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SUITABILIY ASSESSMENT FOR PHYSIC NUT AND OIL PALM PLANTATION
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ABSTRACT

This study applied the GIS application to the study of physic nut and oil palm
plantations in Buriram province according to the FAO Framework 1983 method. The
other physical factors of study areas have also been analyzed by using the GIS
application with Potential Surface Analysis. Spatial data which consisted of slope,
elevation, temperatures, annual rainfall, soil suitability, land use was used. The
Weighting Rating model was used for qualitative data analysis together with spatial
data factors. The suitable factors were shown by weighting score and rating score for
growth factors. The results from the study of the potential level of the area were taken
into account together with local policy data and product reward from investment in
physic nut and oil palm plantations. The in-depth interview with farmers and local
community leaders were done in order to study their acceptance of physic nut and oil
palm plantations.

The results of this study indicated that most areas of Buriram province had
moderate and non potential for planting of physic nuts and oil palms at 39.19 percent
and 52.49 percent of the entire areas, respectively. The study results on local policy
indicated that there is policy concerning physic nut and oil palm plantations in
Buriram province but there is no promotion yet. The results on economics were that
investment in physic nuts do not cause any benefit. Therefore, it should not be for
industrial level but suitable for use in households. The investment in oil palm
plantations was most worthy in the industry level.

The physic nut and oil palm plantations in Buriram province were of wide
interest and accepted by mostly farmers and leaders groups. But these crops were only
supplemental crops. At the same time, the majority of farmers and local community
leaders were indecisive about oil palm plantations due to loss of confidence in
qualitative and productive prices.

KEY WORD: GIS/PHYSIC NUT / OIL PALM / LAND EVALUATION / BURIRAM PROVINCE
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CHAPTER I
INTRODUCTION

1.1 Background Justification

The most energy functional for commercial transportation and
agricultural machinery are produced by the diesel engines due to its ease to operate
and higher fuel efficiency. Diesel consumption is higher than benzene. The situation
on the shortage of petroleum products and prices increasing lead to be an effort to
development alternative energy, especially fuel diesel is expecting for partial
replacement.

In recent year, the research has been directed to explore biofuel to be
used as renewable energy in the future. The most common biofuel to be developed and
used in the present is biodiesel which derived from seed oil and fats. These products
have already been found suitable to be used as diesel and also found that the vegetable
oil is an expectation fuels because its properties similar to diesel and production
process is not complicated and able to be renewable from the crops. Biodiesel are
environmentally safe, non-toxic, biodegradable and a materials can be exploited. The
edible fatty oils or biofuel can be derived from rapeseed, soybean, palm, coconut,
physic nut etc. Therefore, the advantages of biodiesel are being promoted by Thai’s
government.

Such the biodiesel is being promoted to commercial transportation. The
demand and supply of product can be accomplished by increasing quality and quantity
of oil plants or alternative fuel plants plantation. Physic Nut and Oil Palm are
considered as important biofuel that can be extracted of oil 33.5 percentages per seed
(1) and 22.5-27.5 percentages per cluster (2), respectively. The oil quality derived
from physic nut and oil palm per unit area were higher than other oil plants.

Buriram province is in the Northeast of Thailand covered the areas of

6.451 million rai, with agriculture area 4.530 million rai or 70 percent of total areas.
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The paddy area is 3.665 million rai or 83.17 percent total of agriculture area. The
geography of Buriram province is generally flat plain, suitable for cultivating, the local
people is farmer. The Office of Agricultural Economic’s data in 2003 (3) reported that
there are problems on land use due to some area is poor soil and salinity soil suitable
for only some plantation. Beside, some is soil sand that unable to storage water.
Including their single crop cultivating that caused of plant disease epidemic. Then the
agricultural products have low quality and quantity. To decrease the problem, land use
policy and planning should be realized with potential study on physical factors and
current situation for plantation.

The study will be considered on suitable of plantation area to increase
raw material in the process of biodiesel production and sufficiently to the consumers.
The result will be alternated for the farmers to be promoted oil plants plantation areas
by considering of growth factors and current situation in Buriram province.

Geographic Information System (GIS) is the instrument for collecting,
recording, retrieving and analysis of spatial and non-spatial data, answer the question
and support decision making with higher accuracy. The sufficiency of GIS application
is very useful with the result can be references and for environmental management.

