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INFLUENCE OF BIOGEOGRAPHY CHARACTERISTICS ON
MONKEY POT (NEPENTHES SPP.) USE AND CONSERVATION AT NONGCHAIWAN
WETLAND, SRISONGKRAM DISTRICT, NAKHON PANOM PROVINCE
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THESIS ADVISORS: PIYAKARN TEARTISUP Ph.D., PRAPEUT KERDSUEB M.Sc.
ABSTRACT

The site for this study is Nongchaiwan wetland, Srisongkram District, Nakhonpanom
Province, within the Songkram watershed. Nongchaiwan wetland is a local wetland with high
biodiversity, especially Monkey pot (Nepenthes spp.) which is important for the ecosystem
and has local community value. The aim of this study focuses on: (a) the relationship between
Monkey pot and biogeography (water quality parameters and soil parameters) and was
conducted during the dry and rainy period of 2007 by survey throughout the wetland from 13
sampling stations; (b) the number and distribution of Monkey pot; (c) local wisdom on the use,
conservation, and mangement for Monkey pot by Rapid Rural Appraisal.

Findings from the study found that Monkey pot habitats are floating plants and
significantly correlate with the water quality parameters of temperature, pH, DO, NO; and
TP. Nongchaiwan wetland’s water quality is qualified for type 2 (based on surface water
quality standard by PCD). It also has high nutrient soils (based on soil quality Standard by
LDD). Ban Dondang is the community that uses Nongchaiwan wetland the most for fishery,
water supply, and recreation. The local people have a high awareness of 1) Monkey pot (they
found that Monkey pot had a higher prevalence than other wetlands in the Northeast of
Thailand, 2) The biogeography that infuences Monkey pot and its ecosystem and 3) the
community tried to conserve Monkey pot.

Therefore, it can be concluded that Monkey pot related positively with high quality
biogeography and community awareness. Thus, the management should improve on the
knowledge base of local people by providing information concerning spatial distibution and
density of Monkey pot and their environment in wetlands, which will lead to better

understanding and mangement of exotic species and its native biodiversity.

KEY WORDS : BIOGEOGRAPHY/ CONSERVATION/ LOCAL KNOWLEDGE/
MONKEY POT/ RAPID RURAL APPRAISAL/ WETLAND

114 pp.
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CHAPTER I
INTRODUCTION

1.1 Rational

Nepenthes is an endemic and rare species of plant which is generally found in
clearing and wet area. There are approximately 70 species of Nepenthes, but only 5-6
species are found in Thailand. It is a creeper or epiphytic plant climb with leaf apex.
When it is fully grown, the leaf apex will expand to form a pitcher cup or sag with 5—
35 cm length and hang in vertical line which is green to purple-red color and slippery.
The lid is usually open and contains a slick waxy on their peristome (lip) in order to
trap insects by way of the natural mechanism. The various types characters to induce
the prey are depended on their habitat. Regarding the classification of carnivorous
plant Nepenthes is an important species for ecological system in terms of biological
control. Furthermore, the local people can use its pitcher tube as a food source and

develop its cultivated zone as an ecotourism area.

In the northeastern area of Thailand, Nepenthes is usually found in wetland.
Especially Nongchaiwan wetland, an important local wetland of biological diversity
area with mostly found the Nepenthes. This area is utilized by local people for plants
and water resources (Faculty of Environment and Resources Studies Mahasarakram

University, 2549).
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Since the Nepenthes has been a rare plant species which is important to
ecological system and local community in term the benefit and recreational area and
Nongchaiwan wetland is one of the most utilization area for water supply and
cultivation. On this account, it will affect the ecological system of Nepenthes and
Nongchaiwan wetland. Then the study of biogeography character will make
understanding on the relationship between the physical and biological environment
and the habitat of Nepenthes, including local wisdom for sustainable development of

natural resources management and conservation.

1.2 Objectives

1.2.1 Main Objectives
1.2.1.1 Study of the relationship between Nepenthes and Nongchaiwan
wetland biogeography
1.2.1.2 Study of the local wisdom in terms of utilization and
conservation for Nepenthes
1.2.2 Minor-objectives
1.2.2.1 Study of the physical and biological environment for Nepenthes
area in Nongchaiwan wetland
1.2.2.2 Study of the number and distribution of Nepenthes in
Nongchaiwan wetland
1.2.2.3 Study of the utilization and conservation of Nepenthes
1.2.2.4 Assessment of the value impact for conserving Monkey Pot by

local community
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1.3 Study Area
Nongchaiwan wetland is located in Ban Don Daeng, Moo 3, Tha Bo Songkram
sub-district, Sisongkram District, Nakhon Panom Province, with an approximately 2

km? area.
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Figure 1-1 Study Area in Nongchaiwan wetland
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1.4 Scope of Study

This study was a survey research for biogeography of Nongchaiwan wetland that
is related to Nepenthes such as general area condition and utilization. The survey
consists of soil survey from 13 sampling locations (one time) to identify pH, Total

Nitrogen, Available Phosphorus, and Available Potassium; water quality survey from

13 sampling locations (twice times wet and dry seasons) to identify temperature, water

depth, pH, Dissolved Oxygen (DO), Nitrate, and Total Phosphorus; biological survey

for the number and distribution of Nepenthes, including insects and animals found in

those areas; and study of local wisdom in terms of utilization and conservation by

Rapid Rural Appraisal (RRA) method such as focus group meeting on utilization,
troubles and management for Nongchaiwan wetland and Nepenthes, including use of
questionnaires to interview stakeholders in order to acquire baseline information and
perception on natural resources management. The study framework was presented in

Figure 1-2.
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1.5 Outcomes

1.5.1 Existing conditions of aquatic plant and biogeography characterization in

Nongchaiwan wetland.

1.5.2 Important and beneficial data for the consideration of natural resources

planning and management in wetland which is sustainable and useful to the public.
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1.6 Definition

Biogeography is the boundary of interaction between human, flora, and fauna

that live and support the others within the similar ecological system.

Wetland is a place where usually saturated of water or mud and a source of
energy that inundated by surface water or groundwater. It is consists of 2 parts;

terrestrial and aquatic wetland.

Aquatic Plantis defined as Nepenthes in Nongchaiwan wetland for this
research. However, the aquatic plant growing in aquatic environment. It can grow as
float, under, or surface condition in water condition or growth in river line, riverbank,

and riverside area, including a plant growth in swampy area.

Conservation is the smart and effective use of natural resources (Nepenthes) in
creating maximum benefits to the human being. In the sense, it would help Minimize
the utilization of natural resources and environment in wetland appropriately both
direct and indirect. Also provide prevention, preservation, or other activities to keep

those resources sustainable and/or abundantly.

Utilization is the harvest of productivity from Nepenthes in all types by local

community in order to sell and consume within the household.
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Participation is the social process applied for people of Nongchaiwan wetland
area to involve the Rapid Rural Appraisal process by thoughtful response engagement
on the Nepenthes utilization and conservation. In this regard, it would be advantages

to the utilization and conservation of Nepenthes appropriately.

Rapid Rural Appraisal is the cursory study of rural conditions to acquire

accurate data, including response from the results of the study purpose in short term.
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CHAPTER II
LITERATURE REVIEW

2.1 Carnivorous Plants

The varieties of Carnivorous plants which have been existed since the prehistoric
time can be found along the mountain side, rainforests, islets and meadows or even in
the fields. In the Asian Continent, the carnivorous plants are seen in most countries
(Kranjanakul, 2008) with different features, colors and patterns, depending on the

surroundings.

The different species of Carnivorous plants have various ways of trapping insects
with creating syrup and digesting them trough chemical process, before absorbing

food nutrient into the stem.

The carnivorous plants are ordinary plants creating own foods from
photosynthesis but are different from other plants in ways of absorbing food nutrient
into the stem by trapping insects and digesting them through chemical process. The
Carnivorous plants are characterized (www.mam-chintana.blogspot.com /2007/02/
blog-post_10.html 15/02/2007) as follows:

1) It is capable of absorbing food nutrients from dead animals attached to the
plant surface so that it can grow stronger and increase the plant growth rate, as well as

having chance for survival and building powder pollen and seeds.

2) It has changed itself clearly with the main purposes of luring, catching insects
and digesting preys.
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Reasons for devoured insects
The scientists had explained reasons of plants to devour insects in the following

two concepts:

The root of carnivorous plants is in poor condition until it is unable to absorb
food nutrients in the soil in the required amount. The other plants in the same area can
grow normally while the carnivorous plant needs more nitrogen for its growth. Since
these plants would grow on land lacking food nutrients essential for growing plants,
trapping insects is another way to receive food nutrients. The Nature has created the
benefits for these plants in terms of insect trap so that they could extract nitrogen from
digesting process through specific organ.

The Carnivorous plants have changed various parts into the trap for luring insects

in 3 main groups:

- Changing leaves into the pitcher (such as Monkey Pot)

- Creating clear and sticky liquid on the leave (such as Padnam,
Waterlettuce)

- Changing leave into the pouch (such as Utricularia, Drosera).When insects
get caught into the trap, plant would release juice to digest those insects
and assimilate nutrients essential for living, especially nitrogen which is

abundant to them.

Many types of Carnivorous plants are found in Thailand, except for the three

outstanding species like Utricularia, Drosera, and Nepenthe.

2.2 Monkey Pot

Monkey Pot is the climber (Ratchanui, 2005) with the scientific name of
Nepenthes spp. It is originated at Madagascar in Asia to Northern Australia. There are
about 70 species of Monkey Pot and 5-6 species are found in Thailand (Royal Forestry
Department, 1997).



Acharaporn Sringam Literature Review/ 10

IUCN (2006), divided Monkey Pots, according to botanie character as follows:

Kingdom/Regno: Plantae
Subkingdom/Sottoregno: Tracheobionta

Superdivision/Superdivisione:  Spermatophyta

Division/Divisione: Magnoliophyta
Class/Classe: Magnoliopsida
Subclass/Sottoclasse Dilleniidae
Order/Ordine Nepenthales
Family/Famiglia: Nepenthaceae
Genus/Genere: Nepenthes
Species, found in Thailand - Nepenthes ampullaria

- Nepenthes mirabilis
- Nepenthes thorelii
- Nepenthes globosa

- Nepenthes gracilis

2.2.1 Botanical Features of Monkey Pot

General: Monkey Pot is a carnivorous plant with greenish red stem in similar to
rattan and climbing with the tip of leave as long as 15 m (Ratchanui, 2005).

Leaves: Monkey Pot has a single leave which lines up and in oval shape, narrow
with 10-25 cm in length. Leave surface is smooth on both sides with pointed tip to
slightly oval (Bohn, et. al, 2005). Monkey Pot is different from other plants because
its leave has turned into the pitcher and has superior ovary on the top of petal ring
(Chayamarut, 1998). Insect trap shapes like a wide tube with cover and narrow at the
end, 5-15 cm long and 2-3.5 cm wide, having two narrow fins along both sides of

front pitcher. Plant has a 2-3.5 cm round cover.
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Pitcher is the tool or trap to lure insects or small creatures by imitating scent of
prey that could be syrup, female scent or vivid colors and exotic smell that can attract

the animals or insects into the deadly trap.

There are 2 types of Monkey Pot.
1) Lower Pitcher in short L/P
2) Upper Pitcher in short U/P

Monkey Pot first came out as Lower Pitcher with bright color to lure preys or
insects into its trap. Lower pitcher, when it came out, would have bright color to
attract insects. By nature, it is the climber; it needs the host plant or nearby object to
support the stem to erect when it is getting taller so that its tip can receive more
sunlight. Therefore, the leave is developed into the loop to attach to the surrounding
objects. The pitcher would change its shape and the wing would shrink or disappear to
make way for a leave to attach to the host. Pitcher color would disappear and the
lower pitcher would be smaller too because it is no longer needed for trapping preys or
insects and digesting food. It is being called Upper Pitcher.

Table 2-1 Characteristics of Pitcher Monkey Pot

Lower Pitcher Characteristics Upper Pitcher Characteristics

1. Extremely bright color 1. Lighter color

2. Tendril located on the same side with | 2. Tendril located opposite to the Wing
the Wing 3. Short Wing or disappeared

3. Wide and large Wing

Ratchanui (2006) divided Monkey Pot into 2 types 1) Male pitcher with
outstanding feature at the opening or the front pitcher turning towards the leave.
Structure inside Pitcher is divided into 2 parts. Lower pitcher with leave cells starting
to produce digestive juice mixed with natural water. Inside the upper pitcher found

small, shiny and pointed hairs quite similar to porcupine needles to prevent preys from
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climbing up. When the prey fell into the trap, it would drown and digest and the non-
digest part remained at the bottom of the pitcher.

Inside structure of Monkey Pot trap is divided into 2 zones as follows:

1) Waxy zone is the upper part of insect trap to prevent insects or preys

from escaping.

2) Digestive zone is the lower part of insect trap next to the waxy zone,
mainly producing enzyme for digesting preys or insects trapping inside the trap.

Insect Trap: Monkey Pot traps insects by luring them with its syrup at the wing
and the edge of the pitcher. When the insect fell into the pitcher, it would be drowned
and digested until all food nutrients had been absorbed, usually in 1-3 weeks. Insect’s
residue would remain at the bottom of the pitcher (Kranjanakul, 2008).

Flower is dark purple, single bunch with long stem for 15-25 cm. Small flowers
are green with 4 sepals and without petals. Female and male flowers are separated
from each other at different plants. Female flower is bright red and male flower in
green color. Flowers bloom all years round at the flower stem from upper part of the
leave (Ratchanui, 2006). Monkey Pot constantly yields the same sex flower, male or
female. Naturally, there is estimated for a number of 30 percent of female plants only
(www.botany.com/nepenthes.htm/19/05/2008).

Fruit shapes like a shuttle about 2.5 cm long and separates into 4 petals. When
the fruit is ripening, it would break off, showing lining of many seeds (Kranjanakul,
2008).

Plant propagation: Propagation can be done with cutting shoot (Royal Forestry
Department, 1997).
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Most Monkey Pots are growing in the flooded area which usually lacks nitrogen.
Therefore, Monkey Pots had evolved themselves by changing leaves into the pitcher

to increase nitrogen to the stem (www.botany.com/nepenthes.htm/19/05/2008).

2.2.2 Growth factors for Monkey pot

1) Sunlight is crucial for Monkey Pot’s survival, not only giving vivid color and
exotic design, but also important for plant’s growth (www.botany.com/nepenthes.htm
/19/05/2008). Monkey Pot can survive in weak to strong sunlight but not too string

until the leaves burn.

2) Monkey Pot prefers high moisture about 80 percent of relative moisture in the
air (Kranjanakul, 2008).

3) Water is very important for Monkey Pot, which prefer moisture but not too
wet (Kranjanakul, 2008).

4) Diseases are like mealybug, thrips, etc. (www.botany.com/nepenthes.htm/
19/05/2008).

2.2.3 Monkey pots (Nepenthes) distribute into 2 big groups:

1. Lowland (L/L) is the group that the origin in the altitude lower than 1,000 m
from sea level gets down, or there is the temperature in daytime during 80-95 °F (or
27-35 °C) and at night during 70-80 °F (or 21-27 °C) such as N.mirabilis, N.gracilis,

N.ampullaria, N.truncata, N.albomarginata, N.northiana, N.globosa, etc.

