterus albus (Zieuw) is about 60 baht per kilogram
depending on their size. Monopterus albus (Zieuw) is available from May to August.

For the shrimp, villager can catch them from July until April. The price of
shrimp is about 40 baht per kilogram. Villager uses the fishing gear like a fish trap

with a narrow neck for catching them.

Figure 4-16 A fish trap with a narrow neck that use for catching shrimp

4.4.1 Fishery yields
Total of fishery yields harvested by local fishing from Songkhram River in the

study area are shown in Table 4-20 and total value of fishery products in the study area

are shown in Table 4-21 as follows;
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It has been (Table 4-21) found that total fishery yields of villagers in the study
area were 162,283 kilogram per year. Fishery yields of Pak Yam village are the
highest at 24,160 kilogram per year or an average of 1,704 kilogram per household per
year. The lowest fishery yields of villages in the study area are 4,508 kilogram per
year or an average of 225 kilogram per household per year for Tha Kong village.

In case of Pak yam village, they have high fishery yields because the location
of village that has two streams flowing through the village and hence is rich in fishery
resource. Pak Yam’s villagers also have the commercial fishing gears with high

potential for large amount of catch but they have high investment too.
4.4.2 Value of fishery

The total value of fishery from 10 villages is shown in Table 4-21. The net
benefits of fishery are including fresh, fermented fish and other aquatic animals.
Calculation of value of fishery followed “Economic Valuation of Wetlands” studied
by Barbier (1997) as presented in Chapter 3.

The total value of fishery was 4,632,670 baht per year. The highest values of
fishery of villages in the study area are Don Dang village at 885,320 baht per year and
the lowest is Tha Kong village at 144,040 baht per year (Table 4-21).

The total value of fishery from 10 villages is shown in Table 4-21 and has total
value of 4,632,670 baht per year. This study estimate benefit of fishery products from
local people utilization or small scale fishing. Therefore, commercial fishing as the
fishing auction system shall be not considered.

Generally, there are fishing auction system in the study area. The fishing
auction system begins led about June untill December every year. The process of
auction was control by village’s committee. The committee wolud fix an initial price
of swamp and announce the compititor to tender the bid. The bidder who offers the
highest price would get exclusive fishing right in community’s swamp. The village’s
committee takes the money from the bid for developing their village.

- The fishing auction of Ka San swamp in Had Pang village is just one example.
An area of Ka San swamp is about 10 rai. The highest bid was 3,000 bahts and they
had the right to fish from June untill December last year. After that period, other

villagers can fish at the swamp as usual.
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Figure 4-17 Had Pang’s villagers fishing from Ka San swamp

The estimated value of non timber forest products and fishery products, that
shown in Table 4-1 to 4-21 and summarized in Table 4-22, was estimated from the
information obtained from 261 samples of 10 villages in the study area. The
information received was used to estimate the total value of seasonally flooded forest

in form of the direct use value from fishery and non timber forest products.
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Table 4-22 shows about the total value and the average value of fishery and
non timber forest products of 10 villages in the study area. The total value of fishery
and non timber forest products of Don Dang village is the highest that is 1,922,447
baht per year and the lowest value is 538,783 baht per year at Yang Ngoi.

The total value of Don Dang village is the highest value because number of
sample of Don Dang village is the highest too. The village with the lowest value of
non timber forest products and fishery products is Yang ngoi village because it is
closed to an urban area and the villager of Yang ngoi has a variety of occupation that
reduce the opportunity for collecting non timber forest products and fishery products.
However, an average value of non timber forest products and fishery products per
household is not much different.

As a result the average value of fishery and non timber forest products is
38,403 baht per household per year. According to the result of this study, the direct use
value of seasonally flooded fo;est which utilized by local people indicates the
importance of seasonally flooded forest for local people’s livelihood. At the present,
the value of natural resources was excluding from average income of people because
there is no information concerned the value of this resources. But it is clearly valuable

for local people because it is the major source of their consumption and revenue.

4.5 Total valuation of fishery products and non timber forest products

According to Table 4-22, the value of fishery products are 4,632,670 baht and
non timber forest product are 5,390,606 baht. The total annual value of fishery
products and non timber forest products of seasonally flooded forest of 261 huseholds
1s therefore equal to 10,023,276 baht. The result of this study shows that the value of
non timber forest products is more than the value of fishery products because the cost
of collecting non timber forest products is quite negligible due to the tool for
harvesting non timber forest products are regular equipments in the household. The
cost of fishing includes depreciation of boat and fishing gear and maintenance and is
also not very high, but compared to the former, it is not insignificant. On the other
hand, the value of non timber forest products was higher than fishery products owing

to variety of non timber forest products.
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Table 4-24 Total value of fishery and non timber forest products from seasonally

flooded forest in the study area

Type Value (baht)
Non timber forest products value
-Wild vegetable plants value 354,540
-Edible mushrooms value 1,820,600
-Bamboo shoots value 421,560
-Firewood value 523,473
-Fodder value 1,915,204
-Edible insects and ant eggs value 355,228
Fishery products value 4,632,670
TOTAL 10,023,276

Table 4-23 shows total value of fishery products and non timber forest
products from seasonally flooded forest in the study area at 10,023,276 baht per year.
This value was estimated from the direct use value of seasonally flooded forest from
261 samples of 10 villages in the study area.

According to the result of Department of Environmental Quality Promotion in
the Mun River Basin, the total economic value of seasonally flooded forest in the Mun
River Basin, 14,239,637 baht per year (366 households), is more than in the Lower
Songkhram River Basin because sample size is more than in this study and this study
does not include the value of agriculture products. The average economic value of
seasonally flooded forest in the Mun River Basin of 38,906 baht per household per
year showed that it is quite close to the average value in the Lower Songkhram which
is 38,403 baht per household per year.