Therefore, GIS application for physic nut and oil palm plantation is
mainly analysis tool for the growth plant, economic, local policy and acceptability of
local people. These results are able to be as the guideline to determine promoting area

of oil plants plantation in Buriram province.

1.2 Conceptual framework

Main concept in this study is applying of the GIS application to develop
and increase of quality of physic nut and oil palm plantation to derive of sufficient
biodiesel. The growth factors such as topography, soil, climate and land use would be
considered to analyze the potential area of physic nut and oil palm plantation. The
economic factors such as income, expenditure, benefit and net income were studied.
The benefit resulted from plantation will be considered with present economic
situation to be for local policy that will lead to be an acceptability of local community
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on alternative fuel plants plantation. The last step in this study is suitability for physic

nut and oil palm plantation in Buriram province.

Growth factors of plant

Topography Soil Climate
= Slope = Physical property = Temperature
= Elevation = Chemical property = Rainfall

Land Use
= Agriculture
= Grassland and bare soil
= Community
= Water resources

= Forest

Potential area for physic nut and oil palm plantation

Benefit Cost and Local Policy

11

!

Acceptability of Local community

g

Suitability of physic nut and oil palm plantation

Figure 1-1: Conceptual Framework

1.3 Research Objectives
1. To classify the potential of physic nut and oil

palm plantation.

2. To study the investment and benefit of physic nut and oil palm plantation.

3. To study the acceptability of local commun

physic nut and oil palm plantation.

1.4 Scope of the Research
1. Detail the research content

= To study the growth factors of physic nut

ity for alternative fuel plants,

and oil palm.

= To analyze on finance and benefit of physic nut and oil palm.

= To study local policy concerning of alte

nut and oil palm plantation.

rnative fuel plants and physic
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= To assess the acceptable of local community for alternative fuel plants
and physic nut and oil palm plantation.
2. Scope of the research area
The most study area is Buriram province, in the Northeast part of
Thailand that covers the area of 6,451,178.125 rais.

1.5 Expected Result and Benefits from the Research
1. The suitability of physic nut and oil palm plantation in Buriram province.
2. Result of this research may used as a guideline of planning promote the
alternative fuel plants, physic nut and oil palm plantation.
3. Result of this research provides as a guideline to land used in Buriram

province.

1.6 Research Definition

Alternative fuel plants are biofuel used for diesel engine such as physic nut and oil

palm, which the physical properties similar to diesel oil.

Land Quality is a complex attribute of land which acts in a manner distinct from the
actions of other land qualities in its influence on the suitability of land for a specified
kind of use. In some case, a land quality can be satisfactorily described on the basic of
a single land characteristic; in other a combination of character is used.

Suitability area is the potential area that assess for social-economic.

Rai is equal to 1,600 square meters.
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CHAPTER II
LITERATURE REVIEWS

Physical factor, economic, policy and GIS are used as the major analytical tool
to analyze the physic nut and oil palm plantation. Review of literature of related
researches of GIS application for appropriate plantation in Buriram province will be

presented in this sector as follows.

2.1 General characteristics of plants ( Physic Nut and Oil Palm )
2.2 Classification of land suitability for plantation

2.3 Economic and Policy Analysis

2.4 Acceptability Analysis

2.5 Geographic Information System (GIS)

2.6 Case Study Review

2.1 General characteristics plants

2.1.1 Physic Nut

Jatropha cuscas nut is commonly known as Physic nut or Purging nut. This
crop is grown in most regions of Thailand. Its original is believed to come from the
Central America. This oil physic nut spread to Thailand by the Portuguese merchants
more than two centuries ago. Physic nut belongs to the family Euphorbiaceae, it
similar to castor nut (4).

The physic nut tree or bush with a maximum height of five meters, Age is
more 15 year and seed weight 69.8 g/100 seed. The seeds are toxic because they

contain curcin (a toxic protein) and phorbol enters. Therefore, seeds oil and press cake
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are unsuitable for human or animal or human consumption because of the toxic and

bitter substances, the plants are not eaten by animal (5).

5

flowering

n _'I'.‘\-'l_ l\.-. \,-(’ :
£ -4 1.4 _I __\ 4 x

A
longitudinal ¢
ol tS ! -

A ’ pistillate
ol
“Tgf flokwet

5 L
i | staminate

vha s flower
Cross-cul oIS i

Figure 2-1 important parts of the physic nut (4)

Physic nut is found in humid to semi-arid/arid tropical or subtropical, the
physic nut is drought resistant and limited factor as follows.