2. Highland (H/L) is the group that the origin in the altitude more than 1,000 m
from sea level goes up, or there is the temperature in daytime during 70-85 °F (or 21-
29 °C) and at night, during 50-65 °F (or 12-18 °C) such as, N.glandulifera,
N.spectabilis, N.burbidgeae, N.aristolochioides, N.villosa, N.sibuyanensis, N.rajah,

N.glabrata, etc.
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2.3 Wetland

2.3.1 Definition

Peter Collin (1995: 250) defines the word “wetland” that the area is covered with
water or weed is the source of energy which arises from the flowing of water. Its

main component is divided into two parts: water and land

Cowardin and Lus colleagues (Davies and Claridge, 1993 ;1) defines the word
“wetland” that it is the area normally flooded by surface water or underground water
for a long time until resulting in distributing plants which can adjust themselves in the

proper condition.

Chuwail (1995:1) gives the definition that the wetland is called to replace the
ecosystem which is based on the origin, condition of living, process or background on
water, and characteristics mainly influenced by water or moisture. The wetland is co-
existed between land and water ecosystem, or linked between the ecosystem. The area
is usually low land. The soil is different from the plain, high land, and deep water.
Such area is covered with shallow water or be flooded temporarily. It is also the wet
area and stays long enough for the living things, both plants and animals, to adjust
themselves along with the surroundings. This area is the food source, species and

habitat as well.

Ramsar Convention on wetland defines the word “wetland” that it is a low land, a
plain, a wet land, a flooded land, a dampened land, a water source-both natural and
hand-made. It is flooded-both permanently and temporarily, standstill and flowing,
fresh, brackish and salty water. It also includes the seashore area and the part of the
sea where the water in the sea reduces to some extent. Normally, the depth of the

water level is not over 6 m.
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In summary, the wetland is associated with land and water and also generates the

common ecosystem between land and water. Each wetland is different among the

others, in terms of physical, chemical and biological characteristics. Each area is the

particular identity.

According to Ramsar Convention, the wetland can be used as follows:

To be the place for breeding the living things and the habitat of living
things

To be filled with high biodiversity

To clean the water for reusing on consumption

To prevent the flood, through the wetland which would help collect the
rain and canal water before flowing to the underground water

To maintain the seashore and prevent the soil erosion

To be the recreational place and tourism

In this way, the wetland is valuable and is beneficial to the ecosystem including

the human being-both directly and indirectly. The examples of the benefits are four

key factors for living, consumption, transport routes, collector of water, resulting in

moisture, underground water and groundwater, collector of water for preventing the

flood, reduction of the speed of water and combination of minerals, resulting in the

biodiversity-both the plants and animals.

2.3.2 Eco Features of Wetland

Trisurat (2007) gave the meaning of wetland ecosystem as biological, physical,

physic-chemistry components of wetland and relationship of all 3 components quite

crucial for maintaining products and fertility as well as managing roles of wetland

effectively, including sustainable use.
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Figure 2-1 Relationship of Ecological Components for Wetland (Trisurat, 2007)

There are 4 types of ecological features.

1. Biological features have 3 types as follows:
- Plants are consisted of native plants, non-indigenous plants, plant’s habitat
worth preserving and many forests.
- Animals are consisted of native animals, important animals worth preserving,
non-indigenous population and threats.

- Animals habitats, including important areas.

2. Physical features are consisted of geographical location, moderate sea
elevation, watershed formation, soils type, sediment, ebb and tide of surface and

underground water.

3. Physic-chemistry features of surface and underground water are consisted of
water temperature, acid-alkaline, salinity, transparency and food nutrients.

4. Human utilization is consisted of products and values of wetland, land and
water utilization, management problems, threats, management plan and results

assessment.
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Summary of the use of wetland is as follows:

- Breeding ground for indigenous species as well as being the habitat for
living organisms

- Having high biodiversity

- Making water clean suitable for consumption

- Preventing flood by catching and trapping surface water with regular flow
and seeping slowly into underground instead of quick flow

- Maintain coastal area and prevent soil erosion

- Being the source for recreation and tourism

2.3.3 Value of Wetland

Overall value of wetland is seen in many forms such as being source to catch
rainfall and runoff surface water as well as preventing sea water from evading the land
and soil erosion, trapping sediment and minerals, toxin and being sources for products
and resources for human to exploit. It is also important for local communication, being
the place to gather plants and animals species with ecological and conservation values,
especially source for foods chain and having recreation, tourism, historical, social,
cultural, local cultural values and also the place to study nature. In another words,
wetland has important roles and values for lifestyles of human, plants and animals,
ecology, economy, society and politics in local, national, regional and international

levels.

1. Value towards wetland use

As for Thailand, Thai people have been living together and used wetland for their

benefits for long time. Benefits from using wetland are divided into 2 types as follows:

1) Using land for growing rice, garden vegetables, decorated plants,
raising cattle and meadows as well as being the location for developed projects and

other utilities
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2) Using water from wetland for agriculture, fishing in wetland, breeding
marine animals, planting water plants, breeding fishes in the floating basket, trapping
sands, including developed projects dependent on water, such as building reservoir for

irrigation benefits and generating electricity

Surrounding local communities benefit from wetland by making living from the
area in Boraped swamp such as fishing and water in that area as surface and runoff
water can be used for consumption of water supplies in most villages. Many areas
used water from wetland to produce clean water such as Kwan Payao and Nong

Lengtsai in the north.

Agricultural benefits are obvious, especially in the wetland at the central and
eastern regions, in the so-called “Thai Granary” because rice production as main
staple which has become main export product of Thailand, including being abundant
source of fishery as mentioned in the statement saying* Fishes in the water, rice in the
field”.

Tourism is another use of wetland which provided benefits from land and surface
water. Wetland has recreational and tourism values because of beautiful scenery.
Many wetlands in Thailand are renowned tour sites widely known for international
and throughout the nation such as Pattaya, Doi Intanon National Park, Khoa Laemya
National Park- Samed Islands and islets. Moreover, many national and local tour sites
such as Wildlife Protected Areas at Kong Long and Nonghan of Sakol Nakhon in the
northeastern region are sites for natural, cultural, academic and conservation tours
which are quite popular and having potential to develop into tour site or under

development.

Besides generating income, wetland is the main and important communication
and transportation route for long time, especially in the area where land
communication is inaccessible. Wetland is extremely valuable for Thai lifestyles,
culture and unique identity.
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Wetland is closely associated with Thai society, culture, history, religion and
lifestyle as being seen from community settlement along the edge of the watershed,
local gathering along the floating market, temples on both sides of the river, Thai
culture in the Central and Eastern regions, communities along the wetland of Tham
and Mool Rivers, Kud Pla Koon, Sam Muen swamp, Koon Lumpun. Wildlife
Protected Areas at Kong Long Swamp, Mong watershed, Han Sakolnakorn Swamp.
The oldest community is over 200 years old with the trace of traditional culture and
community’s lifestyles related to the wetland area such as Thai Rockets, Building

Sand Jed, Songkran Festival and paying respect to Goddess of Rice.

2. Natural Value of Wetland

Besides human’s benefit from the use of wetland, it helps to protect soil erosion
at the coastal area and prevent sea water invasion. Especially during the dry season, it
can trap soil sediment, access nutrients and prevent toxin from flowing into the Gulf
of Thailand. It is the way to maintain quality of ecosystem and water at the coastal
areas and the sea. Most importantly, Hydrological value is in the control and

maintenance of natural water level as well as catching and slowing heavy flood.

Wetland is the gathering site for biodiversity with biological values as component
of living organisms, source for species, natural habitat and expanding plants and
animals species, especially rare and nearly extinct animals such as Princess
Sirindthorn birds found at Boraped Swamp in the North of Boraped swamp, princess
crab or pupaeng at Lumpun Doon in the northeastern of the wetland as well as being
the rest area for animals to search for own foods such as waterfowl at Chiengsan
Basin, Kwan Payao, Nong Lengtsai, Nong Hang and Nong Luang in the northern
region, Wildlife Protected Areas at Nong Wang and Airport landing strip Reservoir in

the northeastern region.
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2.4 Aquatic Plants

2.4.1 Meaning and Importance

The word “aquatic plants”, “water plants” or “hydrophyte” means the plants
being over the water. Such plants may grow and float at the surface of water, or grow
under the water, or grow and fly over the water, or grow at the bank of river or canal,
or grow around the dampened area (Sripen, 1999). In addition, it also includes the
plants growing and staying in the water in a period of time, or those having the seeds
in the water, or those growing under the water and staying in a period of time (Reid,
1961). The aquatic plants can grow in two sources: limnephyte and halophyte. But
some plants may grow in the two sources. These plants are Cycas (Freshwater Fishery
Division, 1995 and Sripen, 1999)

According to the principle of classification on plant kingdom, it can be divided
into four groups: algae, biophyte, fern and seed plants. In general, it can be classified
into four group in line with the ecological characteristics (Fessett, 1957 and Udomsri,
2002) in the followings:

1) Submerged plants grow under the water. These plants may have roots fixed
with the ground under the water. Some plants have their roots and bodies grown in the
ground under the water, or have some bodies and leaves grow under the water level.
Other plants may grow at the surface or over the water. When the flower becomes the
offset, some plants have their fruits grown over the water. Such offset grows at the
surface or under the water. In this way, the plants living under the water provide
oxygen directly to the water source. In the meantime, the plants take up carbondioxide
which comes from the activities of aquatic animals. As a result, the water source is in

a balanced way. This kind of plant is Hydrilla verticillata (L.F.) Royle, as an example.

2) Emerged plants grow under and over the water. These plants have their roots,
or both roots and bodies, at the ground under the water while their leaves and flowers

grow over the water. In some plants, there is a white delicate tissue existing at the
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ground of the body, of which its name is “aerenchymatous tissue”. This tissue
functions to collect air for respiration. It was also found that some plants like a kind of

Nymphaea lotus L. have their leaves, both under and above the water.

3) Floating plants grow at the water level. Their roots float in the water while
their bodies, leaves and flowers are at the level of water or over the water. In case of
shallowing water, some plants have their roots to fix with the ground in underground
water. The small plants float freely. As where the big plants may have some parts used
for being floated. Water hyacinth, as an example, has its part to function as buoyancy
leaf. The Morning Glory is another example to have its body with some spaces within.
This space would help contain air within the body and help support the tree to float in

the water.

4) Marginal plants usually grow at the shore and bank of river, canal, swamp,
pond and lake. The general characteristics have roots, or both roots and bodies, to
grow under the ground. Some parts of bodies, leaves and flowers grow over the water.
This kind of plant has the same nature as the emerged plant. Some plants like

Actinoscirpusgrossus may mix between the emerged plants and the marginal plants.

The aquatic plants are essential to the ecosystem of the water source. It is because
these plants perform as the food source and the shelter of the living things in the water
source. Some plants are also the herbal medicine and raw materials in the industrial
sector. Moreover, the aquatic plants are characterized in absorbing nutrition solvent
and heavy metal in the wastewater. This characteristic would help clean the water

source and improve the quality of water.

2.4.2 Factors influencing the growth and distribution of aquatic plants

1) Light is an important factor in food processing of the plants. The plants like
marginal plants, emerged plants and floating plants receive light directly. But the
submerged plants receive light differently from the normal condition. The plants

living in the different level of depth would receive the different volume of light. In
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case of the water source having thick peruvill, few light can pass through the water.
As a result, the aquatic plants living under the water receive few light and thereby
cannot grow and are decayed (Sripen, 1999). In part of the volume of light passing
through the water, some changes can be seen through the reduction of light density,
the irregularity of light wave passing through the water, and the occurrence of floating
substance, dissolvent substance, changing color of water, and deviating angle of light.

2) Season is the period of time in a year with regular climate and duration. The
season arises from the irregularity of the world in receiving the energy from the sun. It
has resulted that each season has the difference of temperature, rainy volume and
humidity. The season is regarded as a key factor in controlling the distribution of the
plant society. The raining and summer seasons have the different occurrence in the
plants. In the winter season, some plants delay to grow and have to adjust themselves
to deal with the coldness. The season also has an influence upon the phenology of the
plants like blooming, bear fruit, ripen fruit and fall (Kutin, 1998). The plants growing
in some water source are usually proper for some temperature of growth. However,
each of aquatic plants would grow properly at the different temperature. Most plants
would grow very well in the raining season and delay to grow in the winter season
(Sripen, 1999).

3) Gases exist in the water source in clued carbon dioxide and oxygen. In
particular, carbon dioxide is essential to the photosynthesis process of the plant.
Carbon dioxide is less efficient in dissolving water than oxygen. The source of carbon
dioxide in the water is the rain which brings carbon dioxide (about 0.55-0.60 mg/l.)
from the atmosphere. In addition, the respiration of plant, animal and bacteria of the
decayed things gives rise to carbon dioxide as well. This includes carbohydrate which
is accumulated to be the sediment at the bottom of the water. Yet oxygen is also
important for the living things in the water source, including the plants. Oxygen can
be dissolved in the water in the maximum of 14 mg/l. When the temperature is 0 °C,
there is no oxygen in the water. But when the temperature is 100 "C, oxygen that is
resulted from the flowing of water or the movement of wave can be better dissolved
(Udomsri, 2002).
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4) Water quality

4.1 Physical characteristic

4.1.1 Transparency is measured from the distance of the depth of water which
can see the objects. The method to measure is to use the secchi disc into the water
until the level that cannot see the object. In case the water source has the transparency
rate for 30-60 cm, it shows that the water source has too much thickness or too many
planktons. This cause may generate the insufficiency of oxygen. When the rate is

higher than 60 cm, it shows that such water source is not abundant (Roogkhumtu, 2001).

4.1.2 Electrical conductivity measures the ability of water in allowing the

electricity to pass through. This characteristic depends on the density of ion in the
water and temperature that measures the substances transforming ion to the water.
This substance includes inorganic substance compound (such as inorganic acid, salt
and alkaline), organic substance compound and water in the natural water source. In
general, the electrical conductivity is between 150 and 300 pmhos/cm (Tontulret,
1991).

4.2 chemical characteristic

4.2.1 pH in the natural water is generally between 5 and 9. the change in pH
depends on topography and environmental criteria associated with the living things in
the water. In this way, pH is between 6.5 and 9.0 (Roogkhumtu, 2001).

4.2.2 Alkaline is the ability or qualification of water to transform acid into
neutral. The alkaline of water consists of Carbonate, Bicarbonate and Hydroxide. The
water proper for consumption is between 30 and 500 mg/l. The alkaline has an
influence upon other characteristics like pH, acidity, hardness, etc. (Roogkhumtu,
2001).

4.2.3 Dissolved oxygen (DO) is important for the living things that stay on the

ground and in the water. The living things in the water would receive oxygen from the

photosynthesis of the plants through releasing independent oxygen to be dissolved in
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the water and distributing oxygen from the atmosphere to the water. Oxygen can
dissolve very few in the water and cannot make chemical reaction with water. The
dissolution of oxygen depends on pressure, temperature and solid. The volume of DO
in nature and wastewater depend on chemical and physical characteristics and bio-

chemical process in the living things (Tontulret, 1997).