When comparing non timber forest products value of seasonally flooded forest
in the Lower Songkhram River Basin (5,390,606 baht) with non timber forest products
value of Thongphaphum Teak Plantation (1,150,000 baht/year) (Charoenporn, 2003),
it was found that the value of non timber forest products of seasonally flooded forest
in the Lower Songkhram River Basin is more than in Thongphaphum Teak Plantation
because non timber forest products in plantation are not as rich in variety as in

seasonally flooded forest.
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CHAPTER V
CONCLUSION AND RECOMMENDATIONS

5.1 Conclusion

The study of valuation of fishery and non timber forest products of seasonally
flooded in the Lower Songkhram River Basin, Nakhon Phanom aim to estimate the
direct use value of fishery products and non timber forest products from seasonally
flooded forest: a case study of Lower Songkhram River Basin, Nakhon Phanom
Province, which is crucial in the management of seasonally flooded forest in the area
of Songkhram River. Because the fishery products and non timber forest products is
major source for household consumption and sale of villagers on the Lower
Songkhram River Basin. The population samples are randomly selected by quota
sampling about 20 percent of total household from 10 villages in the study area. The
studied village is distributed in 5 sub-district closed to Songkhram River and
seasonally flooded forest. Number of samples on this study are 261 samples from
1,254 households of 10 villages in the study area.

The researcher used market price method for estimating the direct use value of
fishery and non timber forest products. Value of fishery and non timber forest products
was calculated from amount of fishery and non timber forest products which harvested
from seasonally flooded forest both for household consumption and sale. As a result of
this study (table 4-20), the total value of non timber forest products of 261 households
can be summarized as follow;

1) Value of wild vegetable plants is 354,540 baht per year.

2) Value of edible mushrooms is 1,820,600 baht per year.

3) Value of bamboo shoots is 421,560 baht per year.

4) Value of firewood is 523,473 baht per year.

5) Value of fodder is 1,915,204 baht per year.

6) Value of edible insects and ant eggs is 355,228 baht per year
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The total value of non timber forest products which harvested from seasonally
flooded forest of 261 households is about 5,390,600 baht per year and the total value
of fishery products which harvested from seasonally flooded forest is about 4,632,670
baht per year. Total value of fishery and non timber forest products of seasonally
flooded in the Lower Songkhram River Basin for 261 households is about 10,023,276
baht per year.

5.2 Recommendations

5.2.1 Policy recommendations

1. According to the result of this studied it quite clear for important the
seasonally flooded forest to local people in term of generating implicit revenue for
local people about 41,167 baht per household per year with almost no cost. Therefore,
an option to maintain their source of revenue is to formulate community’s forest
scheme by own community for conserving seasonally flooded forest.

2. A policy to conserve seasonally flooded forest by educating the public
should be formulated, especially the children about the importance and value of
seasonally flooded forest to their life. Moreover, the negative impacts that we are
facing now, they create lots of damages and effected on their source of food and
income.

3. The worth, importance and utilization of seasonally flooded forest should be
added in the local curriculum for the student in local area.

4. Tambon Administrative Organization could allocate suitable amount of
budget for establishing strategy for sustainable seasonally flooded forests usage and

management.

5.2.2 Recommendation for further study

1. This research is a survey research which does not focus on socio economic
characteristics of population samples. Therefore, the further study could investigate
about the characteristics of population samples in order to find the different of value of

fishery and non timber forest products in each village.
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2. Participatory Rural Appraisal (PRA) technique should be adapted along with
questionnaire for completion of data collection.

3. Total value of fishery products for this study was not included value of
commercial fishing such as the bidding of community’s swamp or some fishing which
use the commercial fishing gear. Therefore, the commercial value should be
investigated.

4. This research was done exclusively on only non timber forest products and
fishery products from seasonally flooded forest. Therefore, other benefits of seasonally
flooded forest should be further investigated.

5.3 Limitation of study

1. Secondary data of this study was limited because seasonally flooded forest
received less attention than other resources and this forest not to be well known so few
people were interested in studying about seasonally flooded forest.

2. The villagers have to daytime working therefore the researcher has to collect
data only nighttime.

3. At the early of data collection, the one of obstacles is local language that is
so difficult to understand.

4. Questionnaire is a tool of this study which cannot collect some detailed data.
However, the researcher spent almost one year in the study area and has opportunity to
do some follow up to obtain necessary information.

5. Some period of data collection is covered the harvesting season that is
inconvenient for data collection. »

6. Some species of plants are unable to identify common name and scientific

name so local name has to be used instead.
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APPENDIX A

(Thai Baan research: 2005)

Number Local Name(Thai Name) Scientific Name
1 Aunevia X
2 aunln Sericocalyx schomburgkii Brem.
3 AuABUNDY X
4 Aunann X
5 Auduny X
6 Audming X
7 Authmu X
8 authlan X
9 Fusidue X
10 dudui X
11 auawila (nandaussa) Alstonia scholaris
12 ﬁ’{uﬂum Strychnos nux-vomica Linn.
13 ﬁ’umﬁ'ﬂﬂiﬁqj Helicia robusta R Br.ex.Wall.
14 Aumilenvy Aporosa villosa
15 #’fuf’]‘mﬂ(ﬂm%ﬁ) Samanea saman Merr.
16 G’fufju Crateva magna DC.
17 é’fmgm(ngﬂmmam) Costus speciosus (Koen.) J.E. Smith
18 Augnun X
19 Auidoan X
20 aulau X
21 Aunivou X
22 Hudondt X
23 Muzidereq Ficus hispida Linn. .
24 Auaziia(rziin,azimies) Micromelum glanduliferum B Hansen.
25 Auunlng X
26 Aulnem X
27 ﬁ’um&ﬁﬂ Ficus racemosa Linn
28 aunsou’ln Chnestis palala Merr.
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Table A-1 List of plant and mushroom species in the Lower Songkhram River Basin,

(Thai Baan research: 2005) (Continued)