1) TemperatureOptimum temperature growth is between 25-30 °c. When
temperature is cold (less than 18 °c) it will drop its leaves (4).

2) Rainfall Physic nut requires rainfall between 600-900 mm/year.
However, the minimum is highly dependent on local conditions such as high humidity
local annual (4).

3) Topographic Factors such as slope, topology. Physic nut is flat plain,
undulating topology which slope is less 20% (6).

4) Soil Physic nut also thrives in the optimum soil such as soil depth is
more than 50 centimeters, soil texture is sandy loam and sandy clay loam on heavy
soils root formation is reduced, soil drainage is well, pH from 5.0-6.5 and using
organic fertilizer in order to obtain higher yield (7,8).

5) Elevation Physic nut is usually found at low elevations (below 500
meter) (9).
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Physic nut plantation

Before planting physic nut, soils and plots must be prepared by having each
plot 2 x 2.5 meters apart. Each rai should grow 320 plants. Water must be given on
regular basis. Fertilizer should be applying to accelerate growth after growing 30-60
day and once or twice yearly. Physic nut must be grown in uplands without flood and
in open area with strong sunshine, i.e. earthen dike around a rice field; uplands rice
paddies, insects such as, scale insect, thrips, mealy bug, white mite, red spider mite,
and diseases from mold but have not done serious damage. Harvesting is done twice a
year with 8 months production periods between June to July and October to
November. Ripen products ready for harvesting would turn yellow to black colors.
Each harvesting should yield estimated products of 400 kilograms per rai and able to
squeeze out 100 liters of Physic Nut Oil. Physic Nut is watered mainly by rainfall. If
watering during dry season, Physic Nut would yield all years around (6).

Today, the physic nut is not economically significant in any country but it is
used locally for numerous purposed as follow (10).

1) Enclosure of fields, Traditional human and animal medicine Physic nut is
planted chiefly as a hedge around gardens and fields. Which seeds, leaves and oil
wound disinfectant, purgative, rheumatism and skin diseases etc.

2) Biological pesticide, Soap production and Fertilizer Insecticide and
mollusicide effect (toxic for insects and mollusc). Physic nut soap from the oil of
seeds and the press cake can be used as high nitrogen fertilizer.

3) Energetic use of the physic nut oil of physic nut as fuel (motor, lamp and
cooker oil), entire plants and especially the fruit as biogenic solid fuel, physic nut oil

as lubricating oil for motors.

Potential conservation benefits

The primary conservation benefits to be derived from production of physic
nut relate to improved soil management. In Africa the tree’s most widespread use at
present is as a live fence. In addition to protecting crops from livestock, this use

reduces wind erosion and pressure on timber resources and increases moisture
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retention. The qualities that make physic nut especially desirable as a live fence

include:

= Rapid growth rates from both seed and truncheons

= Low maintenance and drought tolerance

= Relatively low rates of natural spread (i.e., it tends to grow where it has
been planted, without colonizing neighboring land)

= Unpalatability to livestock, making it a particularly effective barrier between
livestock and either crop fields or homesteads

Physic nut’s drought tolerance makes it a suitable species for reclamation
of eroded and degraded areas. Moreover, although higher rainfall and fertilizer
inputs can substantially increase its yields, it is an attractive species for resource-
poor farmers since it will survive in drought and with little or no fertilizer input

(38).

Minimum local conditions

Experience with use of the physic nut has shown that production for income
generation, poverty reduction, and combating desertification is successful when
certain local conditions are met (10).

» Training and contact to local suppliers and organizers for local technical
support.

= When first planting Jatropha, plants adapted to local conditions must be
selected and available in sufficient numbers.

= NaOH must be available for soap production; additional raw materials for
quality improvement, as required.

= Simple mechanical oil mills to extract oil.

= [t must be feasible to operate local motors with plant oil.

= High cost of diesel fuel or no continuous local availability (e.g. isolated

regions).
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2.1.2 Oil Palm

The oil palms (Elaeis) comprise two species of the Arecaceae, or palm family.
The African Oil Palm Elaeis guineensis is native to west Africa, occurring between
Angola and Gambia, while the American Oil Palm Elaeis oleifera is native to tropical

Central America and South America.