4.2.4 Total Nitrogen (TKN) is the total of ammonia nitrogen and nitrogen
organic substance. TKN can be done through transforming nitrogen organic substance

into ammonia and then measuring the total ammonia (Tontulret, 1997).

4.2.5 Phosphate can be found in two ways as follows:
1) Inorganic Phosphate is mostly found in common water source that

come from the wastewater and other activities. These phosphates include:

- Orthophosphate are mainly composed of Trisodium Phosphate, Disodium
Phosphate, Monosodium Phosphate, Diammonium Phosphate. This kind of phosphate
can dissolve very well and is beneficial to the plant plankton. Orthophosphate, or the

so-called “Soluble Reactive Phosphates™ is important for fisheries.

- Polyphosphate includes Sodium Hexanete Phosphate, Sodium Tripolyphosphate
and Tetrasodium Phoaphate. This phosphate is mainly found in the wastewater from
the residence because it is the composition of detergent. But such phosphate is
characterized as Dehydrated Phosphate. For this reason, it is hydrolyzed to be
Orthophosphates. This can be more activated when the temperature is increased and

pH is reduced.

2) Organic Phosphates are phosphorous compound arising from
biological process. This phosphate co-exists with other organic substance like Nucleic
Acid, Phospholipids, Sugar Phosphate and Humus Phosphate or Phosphate found in
the natural water source. It is important for fishery because it is necessary for the
living of plants and animals. In particular, low-specie plant relies on this phosphate in

the photosynthesis. Such phosphate is found in the natural water in the form of the
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dissolved substance or humus. Usually the phosphorous is collected in soil, rock,
mineral or others and released in the form of the dissolved thing after cleaning the
humus. Then the plants and animals would use it for growth and creation of
Protoplasm. Phosphorous is nutrition substance requisite for the plants. The plant
plankton, in particular, can grow very well. Accordingly, this phosphate would help
make the water source be futiled. But when there is too much phosphate, it may cause
the deterioration of the water source (Tontulret, 1997).

5) Sediment

5.1 Soil texture is the basic characteristic which determines other physical
characteristics. The soil texture is mixed among the three particles like sand, silt and
clay. The variation of the proportion of particles can produce 12 types of soil texture.
This can be categorized into three groups: tough soil (like loamy sand), moderate soil
(like loam) and delicate soil (like silty clay). The tough soil is not combined in group
or black. So it cannot absorb water and receives low nutrition. The delicate soil can
absorb water very well and receives high nutrition, but releases out few water. Hence

this soil is brightly abundant (Lecturers of Geology: Kasetsart University, 1998).

5.2 Organic matter is the main composition of the soil and has influenced

greatly to the chemical, physical and biological characteristics which have affected
the abundant level of the soil. In general, the organic matter can absorb cath ion from
30 to 90 percent of total soil. The organic matter can resist the change of pH very well

(Lecturers of Geology: Kasetsart University, 1998).

5.3 pH (or soil reaction) means the stage of acid or alkaline condition in the
soil. pH is a great importance for the growth of plants. Normally, the soil has pH
between 5.5 and 5.8. The amount of Phosphate in soil required for the plants depends
on pH in soil. In general, pH 6-7 is the most appropriate level for the plants to use.

(Lecturers of Geology: Kasetsart University, 1998).
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5.4 Nutrition has an influence upon the growth of plants. The plant can grow
very well and give high productivity when receiving proper factors. The status of soil
in serving for the nutrition is required in the form of soil abundance. So the fertiled
soil is to provide enough balanced nutrition to the plants. The main nutrition required
for the plants in numbers and being not sufficient from the soil includes Nitrogen,
Phosphorous, Potassium.

Nitrogen (N) is the composition of amino acid, protein, cholorphyl,
nucleic acid and enzyme in plants. Nitrogen would help promote the growth of
treetop, leaves and branches. Nitrogen can transform itself all the time. In average, the
soil has Nitrogen for 0.14 percent.

Phosphorous (P) helps synthesize protein and organic matter in plants.

It is the composition of the substance which transfers energy in photosynthesis and
respiratory process, in particular. Normally, phosphorous in soil is very low, just only
0.06 percent, when compared to Nitrogen and potassium.

5.5 Potassium (K) helps synthesize sugar, flour and protein and promotes the
movement of sugar from leaves to fruits. It also helps hasten the growth of fruits,
promote the strength of plants, resist some diseases. In average, Potassium in soil has

0.83 percent. (Lecturers of Geology: Kasetsart University, 1998).

5.6 Electrical conductivity (EC) is measured by comparing the soil salty. It is

because the level of soil salty has positive relationship with the volume of organic
matter and clay particle. These two factors can absorb water very well. Hence, they
have a lot of negative ions. In the meantime, the clay particle which has a lot of
surface areas can absorb positive ions. For this reason, the areas filled with many

organic matters and clays would have high electrical conductivity.
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6) Movement of water

In case of the water sources like pond, canal or lake, the movement of water
comes from the wind current which has a lot of effects toward the distribution of
floating plants. The movement of water in river arises from the currents which affect
some plants existing in the water. In this way, it is necessary for the plants to fix their
roots with the ground and be flexible to the currents. In this sense, these plants can
absorb minerals and gases in the currents. But other plants like to grow the standstill

water they can receive light a lot (Worayot, 1991).

2.4.3 Distribution of aquatic plants

The aquatic plants can be widely dispersed into many places. Some plants are
found everywhere while other plants are dispersed in some areas. This is because the
environment can control the growth and the distribution of some plants. The following

factors affecting the distribution of aquatic plants are:

1) Wind helps disperse the aquatic plants to many places. In this way, the
wind will bring their spores and seeds which have light weight to different places. So

these plants can be dispersed very quickly.

2) Water can bring spores and seeds of aquatic plants, through the
currents. This has resulted in dispersing the aquatic plants into many places. Besides

the water is also a main factor for cultivating the seeds.

3) Animals are the carrier to bring the seeds and spores of the aquatic
plants to many places, both directly and indirectly. For example, the seeds may attach
to the body of the animal to different places, or the animal cannot digest the seeds and

brings them to grow in various places.

4) Human can bring the aquatic plants to the distant areas. For example,

Water hyacinth from Indonesia can be imported to Thailand.
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2.5 General Characteristics of Nongchaiwan wetland

2.5.1 Characteristics of Nongchaiwan wetland

Nongchaiwan wetland is a large natural reservoir located at Ban Don Daeng
Moo3, Ta Bor Songkram Sub-District, Srisongkram District, Nakhon Panom
Province. It is one of the communities in Sri Songkram watershed. Nongchaiwan has
maintained almost complete system with unique feature in the native plants, namely
Chaiwan and Monkey Pot. For animals, many marines and reptiles are found. It is also
the place to breed and expand plants and animal species in such community (Faculty
of Environment and Resources, Mahasarakram University, 2005).

2.5.2 Climate

Nonchaiwan wetland has tropical monsoon weather which received influence
from the southwest monsoon from March to October and the northeast monsoon from
November to February. Summer starts from March to April and rainfall from the end
of April to the end of October, with average rainfall of 1,300-2,200 mm annually.
Average temperature is at 25.9 °C and the lowest temperature about 10-12 °C from
December to January. April has the hottest temperature as high as 40 °C (Biodiversity
in Sri Songkram Lower Wetland, 2007).

2.5.3 Topography

Ban Don Daeng Village is located in the east of Srisongkram district, Nakhon
Panom province along the edge of Highway No. 2177 further from Sri Songkhram
district about 11 km and Srisongkram River for 5 kilometers. The village is located on
the higher ground higher than the nearby villages with a Primary School and a
Temple, including Suntech Group Public Company Limited, a processed factory for
agricultural product locating at the end of the village. Ban Don Daeng Village is
situated 150 m above the sea level, moderately locate higher than Srisongkram River
estimated 10 m and inclined towards the north, east and south of the village. For the
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east side, it is the high plain and forest, so called “Don Lae Sae”. Villager used this
area for raising animals and cemetery. Ban Don Daeng Village which has total area
estimated 7,300 rais divided into 120 rais of living quarters and 3,100 rais for making

living and 4, 080 rais of public lands.

2.5.4 Environment at Nongchaiwan

2.5.4.1 Physical Environment at Nongchaiwan

Soil: Properties: Soils at Ban Din Daeng Village contains soil No. 35 mixed with
sandy soils, having low fertility and potential for growing field crops, fruit trees and
perennial trees, including developing into meadows for raising cattle rather than
growing rice which required flood (Manual for primary soil management, Sri

Songkram District, Nakorn Panom Province, 1997).

Water: Nongchaiwan has about 640 rais with water depth in average for 1.25 m
and average water for 1,400,000 cubic m. Water quality at Nongchaiwan is considered

good quality, judging from leave of white mod and fly dragon.

2.5.4.2 Biodiversity Environmental Resources at Nongchaiwan

Flora and Fauna: Varieties of water plants are commonly found in the wetland
areas of Thailand such as different types of algae and water lily and lotus and other
water plants. Exotic plants at Nongchaiwan are Chaiwan trees or Kratum. Besides
Chaiwan trees, there are many plants growing in the swamp such as Monkey Pot, etc.

(Faculty of Environmental and Resources, Mahasarakram University, 2006).

Marine Life: Findings indicated that there are many types of fishes in
Nonchaiwan wetland and in the Forests of lower songkram wetland such as Mystus
spp, Greater black shark, Gunther’s walking catfish, Tiger fish, Yellow mustus,
Climbing gouramics, Snakehead fishetc. (Office of Natural Resources and
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Environmental Policy and Planning, 2007). Besides fishes, many animals such as
birds, insects and shells are found in the area.

2.5.5 Community Benefits from Nongchaiwan wetland

1) Water and Water Use: Villagers at Ban Don Daeng received benefits from
Nongchaiwan wetland in the following ways:

- Agriculture

- Water Supplies

- Breeding and conserving Marine life

- Being food sources, especially fishes and marine plants
- Raising cattle (such as water buffaloes)

- Source of energy (such as firewood)

- Recreation areas

- Herbal source (such as honey)

- Source for raw materials for weaving mats

2) lrrigation System: Nongchaiwan wetland is water source for local people in the

surrounding areas to use in the agricultural area as follows:

- With estimated areas of 206 rais.

- About 9 families growing tomatoes

- About 4 families growing water melon within 38 rais and rented areas
surrounding Nongchaiwan wetland for growing watermelon about 75 rais to outsiders,

- Garden growing at the top and end of the field

3) Land Use: Ban Don Daeng has the total areas of 7,300 rais with 120 rais of

living quarters and 3,100 rais of making living and 4,080 rais of public lands.

Areas surrounding Nongchaiwan wetland contains Korat Soil set mixed with

sandy soil. People used them in agriculture such as season and off-season paddy



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Sustainable Environment Planning)/ 31

fields, growing tomatoes and watermelon and raising animals (Faculty of

Environmental and Resources, Mahasarakram University, 2006).

2.5.6 Value towards Nongchaiwan Wetland Life Quality

1) Population: Ban Dondaeng has 198 households, with 267 families and 882
villagers. There are 446 males and 436 females (Faculty of Environmental and

Resources, Mahasarakram University, 2006).

2) Economy-Social from essential data for primary village level in 2006, findings
indicated that Ban Don Daeng earned income less than 20,000 baht annually per
household, lower than standard measures only for 3 households with the average
income of 32,578.26 baht per year. Local people occupied the following major and

minor occupations as follows:

Seasonal Paddy Field: Growing rice is the main occupation of Ban Dindaeng
villagers. However, because of geographical conditions, the area has been encountered
flooding problems frequently. Many villagers are still growing rice because it is the
main staple and being “cultural lifestyle” descended from ancestors. However,
villagers had adapted the traditional way of growing rice which was costly into sowing
rice or “Na Saeng” instead because of less steps and costs. Growing rice during the

flood season is normal and adaptble for survival.

Off-season Paddy Field: It is growing rice during dry season (November-April)
by using water from Nongchaiwan wetland and harvested rice can be marketed
immediately. Presently, some villagers had abandoned off-season Paddy Field because
it is unable to bear high cost in fertilizer, seedlings and labor. However, a group of

farmers are still maintained off-season Paddy Field.

Growing tomatoes: Ban Don Daeng has relied on factories in processing for
agricultural products. Suntech Group Public Company Limited, located near the
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village and the factory, encouraged farmers to grow tomatoes as raw material for the

factory. Growing tomatoes takes 4 months from November to February.

Raising Cattle: Since Ban Don Daeng has suitable area for raising cattle in many
highlands and swamps so that some people can raise animals for savings and selling,
when necessary, especially cows and buffaloes in almost every households. Weaving
Mat/Pae: With many swamps in Ban Don Daeng and Actinoscirpusgrossus (L.F.)
Goegth& D.A. Simpson are growing all over the area. Ban Dondaeng Group of
Housewives had established the group for weaving mat with estimated 30 members.
Only Ban Don Daeng villagers are allowed to harvest Actinoscirpusgrossus (L.F.)
Goegth& D.A. Simpson while outsiders must pay fine 500 baht for unauthorized
picking.

Besides Ban Don Daeng villagers occupied many trades such as catching leeches

and worms for sale and being hired workers in other areas.

3) Public Health Ban Don Daeng village is located at 3 km from Ban Tabor
Health Station and 12 kilometers further away from Sri Songkram District Hospital.
Many local people are having respiratory sickness such as common cold and

inflammation of tonsil.

Ban Don Daeng has large village water works laid on the soil surface. The budget
for building such system was allocated by Water Resources Department in 2004.

Therefore, Ban Don Daeng village has a plenty of water for the annual consumption.

Ban Don Daeng has Ban Don Daeng School opened for Kindergarten 1 to Prathom
Suksa, 6 with the total of 122 students.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Sustainable Environment Planning)/ 33

2.6 Rapid Rural Appraisal (RRA)

Rapid Rural Appraisal consists of a series of techniques for "quick and dirty"
research that are claimed to generate results of less apparent precision, but greater
evident value than classic quantitative survey techniques. The method does not need to
be exclusively rural nor rapid, but it is economical of the researcher's time. It is
essentially extractive as a process: the agenda is still that of the outside researcher.

RRA (and analogs) emerged in the 1970s as a more efficient and cost-effective
way of learning by outsiders, particularly about agricultural systems, than was
possible by large-scale social surveys or brief rural visits by urban professionals. It
drew on many of the insights of field social anthropology of the 1930s-1950s,
emphasized the importance and relevance of situational local knowledge, and the
importance of getting the big things broadly right rather than achieving spurious
statistical accuracy. It developed a style of listening research, and a creative
combination of iterative methods and verification, including "triangulation” of data
from different sources - using two different methods to view the same information. It

was usually conducted by a multi-disciplinary team, and its chief techniques included:

- Review of secondary sources, including aerial photos, even brief aerial
observation

- Direct observation, foot transects, familiarization, participation in
activities

- Interviews with key informants, group interviews, workshops

- Mapping, diagramming

- Biographies, local histories, case studies

- Ranking and scoring

- Timelines

- Short simple questionnaires, towards end of process

- Rapid report writing in the field
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Rapid rural appraisal is a set of techniques that can be applied as a preliminary
stage when embarking on surveys of farmers. The technique essentially involves an
informal, rapid, exploratory study of a specified geographical area designed to
establish an ‘'understanding’ of local agricultural conditions, problems and
characteristics. They can provide basic information on the feasibility of beginning a
survey project in an area, particularly when one is intending to survey an area about

which little is known.