Number Local Name(Thai Name) Scientific Name
29 Auo Diptero carpus spp.
30 AulauAzifow) X
31 Aug X
32 Aunzan X
33 Aunam Randia siamensis Craib
34 Futate X
35 Aumilonda X
36 AU X
37 Aujaila X
38 Aunz1d (mvlf’{) Salacia chinensis L.
39 AunznI X
40 A — X
41 duileomunu X
42 Auns ﬂﬂuu‘a Barringtonea acutangula (Linn.)
43 Sumnungia X
44 Funz oo (Nzoou) Shorea roxburghii G.Don.
45 AuATIY Dipterocarpus intricatus.
46 Ao X
47 dunzlaulan (ﬂiﬂﬂ‘uiﬂﬂ) Careya sphaerica Roxb.
48 A Syzygium grandis Wight
49 AU Uvaria pierrei Finet & Gagnep.
50 Auilosdu X
51 Trith (v Bambusa bambos (L.) Voss.
52 Sunziload X
53 AuLasg X
54 nolnilng X
55 Hundidun uaandae) Acmena pblyantha Merr. Perry.
56 - Audeny X
57 AuUMUIIUNA Cartunaregam spathulifolia Triveng
58 Aunszdu X
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Table A-3 List of plant and mushroom species in the Lower Songkhram River Basin,

(Thai Baan research: 2005) (Continued)

Number Local Name(Thai Name) Scientific Name
59 Aunszin Hydnocarpus anthelminthicus
60 Trinzesz X

61 RIYUBN Inaj(RnYuen) Hydrocotyle javanica Thunb.
62 ANUUBATIB(RNNUDN) Hydrocotyle javanica Thunb.
63 Anlamu X

64 1083 Nymphaea lotus Linn.

65 fimJoa Sphenoclea zeylanica Gaertn.
66 findluhEmlia) Basella alba Linn.

67 At Ipomoea aquatica Forsk.

68 AnnzIRAN(ANNsZINg) Neptunia oleracea Lour.

69 ANLNGD Heliotropium indicum L.

70 WNUYES Limnophila aromatica Merr.
71 Ainvudy X

72 nzfuh X

73 ANNIAZDY X

74 WOLNINIY Jussiaea repens Linn.

75 Anng 1o a(AuA) Sagittalia guayanensis Humb.
76 COVREINTLY X

77 ANDBU(RNYUTA) Monochoria vaginalis (Burmf.) Pres]
78 AnAale Chrysanthemum coronarium Linn.
79 Vol X

80 Annanvney X

81 Finddu X

82 Anlaln X

83 Fnive X

84 AnnziRo e

85 ANIIU Oxalis corniculata Linn.

86 finenolvy X

87 - finswoo X

88 COVEIVEGE X

89 Ana@EIuNeY) X

90 Wanzyn X
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Table A-4 List of plant and mushroom species in the Lower Songkhram River Basin,

(Thai Baan research: 2005) (Continued)

Number Local Name(Thai Name) Scientific Name
91 RnNIZReI Ivg) X

92 fAnfaea@mailasgi) Limnocharis flava (L.) Buchenau
93 o X

94 AnnsziReadn X

95 ANAINYN X

96 ANANEa X

97 Anouile X

98 InSOUNINAY X

99 INBAUIN X

100 inSoim X

101 1030330 X

102 NI BNTIAY X

103 insenan Derris thorelii Craib

104 p— Calamus godefroyi Becc

105 Lguum(ﬂmmﬁmtm) Zizyphus oenoplia var.brunoniana TardieuMill.
106 w3ognludn X

107 nFogalulng) X

108 nTedisoun X

109 1n5onAoY X

110 IATBYALAY X

111 InTpnAdBaIdY X

112 n30 nas X

113 I3 BN WDIYIDY X

114 1nSoUNI) X

115 wuinen X

116 nSpd19ANY X

117 N5 0FF 1 X

118 - nToNY X

119 n5eMuIe X

120 A509118 X

121 L?TU’JﬁH Phyllanthus taxodiifolius Beille
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Table A-S List of plant and mushroom species in the Lower Songkhram River Basin,
(Thai Baan research: 2005) (Continued)

Number Local Name(Thai Name) Scientific Name
122 S0 dum X
123 NS ORTIUN X
124 I3 DAAYL X
125 m?mﬁiyﬁgw X
126 A3 BIMNAY X
127 nSoMAY X
128 IS ONUINGI X
129 IS ENINUIN X
130 1n301709 X
131 inso1on X
132 IN3D0DLUIY X
133 1A3091U X
134 A3 DN UINADY X
135 mdors TN X
136 Hou X
137 mﬁlmu’muu’s Bulbostylis barbata Clarke
138 ”q’!’“ W Themeda triandra Forsk.
139 el X
140 Hodan X
141 fé’fuﬁmﬂmﬁm Canthium berberidifolium Geddes.
142 iymﬁyu X
143 AuRaR X
144 Aurog X
145 AUt X
146 Aufoundu X
147 - X
148 nuaIYen X
149 - AumMnIBUNIavn) Lagerstroemia microcapa Wall.
150 n5elddu X
151 ?:1ﬂunﬂju X

152 A ONUNIDY X
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Table A-6 List of plant and mushroom species in the Lower Songkhram River Basin,

(Thai Baan research: 2005) (Continued)

Appendix / 106

Number Local Name(Thai Name) Scientific Name
153 indoanuan X

154 Finlaviay Ottlia alismoides

155 AR X

156 Lﬁﬂ%"mw Psilocybe cubensis Sing

157 V) X

158 windulan X

159 winla X

160 wiald Lentinus infundibuliformis

161 wiaAuLaA(aAuIsA Wadug) | Macrocybe crassa (Beak)

162 wav Lentinus squrrosulus

163 Wina X

164 e X

165 MARBUNDA X

166 Wataanammnd X

167 MAVAGTAIN,MANTE A1) X

168 mam X

169 Maung X

170 Ry ﬂﬁqﬂwn X

171 madadnlnies X

172 Wiaaz Tan Amanita vaginata

173 é’}‘uﬁf}(ﬂsﬁ'\i) Litsea monopetala (Roxb.) Pers.
174 ﬁuiumﬁy U(‘ngf:ﬁ) Holarrhena curtksii King & Gamble
175 G’fuinnlmy' Holarrhena antidysenterica Wall.
176 AN X

177 Audun(wadou) Gardenia augusta

178 ﬁ'umﬁemzé(waaﬁhﬁ) Memecylon pauciflorum Blume
179 Auner X

180 Aunaluviou Xylopia vielana Pierre

181 AuvpsnIu X

182 Auny X

183 AurNALAIE ﬂ6ﬂ1{1) Elaeocarpus hygrophilus Kurz.
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Table A-7 List of plant and mushroom species in the Lower Songkhram River Basin,