Mature trees are single-stemmed, and grow to 20 m tall. The leaves are
pinnate, and reach between 3-5 m long. A young tree produces about 30 leaves a year.
Established trees over 10 years produce about 20 leaves a year. The flowers are
produced in dense clusters; each individual flower is small, with three sepals and three
petals. The fruit takes five to six months to mature from pollination to maturity; it
comprises an oily, fleshy outer layer (the pericarp), with a single seed (kernel), also
rich in oil. Unlike its relative, the Coconut Palm, the oil palm does not produce
offshoots; propagation is by sowing the seeds. Oil palm breed is the Tenera that most

economic important (11).

Figure 2-2 Important parts of the oil palm (12)

Oil palms are grown for their clusters of fruit, which can weigh 40-50 kg.
Upon harvest, the drupe, pericarp and seeds are used for production of soap and edible

vegetable oil; different grades of oil quality are obtained from the pericarp and the



Saovajit Nanruksa Literature Reviews / 10

kernel, with the pericarp oil used mainly for cooking oil, and the kernel oil used in
processed foods. Some varieties have even higher productivities which has led to their

consideration for producing the vegetable oil needed for biodiesel (11).

The common oil palm is a tropical fruit. Good agricultural practice of oil palm

is encouraged with limited factor as follow.

1) TemperatureOptimum temperature growth is between 29-30 °c but is not
drops between 22-24 °c (12).

2) Rainfall Oil palm requires a lot of rainfall and will grow well in areas
with between 2000-2500 mm/year of rainfall (11).

3) Topographic Factor such as slope, topology. Oil palm should grow in flat
plain or undulating topology which slope is less 12%.

4) Soil Oil palm also thrives in the optimum soil such as soil depth is more
75 centimeter, soil texture is loam and sandy loam, soil drainage is moderate until
well, pH from 4.5-6.5 and rich in nutrients and organic matter.

5) Altitude Altitude from mean sea level. The area of less than 500 meter

above mean sea level is more appropriate for oil palm plantation (11).

Oil palm plantation

Oil Palm must be grown in proper soil and climate conditions. One rai of land
could grow 22 plants by having each plot 9 x 9 apart. Oil Palm that is grown in area
with water shortages over 250 millimeters annually must receive substitute rainfall
150-200 liters per plant daily. There may be installation of drip irrigation, insects and
pesticides prevention. For examples, eradication of Catface and Potanee worms, White
Belly and Puk rats could be done through application of proper fertilizer and spraying
chemical or burning the effected area. Harvesting Oil Palm could be done for the
whole year with average number of cluster between 8-15 clusters per plant annually.
Average cluster weight is at 10-15 kilograms. Harvested Oil Palm should be delivered
to the factory within 24 hours after harvesting to preserve its quality. Oil Palm should
start to produce in the 4™ year estimated 2,500 kilograms per rai after growing Oil
Palm about 3 years. The highest production occurs in the 9™ year and continues

economic yield until twenty years (12).
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Table 2-1 Finance of Oil palm in Thailand 2006 (13)

List 2003 2004 2005
1. Family member (family) 69,591 74,560 78,076
2. Havest area (million rai) 2.040 2.188 2.364
3. Oil Palm production (million ton) 4.903 5.182 5.405
4. Oil Palm production (kg/rai) 2,725 2,678 2,660
5. Total cost (bath/ton)
5.1 Fixed cost 1,270 1,289 1,586
5.2 Variable cost 1,012 1,028 1,323
6. Total benefit oil palm (bath/ton) 2,340 3,110 2,720
7. Net benefit (bath/rai) 2,917 4,877 3,016
8. Net benefit (bath/ton) 1,070 1,821 1,134

2.2 Land Suitability Classification For Plantation
Land evaluation is the assessment of land performance when used for specified
purposes. The need for optimum use of land has never been greater than at present,
when rapid population growth. The increasing demand for intensification of existing
cultivation and opening up of new areas of land can only be satisfied without damage
to the environment if land is classified according to its suitability for different kinds of

use.

Objectives of the Evaluation

Although objective should always be clearly stated, their level of detail
varies considerably between studies. It is possible to distinguish two levels of
generalization in the specification of study objectives including (14).

1) General-purpose land evaluation assesses the suitability of an area
for all relevant forms of use. These include both existing uses and new ones, for
example the introduction of new crops.