The rapid rural appraisal technique is straight - forward to administer but can be
physically demanding. It cannot be accomplished simply by driving along a main road
looking at fields (although such a method may be a way to begin). The successful
appraisal may require tracking over fields in high temperatures and/or over difficult
terrain. Researchers must prepare to collect information in the fields, market places, or

wherever farmers' daily routines take them.

The rapid rural appraisal requires mental and methodological flexibility. It does
not proceed like the ‘formal questionnaire survey' where predetermined hypotheses are
tested. Instead, important questions, issues and the direction of the study emerge as
information is collected. This is not to say that the informal survey lacks logic, but that
one must be able to accommodate new information and adjust research plans

accordingly.

2.7 PEST Analysis

PEST analysis is defined as the analysis of political, economic, social and
technology aspects to be used in the analysis of management of technology in the
Macro level in 4 areas:

1. P — Political analysis relates to the effects from politics and administration,
including laws and other policies.
2. E — Economics analysis relates to the effects from economic conditions and

economic factors.
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3. S — Social analysis relates to the effects from society, culture and living
conditions.
4. T — Technology analysis relates to the effects from technology or other

innovation.

To such up, PEST Analysis is the analysis of environment outside the
organization which may effect the survival and sustainable growth of the organization
by putting the emphasis on political, economic, social and technology factors
(www.qa.ku.ac.th/Niyarm.php/4/9/2008).

2.8 Relevant researches

In 1992, Maitree Daungsawad and his colleagues had studied on the type,
volume, and distribution of aquatic wood specie in Nong Harn from January to
November 1987. The result of the study found that the volume and distribution of
aquatic wood specie in Nong Harn would change during rainy and summer seasons. In
rainy season, the water is very deep and has very high thickness. It is because the
sediment is cleansed to the water source. This has resulted in the plants receiving few
light. At the same time, the growth rate is reduced and the volume and distribution is
low. On the contrary, the summer season has the level of water which is not deep
enough but is filled with transparency. In this way, the plants can receive more light

and the growth rate is high. The volume and distribution are also high.

In 1997, Sahataya conducted the study on local wisdom in conserving and
rehabilitation the forests with particular focus on “Love Sri Toi Forest Group” at
Tambon Sri Toi, Mai Jai District, Phayao Province. It was found that the local wisdom
in the conservation and rehabilitation of forests has been developed from the joint
protest on forest concession. This has entailed many activities related to the
conservation and rehabilitation of forests. These activities came from learning,

experiences and application of Buddhism tradition.
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In 1998, Manas studied on the use and management of community forestry
resources. In the area of Huay Yod, Nan Province. It was found that the natural
resources have been independently used under the framework of tradition, culture,
belief which are in line with the nature, awareness of the value of forest and necessity
in forest resource management. However, the development guidelines proposed by the
government have changed the ways of life in the community. The local people turn to
focus more on consumption and dependence basis. This has generated the debt, but is
in need to rely on the forest in terms of food source, agriculture, wild things, water

source etc.

In 1998, Monruedee Apikomolkorn conducted the study on local wisdom and
biodiversity focusing on particular area of Tambon Mae Mok, Thern District,
Lampang Province. The study found that the conservation of biodiversity on forest
resources can be made when the villagers take part in managing resources along with
the local wisdom and ways of life. This would entail the sustainable management of

biodiversity on forest resources.

In 2002, Anong Hampanont and her team studied on local wisdom and the use
and conservation of plants for development in Koh Kred community. The team found
that the plants existing on Koh Kred can be used, through local wisdom, in four ways.
These included food from root, body, leaf, flower and fruit; used things; herbal plant
for cure and plants for rituals or traditions like Songkran’s Day important days for
Buddluism Region.

In 2003, Assistant Professor Yukon Lamaijin conducted the study on the variety
of herbal plants and the sustainable use of local wisdom in Ubon Ratchathani
Province. It was found that the herbal plants (350 types and 38 species) can be used
for medicine (200 types). She also categorized the medicine and reduced the

duplication until it remained to be 21 formulae for 12 types, 18 species and 20 kinds.

In 2004, Rachan Pattanasak studied on Socio-economic and Biophysical Factors

affecting the local use of natural resources at the area of Pupan Nation Park, Sakon
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Nakhon Province. It was found that the Biophysical factor did non have an influence
upon the local use of natural resources. The factors used for the study included

abundant factor and average slope factor.

In 2006, Charan Rachanui conducted the study on the Biological Survey on
Monkey pot for Conservation. It was found that a lot of lafe was found in the middle
of pot. Tubes of water and food are the circle and are found in the bottom of pot. The
nature of leaf has four sides (cross-section picture) and has red materials (carotenoid)
to disperse around the leaf. This nature is mainly found at the mouth of pot. The
special leaf is an incomplete flower. When the male flower is old , it is divided into
four side. The female pot has red color. The nature of pot has different structure in two
ways. The female pot has its leaf at the stem and turns to the leaf sheet. But the male
pot has its leaf at the branch and has something to size other trees. It will turn the
mouth of pot out of the leaf sheet. It also has the bigger and longer size. In part of the
distribution and relationship of type and volume and the distribution and physical and
biological factors, it was found that the distribution is dense in the area of loam and
delicate sand, flooded water, wetness, density of light from low to moderate and pH
(4-5). The area mostly found in distributing the type of species is the low-lying area.
This excludes the area of seashore forest. As for the use if local wisdom, the part of
the pot is beneficial for steaming sticky rice, medical treatment, and other diseases.
The part of body is used to be rope with having toughness and durability and
decorated things. As the consequences of the increase in population growth, there are
many changes in an environmental aspect such as building houses, improving areas
for agriculture, developing public utilities system, collecting species for decoration.
These have resulted in reducing the distribution of species in some areas. In particular,

only some species found in Pru Tor Daeng Forest are found there.

In 2006, Supachate Decharaj studied the use of aquatic plants in Nong Jok
District. It was found that the aquatic plants can be used in various ways. These plants

included vegetable, herbal plants, flowers, decorated plants and other.
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In 2007, Sanan Kun-ngern conducted the study on the rehabilitation and the use
of local plants in Baan Nor Lae. It was found that the local people has their ways of
life in consuring and utilizing local plants, through collecting for food herb for
treatment.

In 1999, Owen T.P. and his team studied the routes of transporting nutrition in
the plants.

In 2001, Fukusaki and Kobayashi conducted the study on plasma. The result was

PM H+ - AT Pase to be associated with acidification and Nepenthes.

In 2002, Fukusaki and their teams studied Aspartic proteinases. This is in the
from of NaAP2 and NaAP4 which is contained in digestive part of Nepenthes.

In 2005, Bohn, Holger and Federle, Waiter studied on the mechanism to capture
insects. This mechanism is requisite for Nepenthes species.

In 2006, Gorb EV and Gorb SN conducted the study on Physic-Chemical
Characteristic and relationship with nepenthes. It was found that this plant has the
particular characteristic in capturing the insects. The main factors are wax and other

parts which support to the capturing of insects.
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CHAPTER Il
METHODOLOGY

3.1 Research Design

This study is a survey research which contains 1) the survey of Nongchaiwan
wetland’s biogeography and Nepenthes; and 2) the survey of the utilization and
conservative approach for Nepenthes. The survey results will be considered to
identify the relationship of biogeography characterization that was affected Nepenthes

and local wisdom in terms of conservation and utilization.

3.2. Study Equipment

3.2.1. Survey equipments for biogeography and Nepenthes in Nongchaiwan
wetland are listed below:

3.2.1.1 Topographic map scale 1:50,000 series L7018 section 5844 11

3.2.1.2 Global Positioning System/ (GPS)

3.2.1.3 Compass

3.2.1.4 Instruments for water quality sampling

3.2.1.5 Instruments for soil sampling (such as augur, mattock, and
shovel)

3.2.1.6 Instruments for flora and fauna survey (such as quadrant grid
size 1x1 m.)

3.2.1.7 Sampling bag, pen, and masking tape

3.2.1.8 Digital camera

3.2.2 Laboratory equipments and chemicals for water and soil analysis
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3.2.3 Survey equipments for Nepenthes utilization and conservative approach
3.2.3.1 Chart paper
3.2.3.2 Stylus
3.2.3.3 Masking tape
3.2.3.4 Voice recorder
3.2.3.5 Digital camera

3.2.3.6 Questionnaire

3.3 Methodology
The study process is described as follows:

Step 1 Study of preliminary data and field survey planning

1) Study general information of Nongchaiwan wetland in associated with study
area

2) Specify water and soil sampling locations and study information of flora
and fauna survey by using topographic map

3) Determine specific questions for utilization and local wisdom for
conservation of Nepenthes

4) Plan for Nongchaiwan wetland survey and water and soil sampling

Step 2 Field reconnaissances

1) Collect water and soil sampling from 13 locations (as planned) to cover
Nongchaiwan wetland area, with and without Nepenthes. Some parameters of water
and soil samples were detected in situ. The sampling was conducted both wet and dry
seasons

2) Count the number of Nepenthes by using quadrant grid size 1x1 m,
including flora and fauna survey in neighboring area of Nepenthes at Nongchaiwan

wetland



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Sustainable Environment Planning)/ 41

Step 3 Laboratory analyses

1) Soil properties analysis

- Soil reaction (pH) was detected by using pH Meter with the
proportion of soil per water and soil per 1 N KCI solution of 1:1 (National Soil Survey
Center, 1996).

- Organic matter was analyzed by Walkley-Black Tiyration method
(Walkley and Black, 1934).

- Total Nitrogen was analyzed by Kjeldahl method (Jackson, 1965).

- Available Phosphorus was analyzed by Bray Il method (Bray and
Kuntz, 1945) and detected their quantity by using Atomic Absorption
Spectrophotometer.

- Available Potassium was analyzed by extraction with 1IN Ammonia
Acetate neutral solution (Pratt, 1965) and detected their quantity by using Atomic
Absorption Spectrophotometer.

2) Water quality analysis
- Total Nitrogen was analyzed by Kjeldahl method.
- Ammonia Nitrogen was analyzed by Nesslerization method.
- Nitrate Nitrogen was analyzed by Brucine method.

- Total Phosphorus was analyzed by ascorbic acid method.

Step 4 Study of utilization and conservative approach for Nepenthes.

1) The Rapid Rural Appraisal (RRA) method was applied to this study. All
stakeholders were invited to attend the focus group meeting for utilization, troubles,
and management approach of Nongchaiwan wetland. The framework of engagement

are provided below:
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1. Interview through of questionnaire
Objectives 1) To acquire the faithfully data of community.

2) To understand the participation of Nepenthes in utilization and conservation.

Session 0.5 hour
Equipments 1) Questionnaire 2) Pen
Steps:

1) The researcher and assistant were introduced to the participants to inform
them objectives of the research and questionnaire so that all of them had the same
understanding.

2) The researcher and teamwork were divided into 5 groups to assist most elder
participants in explaining and filling questionnaires.

3) Beginning with part 1 to survey individual data through conversations and
fill in data.

4) Part2, 3, 4 were asked and explained with simple language so that
participants could express their opinion in the questionnaires.

5) Collecting questionnaires.

2) The framework of focus group meeting on public participation of

Nepenthes in utilization and conservation are described as follows:
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2 Brainstorm process for community usage and conservation
Objectives 1) To perceive opinions of participants regarding the actual usage and
conservation
2) To allow participants to express and sharing their opinions
Duration 1 hour
Tools 1) Chat Paper 2) Pen
Steps

1) Informing participants the objectives of this brainstorm.

2) Starting topic from the benefits from utilization and in what areas and then
allowing questions and answers and sharing ideas on benefits from the use of
Nongchaiwan, including problems and problems-solving.

3) Benefits from the community use of Monkey Pot with the participants to
share ideas and answers guestions and solving problems.

4) Next the discussions on the topic of community preference whether or not
they would like to conserve the Monkey Pot and why, including methods and
guidelines for conservation.

5) Making conclusions on brainstorm for the participants and thanks them for

their cooperation and sharing ideas in this research study.

Step 5 Analyze relationship between the first and second purposes.

Results of analysis in step 3 was compared to the standard criteria of surface
water and soil properties, including the research on aquatic plant. The questionnaire
results are analyzed by using Matrix to consider the relationship of Nepenthes and
community. The evaluation of the Nepenthes values is made in terms of public

conservation, utilization, and management through using of PEST Analysis Tool.
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CHAPTER IV
RESULT AND DISCUSSION

4.1 Biogeography of Nongchaiwan wetland

4.1.1 Physical Characteristics

1. Location

Nongchaiwan wetland is located at Ban Don Daeng, Ta Bor Songkram sub-
district, Nakhon Phanom Pravince in the northwest of Sri Sonkkram Diistrict. It
distances from Sri Songkram District for about 11 km. along Sri Songkram and Arkat
Amnuay Roads and from Nakhon Phanom Province for about 95 km. (Faculty of
Environmental and Resources, Mahasarakram University, 2006).Nongchaiwan
wetland is siteadted at longitude of 104° 10 and latitude of 17° 38" and 17° 40'N. Its
area covers about 3 square kilometers. From the South, it is the location of Ban Don
Daeng community. It is also at the East of Songkram River. Nongchaiwan wetland
and the surrounding areas are the flood plain which has occurred from the soil terrace
at the bank of songkram river. Nongchaiwan wetland itself arises from the change of
direction in Songkram River from the northwest to the east. In tern of geology, the soil
existing in Nongchaiwan wetland comes from the recent alluvium. Its nature is sand,

silt and pebble (Department of Land Development, 1987).
2. Topography

Nongchaiwan wetland is the natural swamp as part of Songkram River in the part.
(Warangrat, 1997) The water from Songkram River enters into Nongchaiwan wetland
in the rainy season. At present, there are from amount of water flowing to
Nongchaiwan wetland. It is because the amount of water is reduced and the land use is

changed, resulting the water being absorbed for use before flowing to Nongchaiwan
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wetland (Faculty of Environmental and Resources, Mahasarakram University, 2006).
The north and the east of Nongchaiwan wetland are the low-lying land which is
flooded. In the meantime, the south and the west are the high land. The nature of
geology is filled with pebble, soil and sand in the present time (Department of Land
Development, 1987).

3. Weather

Summer season, begin since the middle of February to the middle of May of
every year. There is hot air, be stuffy, the temperature average 25-35°C and have
highest temperature is during 37-40°C.

Rainy season, begin since the middle of May to middle October of every year.
The some part of a province has It is rainy, especially district area at Mekong River
location will meet the inundation receive the damage every year regularly. The

rainfall average 2,279.7 ml/year, there is rain quantity is total, about 2,984.3 ml.

Winter season, begin since the middle of October to the middle of the February
of every year. Generally the air is will cold the temperature average 10-12°C, there

are 11.7 minimum degree Celsius temperatures.