(Thai Baan research: 2005) (Continued)

Number Local Name(Thai Name) Scientific Name

184 Auduna Begonice sp.

185 auiah X

186 At nodune) Ixora finlaysoniana Wall.

187 Mminnruen X

188 Aunda Hymenocardia wallichii

189 AUANGIUAN) Albizia lebbekioides Benth.

190 Aunves X

191 du'la X

192 Auvzau Garcinia schomburgkiana Pierre.

193 Auduon Acacia rugata Merr.

194 Awdln Eugenia grata Wight var. collinsae Craib
195 A X

196 Auayjayan Jatropha curcus Linn.

197 Aung X

198 FuiFoun X

199 auliuth X

200 Aunz Tawdons: Taudwnss Tawdo) Careya herbacea Roxb.

201 Sudniguun) irct:)tg:a adansonii DC.ssp. trifoliata (Roxb.)
202 AUU(MDINIT) Butea monosperma Kuntze.

203 u Cratoxylum formosum (Jack) Dyer ssp.
204 A X

205 Auwye X

206 Augu@us1Ngny) Cassia fistula L.

X = Scientific name is not known.
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APPENDIX B

Table B-1 List of fish species in the Lower Songkhram River Basin, (Thai Baan
research: 2005)

No. | Local Common name English name Scientific name
name
1 Ymis Y Dwarf Channa limbata (Cuvier)
snakehead
2 daweiden | danads,darnauts Red-tail catfish | Hemibagrus wyckioides
3 dawande | Jawads,danands Black catfish Hemibagrus sp.
4 Ynnamdes | Yanaias Golden catfish Hemibagrus aff.
Nemurusn(Val.in
Cuv.&Val.)
5 Yaadu Long-tail Betta splendens
Siamese fighting | var.(Regan)
fish
6 Ymind Aaiadam Korat fighting Betta smaragdina Ladiges
fish
7 Padaniie Short-tail Betta splendens (Regan)
Siamese fighting
fish
s | oy Umadouindnd Tiny scale barb | Thynnichthys thynnoides
(Bleeker)
9 danszuda | Yarnenta, Tddunmm White Cyclocheilichthys repasson
sensoryline barb | (Bleeker)
10 | Jowszda | danszande Three-spotted Trichogaster trichopterus
gouramy (Pallas)
11 | dawszua | Jaunly Silver knife barb | Paralaubuca riveroi
Unaw (Fowler, 1935)
12 | dawszua | daunly Glass Asian Parachela cf oxygastroides
e hatchet (Bleeker)
13 | iy Yansy T Giant barb Catlocarpio siamensis
Boulenger
14 | Jawn Yanh Freshwater Bosemania microlepis
drum fish (Bleeker)
15 | Y Yaweudmaamihlve Mekong cobra Channa aff. Marulia
snakehead (Hamilton)
16 Yanen - X
17 | dam amueshamdou Compress Pristolepis fasciatus
climbing perch | (Bleeker)
18 | dauda Uz Long adipose Mpystus singaringan
mystus (Bleeker)
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Table B-2 List of fish species in the Lower Songkhram River Basin, (Thai Baan
research: 2005) (Continued)

No. | Local Common name English name Scientific name
name
2, Southeast asian .
19 | Jauna YJawaa, Yauilesou . Mystus mysticetus Roberts
striped mystus
20 | daume daniits Green Channa striata (Bloch)
snakehead
v 2o Chinese mud . .
21 | dawng dadoniniu carb Cirrhinus molitorella (Val.)
2 | daww Jadun Hook-teeth Belodontichthys truncates
sheathfish (Kottelat & Ng)
2 | dardheaw | dadediisy Black striped Osteochilus microcephalus
robust Labeo (Val.)
n | Jadite Jamas Red-fin shark Epalzeorhynchos frenatus
(Fowler)
4 4 - Bumble bee Pseudomystus siamensis
25 Vo danveanu
catfish (Fowler)
26 | dauws tamue Climbing perch | Anabas testudineus (Bloch)
27 | dawwwaln | damwealudn Long adipose Mystus singaringan
msytus (Bleeker)
Yo y Southeast asian | Mystus mysticetus
28 Yawvsadeaiy )
dnaw striped mystus (Roberts)
29 | dane Jawou Sll;ielf:hea d Channa striata (Bloch)
30 Yarfum damnznuna High-fin mystus E‘};e l’éee’l’l(t:gon canciloides
. Jorduves | damdhadh Siamese glass Parambassis siamensis
fish (Fowler)
v |dmdn | i g;g“’d“e sheath | o lago attu (Schneider)
Yamoam . Striped long-fin | Labiobarbus leptocheilus
33 Yo
m labeo (Val.)
Yanuan , Striped long-fin | Labiobarbus siamensis
34 daan
ua labeo (Sauvage)
35 | dagu Yaufm S}::;tht_)}lasz( Wallago leeri (Bleeker)
36 | dawuna Yanauis Red-tail bagrid {?lﬁf;gr;:n g—;j ckioides
37 | dawd Yaws, dadoun Crocodile Bagarius yarrelli (Sykes)

Catfish
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Table B-3 List of fish species in the Lower Songkhram River Basin, (Thai Baan

research: 2005) (Continued)