2) Special-purpose land evaluation the kinds of land use to be
considered are restricted and at least partly stated in the objectives. This situation
usually applies in evaluation carried out at the project level and may also apply at

regional scale.
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2.21 Land units

Land unit is an area of land, usually mapped, with specified
characteristic, employed as a basis for land evaluation. The term does not refer to any
single kind of mapped area, described in a specific way. It is a term of convenience to
cover any unit of land used for evaluation. Examples of land units employed in
evaluations for rained agriculture are (14)

1) Major climates, growing periods and agroclimatic zones.

2) Soil series, soil associations and other soil mapping units.

3) Land systems and facets.

2.2.2 Land Qualities and land characteristics

A land quality is an attribute of land which acts is a distinct manner in
its influence on the suitability of the land for a specific kind of use.

A land characteristic is an attribute of the land which can be measured
or estimated and which can be used for distinguishing between land units of differing
suitability for use and employed as a means of describing land qualities. Example of
land characteristics are mean annual rainfall, slope angle, soil drainage class etc.

However, among a number of land quality and characteristic lists, FAO
1983 recommended that some land qualities are only applicable to certain crops or
certain area. Consequently, due to the limited soil database in Thailand, some items of
soil qualities and characteristics from available data in the study area are selected to

evaluate (14).

2.2.3 Land Evaluation Procedure
Two options are available for the basic organization of land evaluation
involving quantitative economic data as follow (show in figure 2-3) (14).
1) The parallel approach in which economic criteria are included
throughout the processes of matching and land suitability classification. The land
classes are based on economic assessment and the physical limits are selected to fit the

economic limits.
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2) The two-stage approach in which a first approximation of land
suitability is made on the basis of physical criteria, economic and social analysis is
carried out on the most promising alternatives.

The two-stage approach of land evaluation is applied in this study. The
main reason is socioeconomic factors which can also lead to environmental problems,

land productivity, efficiency of input use in each land utilization type etc.

Land Suitability classification

This step of the study for classifying of land suitability, land qualities
and characteristics of each land units regarded as determining factors will be matched
with the specifications, which refers to requirements and limitation for each land
utilization type on a factor basis.

The suitability classes are usually made in 2 order including order
suitability and order not suitability. These orders are 4 classes including S1 as high
suitable (80-100 % optimum yield), S2 as moderately suitable (40-80% optimum
yield), S3 as marginally suitable (40-80% optimum yield) and N as not suitable (less
20% optimum yield) (15).

2.2.4 Land Qualities Evaluation Method (Overall Suitability Method)

Combine the individual ratings into an overall suitability of the site for
the land utilization type. Four methods are available, all of which may be used
according to circumstances including subjective combination limiting condition,
arithmetic procedures and modeling. This study used limiting conditions method (14).

Limiting Conditions Method

The simplest method and one which has logic in its supposed, is to take
the least favorable assessment as limiting. Thus if there are 5 important or significant
land quality, rated respectively as sl, sl, s3, s2, sl the overall suitability is taken as

s3.
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Practitioner
| |
Two-stage Approach Parallel Approach
Basic Survey Basic Survey
Soil, water, mineral - Soil, water, mineral
« - Geography - Geography
1™ stagg - Land use - Land use

General Information - General Information
Classify land qualities and - Survey and Evaluation and
land characteris{ics analyze presentation
Define Land Unit and socioeconomic data
Suitability - Mapping
Preliminary report - Preliminary report
General Information
Survey and analyze

socioeconomic data in

accordance with Land Unit

v A\ 4
nd - Evaluation and
27 stage presentation of alternatives - Planning and Decision
land use for decision making making

Figure 2-3 : Land Evaluation Procedures of Parallel and Two-stage Approach (14)

The method of limiting conditions should always be followed where
there is an assessment of N (not suitable). Since the qualities under consideration are

restricted to those assessed as important, not to take a single n assessment as limiting
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to the overall suitability would contradict the basis on which that assessment was
arrived at.

The advantages of the procedure of limiting conditions are its
simplicity and the fact that it will lead in most cases to an overall assessment which
lies on the cautious side.

The disadvantage is its failure to take account of interactions, the
different ways in which individual land qualities combine to influence overall

suitability.

2.3 Economic and Local Policy Analysis

2.3.1 Economic Analysis

Economic analysis is the benefit and cost analysis project. It is the
process to establish the profitability of project investment. Project investment is
related to using production factors in the continuous time. So, it is long term
investment. A project may produce benefits that can be valued in money term or it
may produce benefits that are intangible (16).