4. Pedology Features

Soils found in the surrounding areas of Nongchaiwan wetland (Land

Development Department, 1987) contained the following features:

1) Khorat series: Kt is classified as Oxic Paleustults, fine-loamy, siliceous
originated from the old watershed sediment on Lan Tapak at middle level. This type of
soil set has moderate irrigation and ability for water seeping and also quick to
moderate flood on the surface. Normally, underground level is deeper than 1.5 m

during the dry season.
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The upper soil is estimated 30 cm thick with low organic volume and moderate
based saturation and low capacity to exchange positive charge. It is also contained low
volume of useful prosperous and potassium necessary for plant growth. As for lower
level soil from 30 cm down further, there is also the moderate based saturation and
low capacity to exchange positive charge. In conclusion, this soil set has natural
nutrients quantity and physical quality rather well because of moderate water drainage
as well, not much water retaining in the soils. Most soils used for growing field crops

and some parts are left as natural forest.

2) Renu series: Rn is classified as Aeric Plinthic Paleaquults, fine-loamy
mixed which originated from sediment of low level watershed and the lower part of
middle level. This is the deep soil with poor irrigation. Soil allows water to penetrate
fairly with flooding on soil surface slowly to moderately. Normally, underground
water level remains deeper than 1.5 m during the dry season. Upper level soil is about
30 cm thick with low organic volume and high base saturation and low capacity to
exchange positive charge. It is also contained low volume of useful prosperous and
potassium necessary for plant growth. As for lower level soil from 30 cm down
further, there is also the moderate based saturation and low capacity to exchange
positive charge. In conclusion, this soil set has natural nutrients quantity and physical
quality rather low because of high water retaining in the soil and flood during the

rainy season. Soil in this set is mainly used for growing rice.

3) Total unit of Renu series contained the mixture of Renu, flood and
Nakhon Phanom, flooded soil: Rn-f&Nn-f.

3.1) Renu, flooded phase: Rn-f is similar to the whole set of typical Renu
series, but only severe flooding during the rainy season as high as 2 m and last as long
as 2-3 months yearly. Soil fertility is expected to be higher than Renu series.
Presently, this area has not been used for any useful purposes, only left as the meadow

and empty lot.
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3.2) Nakhon Phanom, flooded phase: Nn-f is classified as Aeric Plinthic
Paleaquults, clayey, mixed which resulted from sediment of old watershed at the edge
of the river and the lower part of the watershed. The area is flat with the slope of 1-
2%. This soil set is deep with poor drainage and low water seeping capability.
Flooding on the surface flows moderately. Normally, underground water remained

deeper than 1.50 m during the dry season.

Upper soil depth is not exceeded 18 centimeters with the mixture of sandy soil,
powder sandy soil, loose clay, sticky clay mixed with powder. Background color is
light brown mixed with yellow, brown and dark brown with brown spots and reddish
brown, yellowish brown. Soil has moderate to high acid properties with acid/alkaline
about 6.0-5.5. Lower part of upper soil is clay mixed with powder soil, having the
background color in brownish grey, light grey and white with spots in dark brown and
reddish brown and light brown mixed with grey about 5 to 50 percents capacity. Soil
has moderate to high acid properties with acid/alkaline about 5.5-4.5.
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4.1.2 Physic-Chemical Characteristic

1) Water Quality
Property measure of the water there are 6 checking indexes, to be Temperature,
Water depth, pH, Dissolved Oxygen, Nitrate and Total Phosphorous. Sampling points
13 points during the wet season, July 2007 and dry season, December 2007.

Temperature

The water existing in Nongchaiwan wetland has the average amount of
temperature is 29.13°C. In wet season, the water in Nongchaiwan wetland has the
amount of temperature for 26-31°C in average. At the sampling point No.9, the water
has the highest amount of 28.83°C. The area with the lowest amount of temperature
for 26.0°C is at the sampling point No.7. Whereas the water in Nongchaiwan wetland
in the dry season has the amount of temperature from 26.0-31.0°C in average. At the
sampling point No.8, it is the highest amount of temperature for 29.43°C. But at the
sampling point No.13, the amount of temperature is the lowest at 26.0°C. Temperature
in Nongchaiwan wetland is categorized into type I, in accordance with the

standardization of the quality in the surface water source.

Temperature in the fresh water remain more stable than the climate with minor
change. Marine animals are familiar with such conditions so they can endure minor
change of temperature. Temperature which is important for marine life in the water
source (Arunlertaree, 1998) has influenced upon different processes in the freshwater
source, whether being physical, biological and chemical aspects all effected
distribution of living organism, water density, mineral and gas dissolvent in the water
sources all create change in the temperature which still remained in the water source,
for example, cloudiness, volume of suspended elements, cluttered and depth of water
source, general surrounding of water source. Oxygen volume dissolved in the water
has reversal rate or opposite with water temperature. The temperature is getting higher
when the volume of oxygen decreased while the metabolism process that varied with

the temperature made marine animals required more oxygen. Changing temperature in
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the water is also effected marine plants in their growth as well as different distribution
(Gaseni, 1993). The details on the amount of temperature at other sampling points in

the wet season and dry season are appeared in the Table 4-1.

oc Temperature

O Wet season
M Dry season

1 2 3 4 5 6 7 8 9 10 11 12 13

Figure 4-2 shows the amount of Temperature in the wet and dry seasons at the

sampling points in the area of Nongchaiwan wetland

Water Depth

Nongchaiwan wetland has the amount of water depth from 1.33-1.42 m.
Accordingly, the average amount of water depth is 1.38 m. In the wet season, the
water in Nongchaiwan wetland has the amount of water depth for 1.39 m. in average.
At the sampling point No.13, the water has the depth most amount of 1.44 m. The area
with the shollow most amount of water depth for 1.33 m. is at the sampling point
No.11. Whereas the water in Nongchaiwan wetland in the dry season has the amount
of water depth for 1.37 in average. At the sampling point No.13, the water has the
depth most amount 1.41 m. But the sampling point No. 1 the amount of water depth is

the shollow most at 1.32 m.

Depth of water is physical features of water source effecting physical and
chemistry as well as the amount of light penetrated through the water body and water

temperature, water circulation and photo synthesis. In the shallow water source,



Acharaporn Sringam Result and Discussion/ 50

sunlight can penetrate through water body, thus making temperature warmer and favor

the growth of marine plants and plankton (Kotchasenee, 1993).

Water depth
cm

146
144
142
140
138
136
134+
132+
130 1
128 +
126

O wet season

m dry season

1 2 3 4 5 6 7 8 9 10 11 12 13
points

Figure 4-3 shows the amount of water depth in the wet and dry seasons at the

sampling points in the area of Nongchaiwan wetland

pH

The water existing in Nongchaiwan wetland has the average amount of pH from
5.4 to 6.45 or 5.82 in average. In wet season, the water in Nongchaiwan wetland has
the amount of pH 5.93 in average. At the sampling point No.13, the water has the
highest amount of 6.3. The area with the lowest amount of pH for 5.5 is at the
sampling point No.1. Whereas the water in Nongchaiwan wetland in the dry season
has the amount of pH for 5.71 in average. At the sampling point No.13, it is the
highest amount of pH for 6.1. But the water has the lowest amount of pH for 5.4 at the
sampling point No.11.

pH is water reaction. Measuring ph is finding Hydrogen Ion Concentration in the
water. If H is shown more, it indicated acid, if more OH, it indicated alkaline amount
in the water source. In general, the value should be from 5 to 9 and pH of water should

vary based on pH of soil. pH of water is necessary for plants and animals survival in
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that water source. Marine plants ability to absorb nutrients in the water depended on
the level of pH in the water. Extremely high or low pH level in the water is unfit or
marine animals to live there (Boonpukdee, 1993). pH value is being controlled by
volume of CO, (Worakuldumrongchai, 1997). Therefore, with photosynthesis, plants
can breathe more in the water, thus increasing CO, which change the balance of
Carbonate and higher pH in return. Most marine plants can grow at pH 6.5-7.4
(Freshwater Fishery Department, 1995). The details on the amount of pH at other

sampling points in the wet season and dry season are appeared in the Table 4-1.
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Figure 4-4 shows the amount of pH in the wet and dry seasons at the sampling points

in the area of Nongchaiwan wetland

Dissolved Oxygen

The water existing in Nongchaiwan wetland has the amount of dissolved oxygen
(DO) from 1.9 to 5.9 mg/l, or 3.9 mg/l in average. In wet season, the water in
Nongchaiwan wetland has the amount of DO for 4.1 mg/l in average. At the sampling
point No.10, the water has the highest amount of 5.9 mg/l. but the water has the lowest
amount of DO for 1.9 mg/l at the sampling point No.7. Where as the water in
Nongchaiwan wetland in the dry season has the amount of DO for 3.96 mg/l in
average. At the sampling point No.10, it is the highest amount of DO is the lowest at

2.5 mg/l. it is because the area filled with high organic matter has resulted in microbe
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existing in the soil to be more dependent on oxygen for digesting organic matters. As s
result, the amount of DO is less. Meanwhile, the area with less amount of organic
matters has an influence upon microbe existing in the soil to be less dependent on
oxygen for digesting organic matter. As a result, less amount of DO is used. Oxygen
volume caused by higher volume of organic matter which made microorganisms in the
soil required more oxygen to digest organic matter. Oxygen in the water would
decrease and made oxygen available less and used less. Oxygen is essential for marine
creatures and ecosystem. Main source of oxygen in the water came from the

atmosphere and photosynthesis in the water.

Oxygen volume in the water depended on the rate of marine plants’
photosynthesis, their breathing in the water, decayed organic substances in the water,
temperatures and other reactions, including speed of water flow (Arunlertaree, 1998).
Production rate for oxygen through photosynthesis is during 9.00-12.00 A.M. and the
interval of 0.25-2.55 mg/l/hr. The rate of oxygen depletion by marine plants and
microorganisms in the water is at 0.07-197.40 mg/l/hr. Oxygen volume has changed
within own cycle by having the lowest value in the morning and increasing during the
daytime because of photosynthesis of plants and other animals in the water Normally,
the concentration of DO in the water suitable for marine creatures’ existence is 5 mg/I.
If DO is less than 3 mg/, it can be harmful to marine life (Gotseni, 1993). Nongchaiwan
wetland has DO volume higher in the rainy season than the dry season because of
water temperature in the rainy season. After comparison with standard measures,
living creatures at Nongchaiwan wetland can still survive even with low DO during
the dry season because of increasing volume of plants and animals carcasses.
Therefore, the decay of various organic substances by microorganisms in the water
has increased higher, depleting more oxygen in the water. The details of the amount of

DO at other sampling points in the wet and dry seasons are shown in Table 4-1.
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Figure 4-5 shows the amount of DO in the wet and dry seasons at the sampling points

in the area of Nongchaiwan wetland

Nitrate

Nongchaiwan wetland has the amount of Nitrate mixed in the water from 0.39 to
1.31 mg/l. Accordingly, the average amount of Nitrate is 0.82 mg/l. In the wet season,
the amount of Nitrate in Nongchaiwan wetland is 0.473 mg/l. in average. At the
sampling point No.12, the water has the highest amount of nitrate for 0.908 mg/I. The
area with the lowest amount of nitrate (0.315 mg/1) is at the sampling point No.6. The
water existing in Nongchaiwan wetland in the dry season has the amount of nitrate for
1.17 mg/l in average. At the sampling point No.10, it has the highest amount of nitrate
for 2.13 mg/l . As for the area of the sampling point No.6, it has the lowest amount of
nitrate for 0.48 mg/I.

Nitrate is the food nutrients for plants to grow and speed up the growing rate of
leaves and stems (Freshwater Department, 1995). Normally, Nitrate presented in the
water is rather low. In natural water, one can find the amount of Nitrate not exceeding
10 mg/l and quite often less than 1 mg/l. Nitrate in the freshwater source is not at
suitable volume as well as not having standard measures (Siwayawirot, 1997).

Nongchaiwan wetland has low volume of Nitrate. During the rainy season, the amount
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of nitrate is lower than the dry season which may result in lower nitrate level than the
dry season, perhaps due to large amount of water are being used by marine plants and
algae in the growth and propagation and in turn causing the Nitrate volume to
decrease. The details on the amount of nitrate at other sampling point in the wet and

dry season are appeared in Table 4-1.

Nitrate
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Figure 4-6 shows the amount of nitrate in the wet and dry seasons at the sampling

points in the area of Nongchaiwan wetland

Phosphorous

Nongchaiwan wetland has the amount of phosphorous in the water from 0.21 to
1.41 mg/l. Accordingly, the average amount of phosphorous is 0.67 mg/l. In the wet
season, the amount of phosphorous in Nongchaiwan wetland is 0.62 mg/I. in average.
At the sampling point No.5, the water has the highest amount of phosphorous for
1.423 mg/l. The area with the lowest amount of phosphorous (0.314 mg/l) is at the
sampling point No.12. The water existing in Nongchaiwan wetland in the dry season
has the amount of phosphorous for 0.73 mg/l in average. At the sampling point No.2
and 13, it has the highest amount of phosphorous for 1.502 mg/1. As for the area of the
sampling point No.9, it has the lowest amount of phosphorous for 0.261 mg/l. The
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details on the amount of phosphorous at other sampling point in the wet and dry

seasons are appeared in Table 4-1.

Total P

O wet season

B dry season

1 2 3 4 5 6 7 8 9 10 11 12 13

points

Figure 4-7 shows the amount of phosphorous in the wet and dry seasons at the

sampling points in the area of Nongchaiwan wetland

The water quality in the area of Nongchaiwan wetland is categorized into Type
II, in accordance with the standardization of the quality in the surface water source.
Type II is regarded as good water source. This type is defined as the water source
receiving waste water from some activities which can be beneficial in many ways: 1)
consumption and drinking through pasteurized process and water quality improvement
process, 2) aquatic animal conservation, 3) fisheries, and 4) swimming and water
sport. Consequently, Nongchaiwan wetland is the proper for the living of the aquatic
plants and animals. Such area has the average of water temperature for 29.13°C, the
average of deep water level for 138 cm, the average of pH for 5.82, the average of DO
amount for 3.9 mg/l, the average of nitrate in water for 0.82 mg/l, and the average of

phosphorous for 0.67.
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2. Sediment

Property measure of the sediment there are 5 checking indexes, to be Organic
Matter, pH, Total Nitrogen, Available P. and Available K. Intrevets sampling points
13 points.

Organic Matter

The soil existing in Nongchaiwan wetland has organic matter in average for 2.75
percent, moderately high when compound to the standard level. At the sampling point
No. 8 the soil has the highest amount of 3.88 percent in average. The area with the
lowest amount of organic matter for 0.99 percent is at the sampling point No.10
because the area has low pH and DO, decreasing the decay rate organic matter by

microorganism in the sediment. In turn, organic volume is lower.