No. | Local Common name

name

English name

Scientific name

38 | dawdld | damydn, damyun

Silver Botia

Yasuhikotakia lecontei

Yawn o Siamese tiger Systomus partipentazona
39 azmguay
dnaw barb (Fowler)
- g ‘- Silver scale Hypophthalmichthys
1 Yanau, . . .
N s . Chinese barb | nobilis (Richardson)
a | JarTon JonazTnn C.hant sensory Cyclocheilichthys enoplos
line barb (Bleeker)
darazunn, Jamedn,
2 | Jawzum Trout barb Raiamas guttatus (Day)
Yamenuin
Irridescent shark | Pangasisnodon
43 vamy araaw
catfish hypophthalmus (Sauvage)
Ui e )4 s Mekong algae Crossocheilus atrilimes
44 ) YawTd, Yandviiewn
dame eater (Kottelat)
Jardnies . . .
s Uandinne Silver rasbora Rasbora cf myersi Brittan
]J > .
" RS TR Red-tail rasbora Ras.bora borapetensis
1A Smith
| vawsowsn | darssTon Black-ear Ompok siluroides
: ) sheathfish (Lecepede)
Ompok siluroid.
a8 | Jaudoumm | dawzTou Black-car (nggpeger)ﬂgt)énlee
sheathfish .
specimen)
49 | dawenudy | dargwds Thai river sprat Clupeichthys aesarnensis
(Wongratana)
y v Laotian sword Macrochirichirus (Cuv &
50 vawmmwan | danteans, dardlani
) barb Val)
. Jngmn Jargn Walking catfish Clgrlas batrachus
(Linnaeus)
52 | Jawndny | Jagasmis gﬁg‘;ﬁn walking gi:éiiﬁ;mep s
s | Jarmnes Jaran Broad-head Clarias macrocephalus
t ) walking catfish | Gunther
s4 | dawguidu | dagn Walking catfish | Clarias cf batrachus
S Ymezla, dowwasg, Jar | Giant snake- Channa micropeltes
. swilen head (Cuv.in Cuv.&Val.)
56 | Yaweansw | dansiw Clown Chitala ornate (Gray)

featherback
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Table B-4 List of fish species in the Lower Songkhram River Basin, (Thai Baan
research: 2005) (Continued)

No. | Local Common name English name Scientific name
name
Bronze Notopterus notopterus
1 1
57 a1noUY a1nRan featherback (Pallas)
58 [ dawesms | damesans Royal Chitala blanci (Aubenton)
featherback
so |t daaiiu Bigeye barb g;?gé{égmwhthy § fruncates
y Black ear robust | Osteochilus melanopleura
60 taunin tadsosunin
labeo (Bleeker)
Um . Cirrhinus mrigala
] ) 1 .
‘! waduns annavmIme Mrigal (Hamilton)
62 o awins, Yauifosou Blue Sheathfish Micronema bleckeri
(Gunther)
& | Yariia Janiia Nile tilapia Or.eochromzs niloticus
(Linneas)
64 | dmlu tarlu Common carp Cyprinus carpio (Linneas)
s | darin Jonitn Giant Mekong Pangasianodon gigas
catfish Chevey
: , Marble sleeper | Oxyeleotris marmorata
66 anyj Yanjnsg
goby Bleeker
67 | wanln Yawud Reed cheek barb | Systomus orphoides (Val.)
68 [ vainln dmaemia, Jaufion g’lt?t,}eli:lssh gg:-[;; Odptems cheveyi
69 Janhn Yawmziouwn Java barb Barbonymus gonionotus
(Bleeker)
o | vanheum | dawmzmn Fringe lip river | Cosmocheilus hardmandi
barb (Sauvage)
Janhn 1 j
. Jormsn Malcom’s barb Hyp:szbarbus malcolmi
g (Smith)
72 | vordhu Jandumn Ovate sole Brachirus harmandi
(Sauvage)
Yailnih Monotrete suvatti (Sontirat
dailnitheiad i’ ]
[ e R Suvatti’s puffer & Soonthornsatit)
Umilih Auriglobus nefastus
74 s g
o MY Golden puffer (Roberts)
own, aninim, dw | Bocourt’s shark | Pangasius bocourti
75 « | Yaumz

Y
12

catfish

(Sauvage)
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Table B-5 List of fish species in the Lower Songkhram River Basin, (Thai Baan

research: 2005) (Continued)

Local Common name

name

No.

English name

Scientific name

76 awhoos

77 | lawhla Yawnziuuan Mekong Dasyatis laosensis (Robert
stingray & Karnasuta)
78 | Yamou Yardanme Rohu Labeo rohita (Hamilton)
79 | damiunsw | dJersiandae, Yandae Horse-face Acanthopsis sp.
loach
80 | darTma anh Giant red-tail Leptobarbus hoevenii
barb (Bleeker)
81 | dawun Yoy Freshwater Setipinna melanochir
anchovy (Bleeker)
82 | YJaweu Yadang namides Long-barbel Pangasius macronema
e shark catfish Bleeker
83 | awou Yandanz e Flat-barbel Laides longibarbis
$uou shark catfish (Fowler)
g4 | dawesds | daridanz e Flat-barbel Laides longibarbis
- shark catfish (Fowler)
85 | Yaweusaw | dmaneny,Jamy, ;| Mouse-face Helicophagus
oy shark catfish leptorhynchus Ng &
Kottelat
86 | dawestes | dmdanznanesdu Big-eye shark Pangasius pleurotaenia
o catfish (Sauvage)
87 | dawn Yoo Snail-eater shark | Pangasius conchophilus
catfish (Roberts & Vidthayanon)
88 | daidan Yardanme Rohu Labeo rohita (Hamilton)
89 | Uaudn Yaunm Sanitwong’s Pangasius sanitwongsei
shark catfish Smith
90 | dawdoulW | damzidounes, m Golden barb Barbonymus altus
aziounINAg (Gunther)
91 | daada ERNITY Y Snake skin Trichogaster pectoralis
gouramy (Regan)
92 [ dawmuim | Jawnznamd Asian gar Xenentodon canciloides
(Bleeker)
93 | daradey taades Common Henicorhynchus siamensis
Fauda Siamese barb (Sauvage)
94 * [ daadouir | dmadeu Red-fin Siamese | Henicorhynchus

uu

barb

ornatipinnis (Roberts)
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Table B-6 List of fish species in the Lower Songkhram River Basin, (Thai Baan

research: 2005) (Continued)

No. | Local Common name English name Scientific name
name
os | yanaria Jandanas. Jaush Mekong Hemisilurus mekongensis
) ’ sheathfish Bornbursh & Lundberg
- Banded wolf Hampala macrolepidota
9% | dagavn | danszquia
barb Van Hasselt
97 | argaga tanszgaga lS>:r (:)tted wolf Hampala dispar Smith
98 | daudens | aude,Jarma tS;:;}mese Tiger Datnioides pulcher Kottelat
Mekone tiger Datnioides
99 | daudeaw | Yaudemeawan glg undecimradiatus Roberts &
fish
Kottelat
damin in’
100 Yaradesunvmimues Lin’s robust Osteochilus lini Fowler
nuna labeo