In general, resources flow statements are composted of 3 elements as
follow.

1) Investment costs such as instrument, building land preparation etc.

2) Operating costs such as wage, material etc.

3) Maintenance costs such as farm management, repairing of

agricultural equipment

Economical analysis is the comparison of cost and benefit to decide on
the project investment. This study, the main performance indicators for cost-benefit
analysis was Net Present Value (NPV) and Benefit and Cost Ratio (BCR). These

indicators are expressly requested in the financial and economic analysis.

2.3.1.1 Net Present Value (NPV)
Since constraints on the resource available for investment are always
present in the public sector, it is worth looking a little closer at the affect of such

constraints on the net present value. The criteria are (16).
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1) A project is admissible only if NPV >0

2) When two projects are mutually exclusive then choose the one with
higher NPV.

NPV = >'B, - Ct/(1+i)'
t=1
Where NPV = Net Present Value

B, = Benefit in year t

C, = Costinyeart

t

Discount rate
1 = Yeart

n = Age of project

2.3.1.2 Benefit-Cost Ratio : B/C or BCR

The benefit-cost ratio is defined as B/R = NPV (I) / NPV (O)

Where I was the inflows and O was outflows. The project that has

appropriate and probability investment should have benefit-cost ratio more than 1

(BCR > 1). If BCR > 1the project is accepted, if the BCR < 1, the project is rejected.
In other words the BCR is presented in equation form (16).

BCR = > B, (1+1)'/ > C,(1+i)'
t=0 t=0

Where BCR

Benefit-Cost Ratio
B, = Benefit in year t

C, = Costinyeart

t = Discount rate

i = Yeart

n = Age of project
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2.3.2 Local Policy

Charles O.Jones, 1970 referred in (17) said the component of policy
can be classified into 5 sectors as follow.

1) Problem Identification, this sector is identical problem and secured
problem. Which perception and definition is considered problem.

2) Policy Formulation, the problem is considered for very important
problem.

3) Policy Legitimating, the problem is designed into policy.

4) Policy Application, the policy was practicability by office.

5) Policy Evaluation.

Determinable policy is important because is planned or established of
involved project which beneficiary is considered. So, determinable policy is
influenced in future social. In this study, local policy that refer oil plants plantation

would be selected to create the in-depth Interview for acceptable community analysis.

2.4 Acceptance Analysis

Everett M. Roger, 1998 referred in (18) said that acceptance is the procedure of
decision by each person, which first study and respond were accepted into practice.

Tipawan Kunjarel (18) said that acceptance depended on person when was
knower new knowledge and was considered for utility. The last new knowledge is
practiced.

According to the above definitions, it can be concluded that, acceptance mean
the process of decision begins with the acknowledgement, knowledge, experience and
attitude, which will lead to the acceptance at the final stage.

Vichit Arvakul (19) studied the factor of acceptance to practicable. These
suggest or new anything is accepted by agriculturalist which depending character into
5 type including.

1) Relative Advantage

2) Complexity is simple understand

3) Compatibility is similar local knowledge



Saovajit Nanruksa Literature Reviews / 18

4) Divisibility

5) Visibility

Derek Lehsaria (20) studied the factor of agriculture promotion were basis
economic (investment), agriculture knowledge, existing believe and acceptance which
is changeable.

Thus, the factor economic is important of acceptable agriculture. The

production, price and cost of physic nut and oil palm are studied in this study.

2.5 Geographic Information System (GIS)

The geographic information system is the management system for the spatial
data and attributes data by using computer. It could manage the duplicated and high
quality database, including data analysis to create model and showing the result data in
reference to the geographical position.

At the simplest level, A GIS can be viewed as a software package, the
components begin the various tools used to enter, manipulate, analyze and output data.
The other extreme the components of a GIS including, the hardware (computer and
operating system), the software, data, methods (data management) and analysis

procedures and the people to operate the GIS (21).

2.5.1 Process of Analysis

A GIS system is designed for specific task to permit and user to input,
store, retrieve and analyze the data for decision-making process. The data will be
stored in a relational database with the spatial information. These features provide GIS
users with the capability to store data in many layers and analyze all available
information. The analysis can be performed by 2 approaches as follow.