Organic matters in the soil are crucial for soil control or soil properties in
physical property and soil bio. Furthermore, organic matters are sources for plant
nutrients, directly from the decay to absorb positive iron for better ventilation needed
for changing pH and soil pH should change very little. If soil accumulated organic
matters in right amount (Primary Land, 1999). Sediment around Nongchaiwan
wetland should be moderately high in the organic matter. Most organic matters came
directly from the decay of plants and animals carcasses. Organic matters are the
indicators for soil fertility appropriate with the decay by microorganisms which should
increase food nutrients and they can retain those nutrients for further use. Therefore,
soil with high organic matters is usually fertile and suitable for plants’ growth
(Worakuldumrongchai, 1997). The details of the amount of organic matter at other

sampling point are shown in Table 4-2.
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Figure 4-8 shows the amount of organic matter at the sampling points in the area of

Nongchaiwan wetland

pH

Nongchaiwan wetland has the amount of pH in the soil is 4.6 in average. At the
sampling point No.10, the soil has the highest amount of pH for 5.5, this area has
organic matter minimum quantity make digesting activity the organic matter of the
a little microorganism more than other area. Because of, the process digests to the
organic matter in the soil cause wheel Nitrification and the Sulforication process.
These acid is when be born in the soil will make is acid and make the value pH with

tall go up. The area with the lowest amount of pH for 4 is at the sampling point No.1.

Soil pH is important because it can influence upon soil chemistry and bio
processes (Kershaw, 1964) and directly affected plants’ growth. Each type of plant
can grow normally in the width of different soil pH . Most plants can grow well at soil
pH about 6.0-7.0 (Soil Department Kasetsart University, 1997). Furthermore, soil
pH has indirect effect which is related to the benefit of soil nutrients and activities of
soil microorganisms. The details on the amount of pH at other sampling point are

appeared in Table 4-1
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Figure 4-9 shows the amount of pH at the sampling points in the area of Nongchaiwan

wetland

Nutrient quantity (N, P, K)

Total Nitrogen
Nongchaiwan wetland has the amount of total nitrogen in the soil 0.313 percent
in average medium level when compound to the standard level. At the sampling point
No. 8, the soil has the highest amount of total nitrogen for 1.117 percent. The area
with the lowest amount of total nitrogen 0.0532 percent is at the sampling point No.2,

11 and 12.

Soil has low volume of organic matter because of nitrogen volume associated
with the volume of organic matters. Nitrogen is important food nutrients quite
essential to plants growth (Worakuldumrongchai, 1997) by being the component of
protein in the plants, chlorophyll, Nucleic Acid and other plants’ substances, including
being the necessary component in various enzyme that should up speed and control
plants’ reaction to function normally. Nitrogen in the soil would change its form
constantly. In the organic matter, there should be the mixture of Nitrogen about 5
percent. Therefore, volume of nitrogen should be in the same direction with organic

matters in the soil. Furthermore, nitrogen volume is associated with the clay particles.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Sustainable Environment Planning)/ 59

Overall nitrogen volume should increase when volume of clay particle decrease. On
the contrary, nitrogen volume should decrease when the particle of clay increases. No
matter how increase or decrease, nitrogen in the soil sediment has the same tendency
with organic volume. The details on the amount of total nitrogen at other sampling

point are appeared in Table 4-1.

Total N
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Figure 4-10 shows the amount of total nitrogen at the sampling points in the area of

Nongchaiwan wetland

Available P

The soil existing in Nongchaiwan wetland has Available P is 7.07 ppm, in
average moderately low when compound to the standard level. At the sampling point
No. 4 the soil has the highest amount of Available P for 11.63 ppm in average. The
area with the lowest amount of Available P 2.69 ppm is at the sampling point No.3.

Phosphorus is essential to food nutrients needed by plants in large volume and it
is the second most wanted nutrients by plants and microorganism. By average, soil has
the total phosphorus 0.06 percent. Phosphorus volume is differed, depending on the
origin, rate of wash away and land use. Soil with suitable phosphorus depended on the
ability to capture phosphorus in each soil type and volume for soil component such as

volume of organic matters, pH level, and volume of soil elements and positive ion of
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steel, aluminum, manganese, calcium and magnesium in the state ready to react with
ion phosphate. If pH level is high, essential phosphorus would be higher as well
because most phosphorus in the soil presented in different forms depended on soil pH.
If pH of soil is lower than 4.0, phosphate in the soil would be nailed by positive ion
and gradually declined when soil pH is increased from 4.0 to 7.0. When pH is from
6.0 to 7.0, phosphate would be at the form that could benefit plant the most
(Worakuldumrongchai, 1997). The details of the amount of Available P at other

sampling point are shown in Table 4-2.
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Figure 4-11 shows the amount of Available P at the sampling points in the area of

Nongchaiwan wetland

Available K
Nongchaiwan wetland has the amount of Available K in the soil 17.1 ppm in
average, very low level when compound to the standard level. At the sampling point
No.4, the soil has the highest amount of Available K for 36.2 ppm. The area with the
lowest amount of Available K 9.20 ppm is at the sampling point No.10.

Amount of potassium in the soil depended on the volume of clay because it has
been fixed by negative charge in Layer Silicate of clay particle. Extreme acid soil
would have low potassium (Soil Department Kasetsart University, 1997). Soil with

heavy acid would absorb potassium better than soil with alkaline. Soil with high
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organic matters could absorb more potassium which is quite essential for plants, such
as promoting growth for roots, increasing roots’ ability to absorb water and resistance
to diseases (Worakuldumrongchai, 1997). The details on the amount of Available K at

other sampling point are appeared in Table 4-1.

B Avai.K (ppm)

L 2 GNCEE Reksyys LUW iy il iz ilE

Figure 4-12 shows the amount of Available K at the sampling points in the area of

Nongchaiwan wetland

According to Table showing the characteristics of the dreg existing in
Nongchaiwan wetland, the soil is fertiled for the growth of aquatic plants. In this way,
this characteristic of soil is filled with the amount of organic matters for 2.75 percent
(rather high fertility) pH for 4.6 in average (acid soil), the amount of nitrogen in
average for 0.3130 percent (moderate level when compared to the stard level of
nitrogen existing in the soil), the amount of phosphorous in average for 7.07 ppm.(low
level when compound to the standard level), and the amount of potassium in average

for 17.1 ppm (very low level when compound to the standard level).
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4.1.3 Biological character

1) Animals that meet Nongchaiwan wetland

Animals that meet in Nongchaiwan wetland to high diversity. There is kind all

bird, and various kind fishes, such as, Mystus spp, Tiger fish, Yellow must etc. unless,

the fish has already still have pets of a person in the community brings to feed swamp

area, such as, cow , buffalo, etc.

Tables 4-4 record animal that s meet in Nongchaiwan wetland

i-srgi dr;ﬁg]ri/ Generality Residence That lay eggs
1.Mystus Skin brook, swamp, water shallow area clump of area
spp. brook grass
2.Greater  Scale of fish brook , swamp, beach shallow water
black shark area grass
bush, wood
clump
3.Gunther’s Skin brook, swamp, water shallow area clump of area
walking brook grass
catfish
4.Tiger fish be fresh- meet nationwide Thai, be residence
water small- fish is in the source of water flows
sized fish is and the still water
in one
family with
crap
5.Yellow Skin brook , swamp Basin, brook ,
mustus swamp
6.Climbing  Scale of fish brook , swamp
gouramics

7.Snakehead Scale of fish

fish

and be
fierce

deep water of a brook, swamp

the still water

Animal is other: water bugs, dragonfly caterpillar, fresh water earthworms, mayflies
caterpillar, snapping turtle, tortoise, frog, small toad, shrimp, crab, shellfish, leech,

termites
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2) The florae that meet Nongchaiwan wetland
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The florae that meet in Nongchaiwan wetland is the aquatic plant which meets

general in the area is soaked general water, by meet various kinds seaweeds, such as,

Hydrilla verticillata(L.F.)Royle, Utricularia aurea Lour, and other plant , such as,

lotus, Nelumbo nucifera, Ludwigia adscendens (L.) H.Hara, and have kind prominent

plant Nongchaiwan wetland is Mitragyna diversifolia (Wall.ex G.Don) Havil, unless ,

Nongchaiwan wetland already still meet other plant goes up diversity in Nongchaiwan

wetland, such as monkey pot.

Table 4-5 plant that meet in Nongchaiwan wetland

No. Local Name Science Name Family Life
1 ALY Marsilea crenata C.Presl Marsileaceae M
2 DNYNY Salvinia molesta Mitch Salvinaceae F
3 AN Ludwigia adscendens (L.) H.Hara Onagraceae F
4 awmeumien Utricularia aurea Lour Lentibulariaceae S
5 AU ERI AT Najas graminea Delile Najadaceae S
6 AMIYNINTLTON Hydrilla verticillata (L.F.) Royle Hydrocharitaceae S
7 188 Nymphaea lotus L. Nymyhaeaceae E
8 1I1aN Nelumbo nucifera Gaerth Nymyhaeaceae E
9 ﬂna‘mmﬁ'ﬂu Actinoscirpusgrossus (L.F.) Goegth& Cyperaceae E

D.A. Simpson
10 Au'lasgu Mitragyna diversifolia (Wall.ex Rubiaceae

G.Don) Havil
11 wiletnvideunyda  Nepenthes mirabilis Nepenthaceae M
12 ﬂiﬁmu Bracharia mutica (Forssk.)Stapf Poaceae M
13 Hpne Diplazium esculentum (Retz.) Sw. Athyriaceae M

U

M=marginal plant

plant

F=floating plant

E=emerged plant

S=submerged
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Features of Flora and Fauna at Nongchaiwan wetland and community use

1) Marsilea crenata C.Pres

Botanical Features Marsilea crenata C.Pres is small water fern with tiny stem
crawling along the canal or wet area. It has 4 small leaves which would take the form
of soft reddish color hooks when they were young leaves. For full grown leaves, they
would spread and turn green, covering with creamy-white substance. At the end of the
twig, there is the spore erected as similar as the bean which happened when the water

dried. It died after fully grown. It is growing well in clay with high organic matter.

2) Salvinia molesta Mitch

Botanical Features Salvinia molesta Mitch is the climber as Fern with tiny stem
crawling along the surface water. It has small leaves at the stem sections. The color is
green as similar as the mouse ears alternate both sides in cluster. Leaves covered with
soft hairs and underneath the leaves found many roots in brownish color which helped
to create spore. It can grow well in both shallow and deep water and preferred full
sunlight. It can be decorated plant in the fish tank or made into organic fertilizer to
increase food nutrients for the trees as well as being supplementary foods to germinate
mushrooms. Salvinia molesta Mitch is the primary indicator for water quality. When it
is growing in the water that contained enough oxygen, its leaves would turn into

greenish blue color, with insufficient oxygen amount, the leave would turn yellow.

3) Ludwigia adscendens (L. )H.Hara

Botanical Features It is the floating plants crawling along the water surface. On
the stem, it has soft white cushion as similar as sponge to support while floating.
Leave is thick, in the oval shape with dark and shiny green color. It has single flowers
on the corner of the leave with 5 petals on the tip. The flower’s petals have off-white
color and yellow color at the end with yellow pollen. Its fruit is in tube shape and

covered with hairs. It can grow well in clay and wet areas as tall as 10-20 cm in high
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organic areas.Young tip, leaves and stems for consumption (http://singburidoae.go.th

/acri/index.htm/20/08/2008).

4) Utricularia aurea Lour

Botanical Features It is the freshwater algaec which has preferred to grow in the
shallow place, having long stem and pair leaves on the opposite sides or cluster of 4
leaves and having small lines. It is carnivorous plant by having the inflated pouches at
the end of the twig all over the plant for trapping small marine animals. Its flowers are
in a bunch of 4-8 yellow flowers with long stem and stay above the water. Being the

nursery for young marine animals (Freshwater Fishery Department, 2000).

5) Najas graminea Delile

Botanical Features It is the freshwater algae that lasts for secasons. It has
preferred still water such as swamp and creek, pools. It has rounded, thin and long
stems with roots on the joint. It has narrow leaves in the single line as similar to small,
uneven teeth. Leaves are lined up on the opposite side and spread at the end of the
twig to cover the stem. It has many tiny flowers at the end of the twig. It is the nursery

for young marine animals (Freshwater Fishery Department, 2006).

6) Hydrilla verticillata (L.F.) Royle

Botanical Features This plant is submerged and survived more than a year. It
can be found in the ditch, swamp and reservoir. This species can spread quickly with
long, thin line, having its root attached to the ground or sometimes floating along the
water with extended branches. It has thin and small leave without the edge, separated
around the stem as each level contain 3 to 8 leaves. Flowers bloom at the corner of the
leave. Male flower has short stem while female flower has long stem, sending the
flower blooming above the water. Being foods for fishes and decorative plants in the

fish tank (Freshwater Fishery Department, 2006).
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7) Nymphaea lotus L

Botanical Features It is the plants emerged above the water. It has the
underground bulb (or root with large oval shape of leave in green color) with zigzag
edge as similar as saw tooth. Underneath the leave, it is covered with soft hair. Its
purple flower blooms all year round, without fragrant and bloom almost at the night
time until late next morning. It prefers clay with mixture of organic matters and grows
well at the water level of 30 cm -1 m with full sunlight. Flower stems for consumption

(www2.doae.go.th/ library/vegetable/index.htm/20/08/2008).

8) Nelumbo nucifera Gaerth

Botanical Features It is the plant thathas emerged from the water with
underground root. The leave is green, rounded with 15-40 cm in diameter. The twig is
covered with creamy-white substances with small thorns. The flower is overlapped in
pink color. Large petal shapes as the hook with ovary and many types of pollen,
having soft scent. Flower stem has emerged from the water with small thorns and
flowers blooming all year but plentiful in rainy and dry seasons. It prefers clay with
mixture of organic matters and grows well at the water level of 15-30 cm with full
sunlight. It 1s grown as economic crop and almost all parts of lotus can be used for
decorative plant, foods, religious rituals, daily living and herbal medicine (Freshwater

Fishery Department, 2006).

9) Actinoscirpusgrossus (L.F. )Goegth & D.A. Simpson

Botanical Features It is the semi-marine with its root underground and the stem
remained underground in square shape. The plant is taller than 1.50 m. The stem is
growing in bunch with expanded root. Plant stem is in triangle shape. Plant is about 1-
2 m high, having rather tough and narrow leaves as similar as the blade of a spear with
smooth edge. A leave is 50-100 cm long. The flower blooms in bunch with small
flowers for the whole year. Small flowers have no stem and circle around the main

stem tightly. Young flowers are light yellow mixed with green and changed to dark
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brown when they are mature. Dried long flower stem for weaving mat (Freshwater

Fishery Unit, 2006).

10) Mitragyna diversifolia (Wall.ex G.Don) Havil

Botanical Features It is the medium, deciduous tree, 8-15 m in height. It has
round bush at the top and branch out with crooked trunk. Outer bark is grey with large
ventilation holes which made the bark rather rough. Inner bark is light yellow with
single leave opposite to each other and perpendicularly alternate. The leave is in oval
or parallel shape with its tip of 2.5-5 cm wide and 4-12 cm long. The end of the leave
is round or indented slightly and extended to the next leave. Leaves are parallel neatly
and clearly seen. Flowers are clustered in levels with the same plane and alternate in
the opposite from each other. Cluster stem separated in 45 angles at the base in each
layer with 3-6 cm long. Cluster stem is round. Flowers are yellow and look like a tight
cluster as similar as a round flower of 1-2 cm. Each bunch has small flower without
stem, having strong scent. Posterior petals are small connected to each other like a
pitcher, cutting edge. Yellow interior petal connected together as one long tube with 5
jagged tips. There are 5 stamens and the ovary is located underneath the petal, having
the pistil extended from the tube. Interior petals and fruits are dried, having small and
oval shape. Flowers are black color and bloom from August to September and fruits
came out from September to October. It can be propagated through seedling. Use for

burning charcoal and herbal medicine.