101 | damygrnna | daunin

Black-ear shark

Pangasius larnaudii

catfish Boucourt
102 | damy Yames, Yaranowy Mouse-face Helicophagus
shark catfish leptorhynchus Ng
103 | amy damywuas, damyen | Red-fin Botia Yasuhikotakia modesta
Bleeker
104 ﬂmmﬁ; damynwuas, damysn | Red-fin Botia Yasuhikotakia modesta

Bleeker

105 | Yamywie | Jamydreaw

Tiger botia

Syncrossus helodes

Sauvage
W ; ;
106 T Jamyyn Red-fin Botia Yasuhikotakia modesta
M Bleeker
07 | Jamaa Jonziia Zig-zag spiny Mastacembelus armatus
eel (Lecepede)
108 | amies Yaudernh Archerfish Toxo’_es microlepis
(Hamilton)
109 | damwnun | Jauded Asian Leaf fish ]\\; i;i’;‘; ;;?)) ;2’:5’;‘; Ng
110 | dawmwnnari | Jamuinan Mekong shad Tenualosa thibaudeaui
(Durand)

11 | Jawmagewa | damaa

Peacock spiny
eel

Macrognathus siamensis
(Gunther)

Yaman . Ocellated spiny | Macrognathus
112 YJamaanain .
N3y ) eel semiocellatus Roberts
13 | damwe | domummsa Yellow tail- Mpystacoleucus marginatus
hook barb (Val. In Cuv.&Val.)
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Table B-7 List of fish species in the Lower Songkhram River Basin, (Thai Baan
research: 2005) (Continued)

No. | Local Common English name Scientific name
name name

114 | damia Yansud Mekong Trichopsis schalleri (Ladiges)
croaking
gouramy

115 | Jamh Yanadooin Thick lip labeo | Labeo pierrei (Sauvage)

116 | damandr | dardand Laotain sword Macrochirichthys macrochirus
barb (Valenciennes)

117 | Jardou Uanszaa Marble Snake- Channa lucius (Cuv & Val)
head

118 | Jardg damé Crow labeo Morulius chrysophekadion

(Bleeker)
119 | Jad'ln YawnzIn, Yarades | Red spotted Osteochilus hasselti (Val. in
U robust labeo Cuv.&Val.)

120 | Jadanay | darmomes Hasselt’s sand Lepidocephalichthys hasselti
loach (Val. in Cuv.&Val.)

121 | Vaudu Yardan Seven-line carp | Probarbus jullieni Sauvage

122 | dandou darlna Swamp eel Monopterus albus (Zieuw)

123 | Jalealo | dawgnya,uvesls, | High-fin blunt Bagrichthys majuscules Ng

Jomany

nose catfish
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APPENDIX C
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APPENDIX D

i
PVIF, , = 1K
Period 1% 2% 3% 4% 5% 6% 7% 8% 9% 10%

1 .9901 9804 .9709 9615 9524 9434 9346 ©.9259 9174 9091
2 9803 9612 9426 9246 9070 8800 8734 8573 8417 8264
3 9706 9423 9151 .8890 8638 8396 8163 .7938 7722 7513
4 9610 9238 8885 8548 8227 7921 7629 .7350 7084 6830
5 9515 9057 .8626 5219 7833 7473 7130 6806 .6499 6209
6 .9420 8880 8375 7902 7462 7050 6663 .6302 .5963 3645
7 9327 .8706 8131 7599 JW7 6651 6227 5835 .5470 A3z
& 9235 8335 .78% 7307 6768 6274 5820 .5403 5019 4663
9 9143 5368 7664 7026 6446 5919 5439 5002 4604 L3241
10 .9053 8203 7441 6736 .6139 L5584 5083 4632 4224 (3853

1 .8963 8043 7224 6496 3847 .5268 4751 4289 3875

12 8874 .7885 7014 6246 .5568 4970 4440 3971 .3555

13 8787 7730 6810 6006 25303 4688 4130 3677 3262

14 8700 757 6611 5773 L5051 4423 387 .3405 .2992

15 8613 7430 6419 5353 4810 A173 3624 3152 2745
16 8528 728 6232 5339 L4581 3936 3387 2919 2519 2176
17 8444 7142 .6050 5134 4363 3714 3166 2703 2311 1978
18 8360 7002 .5874 4930 4153 .3503 2959 2302 2120 1769
19 8277 .6864 5703 4746 .3957 3305 2765 2317 1945 16335
20 8193 6730 5337 4564 3769 3118 2584 2145 1784 1488
21 8114 6598 5375 4388 .3589 2942 2415 .1987 1637 1351
2 8034 .6468 3219 4220 3418 2775 2257 1839 1502 JA2285
23 .79%4 .6342 067 4057 3256 2618 2109 1703 1378 117
24 7876 6217 4919 .3901 3101 2470 1971 1577 1264 1013
25 7798 .6095 477 3751 2953 2330 1842 1460 1160 .0923
26 7720 .5976 4637 3604 2812 2198 1722 1352 1064 0839
27 7644 .5859 4502 L3468 2678 2074 1609 1252 0976 0763
28 7568 5744 4371 3338 2551 1956 1504 1159 L0895 .0693
29 7493 5631 4243 3207 .2429 1846 1406 1073 0822 0630
30 7419 5521 4120 3083 2314 1741 1314 0994 0754 0573
35 7059 .5000 3554 2534 1813 1301 0937 0676 .0490 0356
40 6717 4529 .3066 2083 1420 .0972 0668 0460 .0318 0221
‘45 6391 4102 2644 1712 1113 0727 .0476 0313 .0207 0137
50 .6080 3715 2281 1407 0872 0543 0339 0213 0134 0085
55 5785 3365 1968 1157 0683 0406 0242 0145 .0087 0033