1) Manual approach is involved with analysis of data using overlay
techniques. Data would be transferred into the form of transparency map and overlay
layer by layer. However, this method is limited by the amount of layers that depends

on the allowance of eye-interpretation.
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2) Computer assisted approach can convert the spatial information (such
as map, attributes and analog) to digital values, and overlay these data by using

mathematical and logical analyzing procedure.

2.5.2 Potential Surface Analysis (PSA)

The study of the area potential was important in order to know the
situation of land use which would lead to plan for the appropriate development for
each land use. This method was discovered during the study of Nottinghamshire and
Berbyshire in 1969 and was applied for planning in 1969 and 1970.

The methodology for Potential Surface Analysis (PSA) was an analysis
technique by using Sieve Analysis plus the systematic mathematics value for each area
the PSA was therefore, a technique for evaluation the potential of area to develop for
any activities. It also showed even the effects according to hypothesis and objective.

Rating and Weight Method, the mathematics model was applied to
calculate the average score of importance to be used for calculation the average value
of area at the cross section of map area or unit combination to minimize the
duplication of data.

Criterion for weighting factor had its important score. High importance
get high score value while low importance get low score value. However the least
weighting was more than zero.

For this technique, it could be done manually or by computer. With
capacity of geographic information system, the overlay technique could quickly

process and get clearly result display (21).

2.5.3 Matrices
Impact matrices combine a checklist of environmental conditions likely
to be affected with a list of project activities, the two lists arranged in the form of a
matrix. The possible cause effect relationships between activities and environmental
features are then identified and evaluated cell by cell. Matrices can be very detailed
and large, the classical Leopold matrix contains 100 by 88 cells, and is thus somewhat
cumbersome to handle (52). As a consequence, numerous extensions and

modifications have been developed for almost each practical application. In a more



Saovajit Nanruksa Literature Reviews / 20

strategic approach, project planning matrices are used to structure and guide the
assessment procedures in the goal-oriented ZOPP (Ziel-Orientierte Projekt Planung)

method (53).

2.6 Case Study Review

2.6.1 Biodiesel

Petroleum (22) conducted a study biodiesel of diesel, oil palm and mixed
for farm motor. This study was found to use oil palm, diesel and mixed rations 15:85
when used by farmer motor wasn’t problem. Pisamai Jansakut (23) study biodiesel has
physical properties close to diesel oil, which parameter included specific gravity,

viscosity and calorific value. Biodiesel were transported safe more than diesel.

Table 2-2 Physical properties of biodiesel and diesel oil (23)

Oil Specific gravity Viscosity Calorific value
(g/mm.lite) (centipoint) (kj/kg.)
Coconut 0.915 51.9 37,540
Palm 0.898 88.6 39,550
Physic nut 0.915 36.9 (at 38°c) 39,000
Diesel 0.845 3.8 46,800

Rapeepan Passabut and Suksun Suthiponpiboon (1) had extracted oil from
physic nut to use as energy for diesel engine. Finding results indicated that physic nut
oil worked quite well and could be substituted for diesel oil. This was done with oil
extraction from dried seeds without further processed oil or adjusted engine. Extracted
physic nut oil was tested on 1 pump diesel engine kubota with horizontal pump of 4
beats and water cooling heat. Pump cylinder capacity is 400 CC and 2,200 horsepower
per cycle per minute. This had been done in comparison to measure diesel oil used
with engine per minute. Findings indicated when using physic nut oil to run engine in
normal speed or acceleration, engine would run smoothly at all times without engine
knocking. Acceleration rate was as equaled as the use of physic nut oil, a little bit less

than the use of diesel oil.
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Chumsunti Santaweesuk (24) and etc studied physic nut oil and
performance of diesel engine. The performance of nut oil, both pure and mixed with
diesel was studied a one cylinder diesel engine. The result showed that the physic nut
oil had physical properties close to diesel oil. Furthermore, the physic nut oil, both
pure and mixed with diesel oil could be used as substitute or additive providing

acceptable engine performance.

2.6.2 Physic Nut and Oil Palm Plantation

Uexkull and Fairhurst (25) studied limit factor of growth and product
for oil palm the result showed temperature, moisture and more nutrient. The limit
factor were reduced, oil palm can product 40-50 ton/hectare/year.