11) Brachiaria mutica (Forssk. )Stapf

Botanical Features It is the amphibious grass with longevity which has preferred
wet soil or growing well near the edge of the shore and descended into the water.
Some crawl along soil surface or water. It has long, fluffy hair on the leave with the
husk and section clearly seen. Leave shapes like a pointed spear, 10-20 cm long and 1-
2 cm wide. Flower cluster blooms at the tip, having long flower stem. Small flower
cluster contains another 10-20 clusters. Flowers are puffy from having many seeds.

Never been used by the community.
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12) Diplazium esculentum (Retz.) Sw

Botanical Features It is the fern emerged from the water with erected root. The
root has its eyes so the eyes can grow higher than 1 meter. There is brown scale 1 cm
long covered along the bark. The leave arranged as two layers features. Minor leave
has parallel edge with thin and pointed and concaved. Underneath the leave located
the spor along the ridge. It preferred wet clay and high organic substances with partial

sunlight. Using plant’s tip for foods.

4.1.4 Benefits from community

1. Benefits from aquatic plants and water source
According to the in-depth interview for the stakeholders in the community, it was
found that the community can reap the benefits from the aquatic plants and water

source as follow:

1) Benefits from aquatic plants
1.1 Food
Some plants can be used for food in terms of fresh vegetable like
nymphaea and hydrocotyle. Other plants may be used to eat through heating such as
araceae and bulb of Monkey Pot. The collection of these plants depend on the growing

season of some plants.

1.2 Materials and other uses
The plants which the villagers have collected and made for materials in
many types of basket work include Cyperaceae to be used for meaning mat. Some
plants may benefit for other uses like Mitragyna diversifolia for being wood in burring

the charcoal and Monkey Pot for boiling to be the medicine.
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2) Benefits from the area of Nongchaiwan wetland
2.1 Fishery
The villagers usually catch the aquatic animals around the swamp in
every season. Most of them catches the aquatic animals for food in the household, not

for commercial purpose.

2.2 Tourism attraction and recreational activities
In general, Nongchaiwan wetland area is used for tourism attraction,
relaxation and conservation tourism. In this way, the Monkey Pot is used to attract the

tourists to enter into Nongchaiwan wetland to view the ecosystem.

2.3 Animal feeding area
Around the swamp area, the villagers use the area for feeding the
animals like cows and buffaloes. In particular, the buffaloes like to stay close to the

aquatic plants near the bank, resulting in muddy water.

2.4 Cultivation area
The areas around the swamp are the field craps of the villagers.
Normally, the farming in the rainy and summer seasons depend on the water existing

in the swamp. Some areas may be used for tomato garden.

4.2 Volume and Propagation of Monkey Pot

4.2.1 Botanical Features of Monkey Pot

Findings from the survey indicated that Monkey Pot found at Nongchaiwan
wetland belonged to Lowland (L/L) group which is originated in the sea elevation
lower than 1,000 m, with the day temperature about 27-35 “C and night temperature
about 21-27 °C. It is classified as N .mirabilis species (Kranjanakul, 2008), having the
stem in greenish red as similar as the rattan. It is the climber that has lived for long

time. It uses the leave to crawl as far as 15 m.
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Single leaves line up alternately, having oval shape, 10-25 cm long. Both sides of
the leaves are smooth with pointed tip. There is the long line 10-20 cm similar to the
wire extended out for hooking. At the base is the pouch for trapping insects. The base
of the leave is narrowed with faded line. It has short leave stem or diminished stem,
especially near the tip. For leaves at the lower part of the stem, each one is 5-8 cm

long.

Figure 4-13 Monkey Pot Leaves

A pouch to trap insects trap looks like the tube with wide open ended and
narrowed down to the end. It is 2-3.5 wide, having 2 marrow fins along the front.

There is the round cover with diameter 2-3.5 cm.

Figure 4-14 Monkey Pot Insect trap
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Flower is a single dark purple cluster with the diameter about 1 centimeter at the
lip 15-25 cm in length. Small flowers have 4 minor petals but without major petals.
Flowers are a long cluster with male and female separated at different plants. Female
flower has dark red color while male flowers has stem extended from the upper stem
and yielded flowers for the while year. Fruit are shaped like the shuttle with 2.5 m in
length and 0.5 in width. There are 4 petals when broken down showing many seeds

inside.

1»“‘“@{“[‘1[&“‘“;

Figure 4-15 Stamen and Pestil of Monkey Pot

4.2.2 Volume and Propagation of Monkey Pot

Findings from the study of Monkey Pot indicated that there are many Monkey
Pots growing in Nongchaiwan wetland area. The survey was conducted by setting 5
plots. In each plot, a number of Monkey Pot found are 28, 4, 42, 22 and 33,
respectively. The number of Monkey Pot with size 1x 1 m found in each plot indicated
that Monkey Pot are available in large volume and are growing densely as being

shown in Table 4-6.

Regarding the propagation of Monkey Pot, the findings indicated that many of
them spread all over floating plant and Monkey Pot would crawl and hook with
Chaiwan and Diplazium esculentum (Retz.) Sw. Monkey Pot can grow well on floating

plant that originated from the decay and accumulation of grass and plants remains
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which yielded high organic matter suitable for plants growth, including the root

system growing well on floating plant because of higher porous than regular soil.

Table 4-6 Volume and Propagation of Monkey Pot at Nongchaiwan wetland

Plot No. Number Site found Outstanding Features

Located near floating
1 78 plant away from the In each sample collection
edge of river about 2 m.  point, similar feature of
Monkey Pot is the old plants
Located on floating plant about bear fruits. They have

/ 34 away from the edge of dark green color, 10-25 cm
river about 5 m. long. Both sides of the leaves
are smooth with pointed tip and
Located on floating plant long line for 10-20 cm for
R 42 away from the edge of hooking. Leaves at the lower
river about 10 m. part of the stem are 5-8 cm
long. The end of the leave is
Located on floating plant the pouch for trapping insects.
4 °3 away from the edge of Insect trap has the cover of 5-
river about 5 m. 15 cm long and 2-3.5 cm wide.
Front pouch has the round
Located on floating plant cover with 2-3.5 cm in
5 33

away from the edge of diameter.

river about 4 m.

4.2.3 Factors effecting volume and propagation of Monkey Pot

The Major factor affecting volume and propagation of Monkey Pot is floating
plant since Monkey Pot is found next to floating plant at each discovery point. The
minor factor is Diplazium esculentum (Retz.) Sw found mostly at Nongchaiwan as the

host to Monkey Pot. Diplazium esculentum (Retz.) Sw is growing on floating plant as
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well. Furthermore, Monkey pot is growing on other plant in the area such as Chaiwan
tree and grass. Therefore, one can see that floating plant is important for growth,

propagation of Monkey Pot with details shown in the Table 4-7.

Table 4-7 Factors effecting volume and propagation of Monkey Pot

Plot No. Factors effecting volume and propagation of Monkey Pot
Brachiaria (;\I/Ivlgrz%?; Diplazium
Floating plants mutica (Wall.ex esculentum
(Forssk. )Stapf G.Don) Havil (Ret.) Sw
’ J J
2 J J J
3 J v J
4 J J
> J J J

4.3 Relationship between Monkey Pot and Geo-ecosystem

4.3.1 Relationship between physical characteristic and Monkey Pot

According to the survey, the physical characteristics of the watershed area of
Nongchaiwan wetland are the high fertility. When looking at the location of
Nongchaiwan wetland, it can indicate the origins of the monkey pot to be the low
land. This area is in the height level lower than 1000 meter from the sea level, the
temperature at day time from 80 to 96 °F (or 27-35 °C) and at night time from 70 to
80 °F (or 21-27 °C). the kinds of the monkey pot include N.mirabilis, N.gracilis,
N.ampullaria, N.truncata, N.albomarginata, etc. (Kranjanakul, 2008). Nongchaiwan

wetland area is also the open area for the growth of the Monkey Pot.
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4.3.2 Relationship between physics-chemical characteristic and Monkey
Pot

According to the survey, it was found that the monkey pot existed at the points
No. 3, 4, 7 and 8. At the sampling point No.3, it has the average temperature for 27
°C, pH in average for 5.6, the water level of 138.5 cm, the amount of DO in average
for 3.80 mg/l, nitrate amount for 0.67 mg/l1 and phosphorous in average for 0.31 mg/I.
At the sampling point No.4, it has average temperature 29.7 “C, pH 5.55, water level
140.5 cm, DO in average 4.40 mg/l, nitrate 0.95 mg/l and phosphorous in average 0.52
mg/l. At the sampling point No.7, it has average temperature 29.6 °C, pH 6, water
level 139.5 cm, average DO 2.20 mg/l, nitrate 1.00 mg/l and phosphorous in average
0.83 mg/l. The sampling point No.8 has average temperature 30.5 °C, pH 6.1 water
level 140. cm, DO in average 3.25 mg/l, nitrate 0.69 mg/l and phosphorous in average
1.07 mg/l. The result of water quality assessment as mentioned above found that the
water quality of Nongchaiwan wetland is categorised into Type II. The type is defined
as the good quality of water which is proper for the growth of aquatic plants and
animals. The Monkey Pot can also grow very well in this type of water quality. In
addition, the main factor resulting in the growth of the monkey pot is floating plants.

In this way, floating plant would help hold the body of monkey pot and tree grown

According to the survey of the monkey pot in the sampling point No.3, 4, 7 and
8, it showed the different data of soil quality for the Monkey Pot. The sampling point
No.3 has the amount of organic matters for 3.8 percent. This amount is regarded as
being high. The average pH (4.4) shows that the soil existing in this area is dense with
acid. The amount of nitrate (0.266 percent) is moderate. The amount of phosphorous
which is useful for the soil is (2.69). As for the sampling point No.4, it has the amount
of organic matters for (1.62 percent). This amount of organic matters is rather low.
The average pH (4.8) means that this area is abundant with the acid. The amount of
nitrate (0.079 percent) is very low. The amount of phosphorous (11.63) in this area is
moderate. The amount of potassium (36.2) is low. The sampling point No.7 has the
amount of organic matters (3.85 percent). This amount is regarded to be high. The

average pH (4.3) in this area is dense with acid. The amount of nitrogen (0.478



Acharaporn Sringam Result and Discussion/ 78

percent) is moderate. The amount of phosphorous is 5.02. The amount of potassium
(24.2) is very low. At the sampling point No.8, it has the amount of organic matters
for 3.88 percent. This amount is regarded to be high. The average pH (4.3) in this area
is dense with the acid. The amount of nitrogen (1.117 percent) is very high. The
amount of phosphorous (5.58) in this area is rather low and the amount of potassium
(35.7) is very low. To sum up, the soil has high amount of organic matters which is

proper for the growth of the plants.

4.3.3 Relationship between biological characteristics and Monkey Pot

According to the study, it was found that the plants and animals existing in the
area of Nongchaiwan wetland are generally seen in the wetland area. As a result, this
wetland area is abundant and diversified. The plants become floating plant which is
the place where the Monkey Pot where the variety of plants and animals exist. This is
a good indicator for the biodiversity which is advantage to the ecosystem in the

wetlands.

4.3.4 Relationship between community and Monkey Pot

The study found that the community has the positive relationship with the
Monkey Pot. In this way, the community is aware of the benefits from the Monkey
Pot, in terms of food and local identity. This would attract the tourists and generate
income for the community, through tourist boat. Other benefit includes the research
work to be done both from local and external researchers. In this sense, the research
works focus on the support and the transferring of knowledge on resource

conservation in the wetland.
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4.4 Local wisdom relating to the use and conservation of Monkey Pot

4.4.1 General characteristics of stakeholder

There has been the survey on personal data of the stakeholder who live in the
area located at Moo 3, Ta Bor Songkram Sub-district, Srisongkram District, Nakhon
Phanom Province. The number of the surveyors is 13 sampling. The personal data
includes sex, age, education, main occupation, income, duration for stay in the area
and local members. According to the survey, the questionnaires are made for the male
(53.8 percent) and the female (46.2 percent). Most of samples are each of the age of
25-49 and of 50-60 (38.5 percent), followed by the age over 60 years (23.0 percent).
As for the education level, it’s found that most of samples are those studying at the
upper secondary level (61.5 percent), followed by those studying at the tertiary level
(15.4 percent) and at the primary level (7.7 percent), respectively.

As for the main occupation of the local people, it was found that most of samples
earn for a living from rice field for 69.2 percent, followed by animal feeding (15.4
percent), merchant and others (7.7 percent each), respectively. In part of monthly
income for household, it was found that most people has the income less than 5,000
bath (84.6 percent), followed by income between 5,000 and 10,000 bath (15.4

percent).

With regard to the duration of local stay, it was found that the people staying in
the community are over 40 years (96.2 percent), followed by those staying between 10
and 20 years (15.4 percent), those staying between 21 and 30 years and between 31
and 40 years (7.7 percent each). As for being the local members, it was found that the
people in the sampling group are the local member for 69.2 percent. Of this amount,
most of sampling group are the members of community leaders, saving group and

housewife for 84.6 percent. The details are appeared in Table 4-8.
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Table 4-8 General characteristics of stakeholder

N=13

Characteristics Number Percentage
Gender
Male 7 53.8
Female 6 46.2
Age
25-49 years 5 38.5
50-60 years 5 38.5
over 60 years 3 23
Education
At the primary level 1 7.7
At the secondary level 8 61.5
At the tertiary level E 15.4
The other 2 15.4
The main occupation
A living from rice field 9 69.2
Animal feeding 2 15.4
Merchant 1 7.7
Others 1 7.7
Member of group
Be a member 9 69.2
Do not be a member 4 30.8
The group saves up
Be a member 2 15.4
Do not be a member 11 84.6
Leader community
group 2 15.4
Be a member 11 84.6

Do not be a member 13 100
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Table 4-8 General characteristics of stakeholder (cont.)
N=13

Characteristics Number Percentage

Bank for Agriculture and

Agricultural

Cooperatives group

Be a member 3 23.1
Do not be a member 10 76.9
Wife House group

Be a member 2 15.4
Do not be a member 11 84.6

House income of month

less than 5000 11 84.6
more than 30000 2 15.4
The duration of local stay

10-20 2 15.4
21-30 1 7.7
31-40 1 7.7
40 years go up D 96.2

4.4.2 The use and conservation of monkey pot from community

4.4.2.1 Use from Nongchaiwan wetland

The stakeholder living in the community have reaped many benefits from
Nongchaiwan wetland. Most of them earn for a living from rice field and rely on
water source from Nongchaiwan wetland, for the benefits of rice field, fishery and
animal feeding. This is because Nongchaiwan wetland area is abundant with various
species of aquatic plants. Other benefits from Nongchaiwan wetland are the
cultivation of aquatic animals, conservation based tourism attraction and waterswork
production base. Nongchaiwan wetland has caused to be shallow due to having too

many floating plants and to be insufficient in on off-season paddy field. To deal with
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these problems, the local people have submitted the proposal to the government in
managing the shallowed swamp and have requested Tombon Administrative

Organization to help manage this matter. The details are show in Table 4-9.