Source: Eugene F.Brigham, 1985
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Period 12% 14% 15% 16% 18% 20% 24% 28% 32% 36%
1 8929 8772 8696 8621 8475 8333 8065 7813 7376 7333
2 7972 7695 7561 7432 7182 6944 .6504 6104 5739 5407
3 718 6750 .6h75 6307 6086 5787 5245 4768 4348 13975
4 6355 5921 5718 5523 5158 .4823 4230 3725 3294 2923
5 .53674 S5 4972 4761 437 4019 3411 2910 2495 2149
6 5066 4556 A33 4104 3704 3349 2751 2274 1890 1580
7 4523 399 3759 3538 3139 2791 2218 1776 1432 1162
3 4039 3506 3269 .3050 2660 2326 1788 1388 .1085 0854
9 3606 3075 2843 2630 2255 1938 1443 .1084 0822 .0628

10 3220 2697 2472 2267 9 1615 1164 0847 0623 0462
11 2875 2366 2149 1954 1619 1346 0938 0662 0472 0340
12 2567 207 1869 685 1372 1122 0757 0517 0357 0250
13 2292 182 1625 1452 1163 0935 0610 0404 0271 0184
1 2046 1597 1413 232 0985 0779 0492 0316 0205 135
15 1827 401 1229 1079 0835 D649 0397 0247 0155 .0099
16 de3t 1229 1069 (980 0708 0541 0320 0193 Q11 0073
17 1456 1078 0928 0802 D600 0451 0258 0150 0089 0054
18 1300 0946 .0808 0691 L0308 0376 0208 D118 0068 0039
19 16l 0829 D703 .05% .0431 0313 0168 0092 .0051 029
20 1037 728 611 0514 0365 0261 0135 0072 .0039 0021
21 0920 L0638 0531 0443 0309 0217 0109 0056 0029 0016
22 0826 0560 0462 1382 0262 D181 0088 0044 0022 0012
23 0738 049N 0402 0329 0222 0151 0071 0034 0017 0008
24 0659 0431 0349 0284 0188 0126 0057 0027 0013 0006
25 0588 037 304 245 0160 0105 0046 .0021 0010 0005
26 0525 0331 0264 0211 0135 0087 0037 0016 .0007 0003
27 469 0291 0230 0182 0115 073 0030 0013 .0006 0002
28 0419 0255 0200 0157 0097 0061 0024 0010 .0004 0002
29 0374 224 0174 0135 0082 0051 0020 .0008 .0003 0001
30 0334 0196 0151 0116 007! 0042 0016 0006 .0002 0001
3 0189 0102 0075 D05 0030 0017 .0005 0002 0001 *
40 0107 0053 0037 0026 0013 .0007 0002 0001 ¥ *

L 4 0061 0027 0019 0013 0006 0003 0001 ¥ * *
50 0035 013 .0009 D006 .0003 .0001 ¥ * * *
53 0020 L007 0005 003 0001 - * * * *

$The factor i zers o four decimal places.,

Source: Eugene F.Brigham, 1985
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]
\ 1
e A+ k1
PVIFAG = 2 7y k K k1 =+ K
Number
of
Periods 1% 2% 3% 4% 5% 0% 7% 8% 9%
i .99 0.9804 0.9709 0.9615 0.9524 0.9434 .9346 0.9259 0.9174
2 1.9704 1.9416 1.9135 1.8861 1.8594 1.8334 1.8080 1.7833 1.7391
3 2.9410 2.8839 2.8286 2.7751 2.7232 2.6730 2.6243 25771 2.5313
4 3.9020 3.8077 3717 3.6299 3.5460 3.4651 3.3872 3.3121 3.2397
5 4.8534 4.7135 4 5797 44518 4,3295 4.2124 4.1002 3.9927 3.8897
H 3.7955 5.6014 5.4172 5.2421 5.0757 49173 4.7665 4.6229 4.4839
7 6.7282 6.4720 6.2303 6.0021 5.7864 5.5824 5.3893 5.2064 5.0330
8 7.6517 7.3255 7.0197 6.7327 6.4632 6.2098 5.9713 5.7466 5.5348
9 8.5660 8.1622 7.7861 7.4353 7.1078 6.8017 €.5152 6.2469 5.9952
10 Q4713 8.9826 8.5302 8.1109 7.7217 7.3601 7.023 6.7101 6.4177
11 10.3676 G.7868 9.2526 8.7605 8.3064 7.8869 7.4987 7.1390 6.8052
12 11.2551 10.5753 9.9540 9.385]1 8.8633 8.3838 7.9427 7.5361 7.1607
13 12,1337 11.3484 10.6350 9.9856 9.3936 8.8327 8.3577 7.9038 7.4869
14 13.0037 12.1062 11.2961 10.5631 9,8986 9.2950 R.7455 8.2442 7.7862
15 13.8651 12.8493 11.9379 11.1184 10.3797 9.7122 6.1079 3.3595 8.0607
16 14.7179 13.5777 12.5611 11.6523 10.8378 10,1039 9.4466 8.8514 8.3126
17 15.5623 14.2919 13.1661 12.1657 11.2741 104773 9.7632 91216 8.5436
18 16.3983 14.9920 13.7535 12.6593 11.68% 10.8276 10.0591 9.3719 8.755¢6
19 17.2260 15.6785 14.3238 13.1339 12.0853 11.1581 10.3356 9.6035 8.9501
20 15.0456 16.3514 14.8775 13.5903 12.4622 11.4699 10.5940 9.8181 9.1285
21 18.8570 17.0112 15.4150 14.0292 12.8212 11.7641 10.8355 10.0168 §.2922
2 19.6604 17.6580 15.9369 14.4511 13.1630 12.0416 11.0612 10.2007 9.4424
23 20.4558 18.2922 16.4436 14.8568 13.4886 12.3034 11.2722 10.3711 9.5802
24 21,2434 18.9139 16.9355 15.2470 13.7986 12,5504 11.4693 10.5288 9.7066
25 22.0232 19.5235 17.4131 15.6221 14.0939 12.7834 11.6536 10.6748 9.8226
26 22.7952 20.1210 17.8768 15.9828 14.3752 13.0032 11.8258 10.8100 9.9290
27 23.539 20.7069 18.3270 16.3296 14.6430 13.2105 11.9867 10.9352 10.0266
28 243164 21.2813 18.7641 16.6631 14,8981 13.4062 12.1371 11.0511 10.1161
29 25.0658 21.8444 19.1885 16.9837 15.1411 13.5907 12.2777 11.1584 10.1983
30 25,8077 22.3965 19.6004 17.2920 15.3725 13.7648 12.40590 i1.2578 10.2737
35 29.4086 24.9986 21.4872 18.6646 16.3742 14.4982 12.9477 11.6546 10.5668
40 32.8347 27.3555 23.1148 19.7928 17.1591 15.0463 13.3317 11.9246 10.7574
J5 36.0945 29.4902 24.5187 20.7200 17.7741 15.4558 13.6055 12.1084 10.8812
30 39.1961 31.4236 25.7298 21.4822 18.2559 15.7619 13.8007 12,2335 10.9617
33 42.1472 33.1748 26.7744 22.1086 18.6335 15.9905 3.9399 12.3186 11.0140

Source: Eugene F.Brigham, 1985
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Number

Per(l?(t)ds 10% 12% 4% 15% 16% 18% 20% 24% 28% 32%
1 0.9091 0.8929 .8772 (.5696 (.8621 {18475 0.8333 0.5065 0.7813 0.7576
2 1.7355 1.6901 1.6467 1.6257 1.6052 1.5656 1.5278 1.4568 1.3916 1.3315
3 2.4869 2.4018 23216 22832 2.2459 21743 2,1065 1.9813 1.8684 1.7663
4 3.1699 3.0373 29137  2.8550 2.7982 2,6901 2.5887 2.4043 2.2410 2.0957
3 3.7908 3.6048 3.4331 3.3522 3.2743 31272 2.9906 2.7454 2.5320 2.3452
6 43553 41114 3.8887 37845 3.6847 3.4976 3.3255 3.0205 2.7594 2.5342
7 4.8684 4.5638 42883 41604 4.0386 3.8115 3.6046 3.2423 2.9370 2.6775
8 5.3349 4.9676 4.6389  4.4873 4.3436 4.0776 3.8372 3.4212 3.0758 2.7860
9 5.7590 5.3282 49464 47716 4.6065 4.3030 4.0310 3.5655 3.1842 2.8681
10 6.1446 5.6302 5.2161 5.0188 4,8332 4.4941 4.1925 3.6819 3.2689 2.9304
11 6.4951 5.9377 54527 52337 5.0286 4.6560 43271 3.7757 3.3351 2.9776
12 6.8137 6.1944 5.6603  5.4206 5.1971 4.7932 4.4392 3.8514 3.3868 3.0133
13 71034 6.4235 58424  5.5831 5.3423 4.9095 4.5327 3.9124 3.4272 3.0404
14 7.3667 6.6282 6.0021 5.7245 5.4675 3.0081 4.6106 3.9616 3.4587 3.0609
15 7.6061 6.8109 61422  5.8474 3.5735 5.0914 4.6755 4.0013 3.4834 3.0764
186 7.8237 6.9740 6.2651 5.9542 3.6685 51624 47296 4.0333 3.5026 3.0882
17 8.0216 7.1198 63729 6.0472 5.7487 32223 4.7746 4.0591 3.5177 3.0971
18 82014 7.2497 6.4674  6.1280 5.8178 5.2732 4.8122 40799 35294 3.1039
19 8.3649 7.3638 6.5504  6.1982 5.8775 5.3162 4.8435 4.0967 3.5386 3.1090
20 8.5136 7.4694 6.6231 6.2593 5.9288 5.3527 4.86% 4.1103 3.5438 3.1129
21 §.6487 7.5620 6.6870  6.3125 5.9731 3.3837 4.8913 4.1212 3.5514 3.1158
22 8.7715 7.6446 6.7429  6.3587 6.0113 5.4099 4.9094 4.1300 3.5358 31180
23 8.6832 7.7184 6.7921 6.3988 6.0442 3.4321 4,945 41371 3.5592 3.1197
24 8,9847 7.7843 6.8351 6.4338 6.0726 5.4509 4.9371 4.1428 3.5619 31210
25 9.0770 7.8431 6.8729  6.4641 6.0971 5.4669 4.9476 4.1474 35640 3.1220
26 9.1609 7.8957 6.9061 6.4306 6.1182 5.4804 4.9563 4.1511 3.5656 3.1227
27 9.2372 7.9426 6.9352 6313 6.1364 5.4919 4.9636 4.1542 3.5669 31233
28 9.3066 7.9844 6.9607  6.3335 6.1520 5.5016 4.9697 4.1566 3.5679 3.1237
29 9369 8.0218 6.9830  6.5509 6.1656 5.5098 4.9747 4.1585 35687 31240
30 9.4269 8.0552 7.0027  6.5660 6.1772 5.5168 49789 4.1601 3.5693 3.1242
35 9.6442 8.1755 70700 6.6166 6.2153 5.5386 4.9915 4.1644 3.5708 3.1248
. 40 9.7791 8.2438 71050  6.6418 6.2335 5.5482 4.9966 4.1659 3.5712 3.1250
45 9.8628 8.2825 71232 66543 6.2421 5.5523 4.9986 4.1664 3.5714 3.1250
50 9.9148 8.3045 7.1327  6.6605 6.2463 5.5541 4.9995 4.1666 3.5714 31250
S 9.9471 §.3170 7.1376  6.6636 6.2482 5.5549 4.9998 4.1666 3.5714 3.1250

Source: Eugene F.Brigham, 1985



Yongyut Khonchantet Bibliography / 128

BIOGRAPHY
NAME Mr.Yongyut Khonchantet
DATE OF BIRTH 18 November 1981
PLACE OF BIRTH Nakhon Sawan, Thailand

INSTITUTIONS ATTENED  Mahidol University, 2002:

Bachelor of Science

(Environmental Science and Technology)
Mahidol University, 2006:

Master degree of Science

(Technology of Environmental

Management)

HOME ADDRESS 4 Moo.2 Phayuha, Phayuhakiri,
Nakhon Sawan. 60130