Table 4-9 Record of the use of Nongchaiwan wetland

Problems How to manage
Use of Insufficient ~ Shallowed  Submit to Request Request
Nongchaiwan Water Water Goverment local government
wetland authorities agencies to

improve area

Paddy field i/ J J
Fishery f J

Food source J

Animal feeding

Waterwork ¢ J J /
Conservation for J J J

Aquatic Animals

Tourism Attraction J

4.4.2.2 Use of Monkey Pot from community

According to the survey, the community wishes to conserve the monkey pot
because it is aware of the advantages of the monkey pot, in terms of food, herb
medicine and local identity through tourism attraction. These advantages have not
caused any difficulties to the community. However, the community has prepared some
measures in managing and conserving the monkey pot in order to be the local identity

and to be the here it for young generations. The details are shown in Table 4-10.



M.Sc. (Sustainable Environment Planning)/ 83

Fac. of Grad. Studies, Mahidol Univ.

A A A A ! A A
! ! A £ ! A !
A A A A ! A
A ! A A ! P
A A A A R 7 A
opIsino uosiad
10d Aoxuowr I9y)o pue 10d
UOIJBAIISUOD Arunwwod Koxuowr u 109178
ur oyynsur opisino  jod Aoxuowr oy ur OAIOSUOD  OHBAIISUOD  9A199)J0 9q Apsow
JO JUSUWIUIOAOS mnoqe uostod e 03 j0d 10§ UL QINSBOW )50 pueplom  J[9SAUO £q
woiy joddns o3pojmouy  Aoxuow Jnoqe oymnsur Y} sey uemieyoduou  dSBUBW UBD
0} Sey ddULYDd © 0} oY) soAI3 o3parmouy I2Yj0 0} Arunwwod BaIR Arunwuwod
SI Ajlunwiwiod 9y,  9ymusur uy oY} SALD) 9)BUIPIOOD oYL uonnqrysiq oyl
Juswabeue|n

1511N01

e J0eIny
aoe|d
abpajmou
auIdIpaw
[eqiaH
%000
Amuapi
Aedo) og

10d AaXUoN

Jo asn

10d A8 U0 JO UOITBAIISUOD pue asn 3yl 0T-¥ a|ge.l



Acharaporn Sringam Result and Discussion/ 84

4.5 Assessment of value impact for conserving Monkey Pot

In part of the analysis of value impact assessment for conserving Monkey Pot,
the researcher has applied the PEST Model to assess in four factors: 1) political aspect

2) economic aspect 3) social aspect and 4) technological aspect.

The political aspect includes various kinds of management. That is, Tambon
Administrative Organization has helped dig the canal and made public relations for
tourism. The Office of Policy and Plan has no measures related to management of
Nongchaiwan wetland area, Nakhon Phanom Province has no plans related to
management of Nongchaiwan wetland area, The villages of Bon Don Daeng has some
guideline on the conservation of Monkey Pot. The result of this assessment found that
the main factors would have low impact toward the Monkey Pot. But it is the positive
impact for the Monkey Pot. Such impact which may increase or reduce in the future
trend depends on the management guidelines. In this way, the policy issues would be

the main factors for the conservation of Monkey Pot.

As for the economic aspect, it covers with the growth of tourism, occupation and
income. The result of the assessment found that the main factors would affect the
Monkey Pot at the modulate level, particularly for income and occupation factors. The
tendency of impact which way exist in the future depends on the policy and

management guidelines to be made by the community.

In part of social aspect, it comprises income distribution, population growth,
social change, changing way of life, education, pattern of living, and conservation
awareness. The result of the assessment found that the main factors which would have
low impact toward the Monkey Pot include income distribution, education, way of
life/pattern of living, and conservation awareness. However, the tendency of impact in
the future may reduce because the community is more aware of conservation and
education. This would be the advantage toward the monkey pot and would help

supplement for the conservation of Monkey Pot.
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The main factors within the technological aspect include industry, development
of agricultural equipment, lake of water quality measuring station, lake of soil
characteristics inspection, local equipment for catching fish, traditional agriculture,
chemical use based agriculture, pump for waterwork. The result of the assessment
found that most factors would have high impact toward the monkey pot and general
negative result. These factors include industry, development of agricultural
equipment, lake of water quality measuring station, and chemical use based
agriculture. The trend of the impact in the future way increase and thereby be

important for the conservation of Monkey Pot. The details are appeared in Table 4-11.

When looking at the overall four factors associated with the conservation of
Monkey Pot and watershed area of Nongchaiwan wetland, it was found that these
factors are important for such conservation. In part of assessing external conditions
which have affected the community, it showed that the community is seriously
committed to conserve the watershed area of Nongchaiwan wetland and the Monkey
Pot. This can be seen from formulating management policy which is of benefit to the
conservation. As a result, the community is strengthened and is able to tackle various

problems. The details are shown in Table 4-11.
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Table 4-11 The Assessment of value impact for conserving Monkey Pot

PEST Analysis Factor Potential Implication and Importance

Impact Type  Impact Relative

Importance
Political aspect
Tambon Administrative Organization has H - > Important
helped dig the canal
Tambon Administrative Organization M U > Important
made public relations for tourism
The Office of Policy and Plan has no L + = Important
measures related to management of
Nongchaiwan wetland area
Nakhon Phanom Province has no plans 1L, + B Important
related to management of Nongchaiwan
wetland area
The villages of Bon Don Daeng has some L + < Important
guideline on the conservation of monkey
pot
Economic aspect
The growth of tourism H - > Important
Occupation M U = Important
Income M U = Important
Social aspect
Comprises income distribution L + = U-important
Population growth H > Important
Social change H + > Important
Changing way of life H - > Important
Education L + < Important
Pattern of living L + = Important
Conservation awareness L + > Important
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Table 4-11 The Assessment of value impact for conserving Monkey Pot (cont.)

PEST Analysis Factor Potential Implication and Importance

Impact Type  Impact Relative

Importance
Technological aspect

Include industry H - > Important
Development of agricultural equipment H - > Important
Lake of water quality measuring station H - > Important
Lake of soil characteristics inspection M - > Important
Local equipment for catching fish L + = Important
Traditional agriculture L + = Important
Chemical use based agriculture H - > Important
Pump for waterwork M U > Important

*H=High M=Medium L=Low

*+ = Positive - = Negative U=Un-know
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CHAPTER V
CONCLUSION AND RECOMMENDATION

5.1 Summary of Major Finding

Ban Don Daeng Community, Srisongkhram District is the rural community
which is closely related to the nature and is filled with natural abundances, having
outstanding biogeography with high biodiversity. Monkey Pot creates biodiversity in
the wetland as well as contributing to tourism, recreational values, and generating
income for community from being a local tourist attraction. Furthermore, the local
people are highly aware of biogeography features affecting the Monkey Pot and try
their best to preserve Monkey Pot in order to reap on its benefits. The community has
recognized the plants uniqueness and the need to preserve its offspring. Moreover, the
Monkey Pot offers education and ecotourism values by attracting tourists and other
organizations as well as being ingredient for herbal medicines and food. Such benefits
have made the community recognized the value and desire to conserve is the Monkey
Pot.

The Monkey Pot related well to biogeography with good quality of water and
soil. The benefits from the use of community, through natural consumption, have
made the least contamination. Furthermore, the Nongchaiwan wetland is the open area
suitable for growing the Monkey Pot. The other important factor for Monkey Pot’s

survival is floating plant that has influenced Monkey Pot’s volume and propagation.

Since the Monkey Pot is important for the existence of community, the

community has recognized the value of Monkey Pot’s conservation by setting up
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measures for environmental management which is crucial for such conservation.
Furthermore, the community is also emphasized on ecotourism which is based on the
study of nature by raising environmental awareness and understanding conservation of
Monkey Pot among the visitors. Ban Don Daeng has planned for Nongchaiwan
wetland to be future ecotourism site, through providing knowledge and building
understanding on environmental conservation and for Monkey Pot to the benefits of
the community as well as encouraging community participation for sustainable

environmental conservation.

5.2 Limitation of the study

5.2.1 Sample of floating plant had not been collected for studying food nutrients,

density and use in order to reap more benefits from the use of floating plant.

5.2.2 The life cycle of Monkey Pot had not been thoroughly studied, only

seasonal study.

5.2.3 During the study, the local people should be allowed to participate in the

study of water quality and the use of Nongchaiwan wetland.

5.2.4 Since Rapid Rural Assessment (RRA) is a quick process, the result of the

assessment may not be entirely accurate and fully completed.

5.3 Recommendations for Further Study

5.3.1 Recommendations from the study

1) The monitoring station for water and soil quality should be established to follow

up any for changes so that management on the related issues can be done effectively.
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2) More information on wetland and its conservation should be widely
disseminated to the public. Moreover, the establishment of club or group should be
made with the division of work and area to increase group bondage. The building of
awareness and knowledge on the values of Nongchaiwan wetland and Monkey Pot

would help encourage local people conserve Nongchaiwan wetland and Monkey Pot.

3) Local people, including youth group, should be encouraged to be aware of the
value of Nongchaiwan wetland and Monkey Pot to understand both direct and indirect
benefits of Nongchaiwan wetland as well as disseminating accurate information them.
The information on local village or training should be distributed by expert speakers

from Educational Institutions or various divisions.

5.3.2 Recommendations for further studies

1) There should be the study on life cycle of the Monkey Pot and the comparison
with other discovery sites of Monkey Pot.

2) The study on the interval of water and soil quality should be in line with the life
cycle of Monkey Pot.

3) More time should be spent on the study of community through participation and
observation of wetland use at Nongchaiwan wetland and Monkey Pot in order to
receive the actual data.

4) The Study guidelines on conservation tour management at Nongchaiwan
wetland should be made with the local people’s participation in area management
because of area beauty and high biodiversity. Therefore, the readiness of the
community in Nongchaiwan wetland area should be made to understand the desire of

people and tourists, including the possible support of tourism.
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Appendix A

M3WUINT 1 1asgrfsnaduniaing (M) luau

LAY (Level) OM (%)

1. G%Hﬂﬂ (Very Low) <0.5

2. 9%1 (Low) 0.5-1.0
3. ABUTa1 (Moderately Low) 1.0-1.5
4. thunais (Medium) 1.5-2.5
5. ﬁﬂwlgllNQQ (Moderately High) 2.5-3.5
6. @49 (High) 3.54.5
7. g331n (Very High) > 4.5

N7 : TunauazaIsa (2542)

= < v a
AW HINT 2 mmgmmmgﬂunm-ma (pH) vo3IAU

52AY (Level) pH

1. 1}unsadnnn (Extremely Acid) <45
2. Wunsada (Very Strongly Acid) 4.5-5.0
3. 1flunsaun (Strongly Acid) 5.1-5.5
4. 1ilunsathunars (Moderately Acid) 5.6-6.0
5. 1ilunsadniies (Slightly Acid) 6.1-6.5
6. 1flupana (Near Neutral) 6.6-7.3
7. luasesiseeu (Slightly Alkali) 7.4-7.8
8. Wuaathunara (Moderately 7.9-8.4
AlKali) 8.5-9.0

9. 1iumaun(Strongly Alkali) >9.0

10. 1199 (Extremely Alkali)

%

N Yanauazaisa (2542)
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m3emuIni 3 nasgszavdSinadulaswunavua (Total N) Tudu

STAY (Level)

(Total N %)

4.

5.

V%ﬁﬂﬂ (Very Low)
9‘%1 (Low)

1huna1a (Medium)
g9 (High)

g331n (Very High)

<0.1
0.1-0.2
0.21-0.50
0.51-0.75

>0.75

N7 : TunauazfITal (2542)

M3NuINh 4 nasgruszavdfinanlearleSanilalszlei (Available P) ludu

LAY (Level) Available P (ppm)

1. v’%mm (Very Low) <3

2. 9%1 (Low) 3-6

3. ﬂ"c’lWlslING%] (Moderately Low) 6-10
4. thunag (Medium) 10-15
5. AOUUINGY (Moderately High) 15-25
6. @49 (High) 25-45
7. @310 (Very High) > 45

N7 Taunauazfisa (2542)
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4 (Y] H d a
MIUINT 5 asguszavlsinadwmadaniilulszlavi (Available K) Tudiv

STAY (Level) Available K (ppm)
1. v‘%mm (Very Low) <30
2. 6%1 (Low) 30-60
3. dhunas (Medium) 60-90
4. g4 (High) 90-120
5. g93n (Very High) >120

N7 : TunauazfITal (2542)

! d o A v o do A
ﬂ1§"|QN‘H'Jﬂﬁ 6 !ﬂﬂ!”nﬂﬂ!ﬂTW‘H1!W9ﬂ15§“ﬂ39\1ﬂ57‘|ﬂ1ﬂ5ﬁﬁ3“1%ﬂ ﬂﬁN‘lJﬁ%?N

”%ﬁﬂmn1w1§1 ANATFIY
QNN (DIA VW AITHE) 23-32
anuldsala uiuns) 30-60
anuiunia-ma 5.0-9.0
asnd (@l uiuaIn) 0.0-3.0
Pinaeendauazaieni (Ma./a.) </3.0
Wmnamedazaeriniariug (Ma./a.) >/5,000
Winameadaaesiianiua aJa.) >/25

Twimsn (va/a.) .

Woarvla (na./a.) -

N7 Taumauazfisa (2542)
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Modification
(DO)
5.1Ted (BOD) unsa. P80 g 1.5 2.0 4.0 - Azide .
Modificationi
gaini 20 aaen
wadeaiuna 5
Jupaneny
6.uuaniSangulaa  Bui. P80 5 5,000 20,000 - - Multiple Tube
oo Ea Fermentation
m“m“m_ Technique
(Total Coliform 100
Bacteria) ua.
7.suafiSenguil wudi. P80 5 1,000 4,000 - - Multiple Tube
Ta3vlod Ea Fermentation
noatna mu_ Technique
(Fecal Coliform 100
Bateria) ua.
8.lwasa NO3)lu  wnsa. - 5 5.0 - Cadmium
, Reduction
g lulnsou
9.y wnJ/a. - 5 0.5 - Distillation
. Nesslerization
(NH3)luniie

Tulasiou
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Appendix B

MWHUINT 1 NFWITUNNVVINUHU9 161 DINTAUATNUN

VONNY Salvinia molesta Mitch

12e8 Nymphaea lotus L. 1T 101NTZION Hydrilla vertic
T g =

NI IUN e Utricularia aurea Lour 119% a9 Nelumbo nucifera Gaerth
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Y
au'lsenu Mitragyna diversifolia NOA Diplazium esculentum (Retz.) Sw.

(Wall.ex G.Don) Havil

AV EREITE Najas graminea Delile ORIV LY Actinoscirpusgrossus (L.F.)

Goegth& D.A. Simpson
Source: www.oswaldasia.org/species/lI/ludad_lo.html
www.geocities.com/.../vegetable3/content]10.htm

www.fisheries.go.th/.../plant%20aquatic.htm
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