Okabe and Somabhi (26) studied soil suitability for physic nut
plantation was sandy loam and sandy clay loam, soil drainage were well, pH from 5.0-
6.5. Grimm C. (9) and Ratee (26) studied physic nut growth in clay soil was poor
product. Sukonta Sakucoo (17) studied influence of soil moisture condition on the
growth physic nut found soil depth more 50 cm.

Okabe and Somabhi (8) studied rainfall for physic nut plantation were
600 mm./year, if below 300 mm/year must addition water. Joachin Heller (4) studied
rainfall for physic nut in during 300-1,000 mm. /year and suitable was 900 mm. /year
and studied temperature in during 25-35 °c.

From relate research of suitability physic nut plantation were included
temperature were 25-30 °c, rainfall were 600-900 mm. /year, soil were sandy loam and

sandy clay loam and well drainage and pH from 5.0-6.5 and depth more 50 cm.

2.6.3 Application of GIS in Natural Resource Management

Chawalert Nuankoksung (27) studied application of geographic
information system for agricultural land use planning in Amphoe Phanom Sarakham,
Changwat Chochoengsao. According to the physical characteristics data in study area,
it indicated that most parts of area are under cultivated land. Which, land use planning

is the very important process of zoning the land in such a way that it provides the
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necessary requirements and satisfactory land use alternatives for the users as fully as
possible without damaging the land. This research used 7 factors to classified land use
such as topography, climate, geology, soil characteristics, soil nutrient, water resource
and rainfall. Development of data bases ultimately lead to the need for geographic
information system, which it also provides efficient comparison of spatial data and

help decision-makers for the effective uses of the land resources.

Opart Suebsay (28) studied of an application geographic information
system on land potential assessment of Amphoe Pathiu, Chanwat Chumphon
comprised investigation of land and soil characteristics such as soil characteristics,
elevation, climate, land use, geology and water resource. By soil characteristics in the
field soil sample collection and laboratory analysis of soils using standard soil survey
and laboratory analytical methods. Results of the study on soils and land were used in
soil suitability assessment with an application of mathematical database management
model. Result from geographic information system analysis indicated that, the method
is feasible to apply satisfactory in this type of study. The analysis also revealed that at
present, major land use coverage in the area is already well matched with land

suitability.

Boonyanuch Sukkato (29) studied evaluate Thailand’s characteristics
such as climate and soil by GIS to determine suitability for viticulture. The Objective
is to compare and analysis data about managing vineyard technology, managing
plants, soil and water. This research study 2 sector including climate and soil which
method to evaluate soil quality for viticulture by empirical combination of land
characteristics from FAO Framework, 1976. The results of this research show specific
suitable areas for expansion viticulture in order to decrease the import of grapes and

wine in the future.

Walaiporn Sasiprapa (30) studied land suitability assessment for
pummelo cultivar Khao Taeng Gua in Chainat province is the study of the
environment that influences Khoa Tang Kua plantation. It consists of physical

biological and economic factors. Land suitability assessment are based on secondary
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physical data and diagnosed by the most limiting factors method. Primary
classification is evaluated by ground survey and collected quantitative data. The study
has high standard deviation. The result of correlation analysis showed, primary
classification was related to the economic classification in flat terrain land utilization

type but no relationship with in ridging land utilization type was found.

Navarat Induwongs (31) studied land potential suitability for
agricultural areas: a case study of Amphoe Maung, Changwat Mae Hong Sorn. Land
use issues are the key issues that face many sectors including the physical sector, the
economic factor and the social factor. The research has considered every significant
source and the GIS were used for the study of potential suitability of land for
agricultural areas. The results of the study showed area of the high potential
agricultural, the area measured is approximately 443.86 aquare kilometers or 17.80
percentage of the entire area. The focus of agriculture studies should be concerned

more about the high potential area for the usability of land.

Nuntana Pontawepitanun (32) studied apply Geo-informatics to define
the sugar cane industry zone in Eastern Thailand, to identify the potential suitability of
sugae cane plantation areas in Eastern Thailand and the sugar cane transfer stations in
Eastern Thailand by a using GIS and Quantitative Systems for Business Plus Version
3.0 (QBS) program to analyze the lowest cost of transportation. This research used 8
factors to evaluate potentially suitable area for sugar cane plantation including land
use, soil texture, soil depth, soil drainage, slope, irrigation and rainfall by weighting
and rating method is considered in this research. The results show that there is non-
sugar cane plantation area that falls in to this category. Therefore, it is not necessary to

establish a sugar cane transport station in Eastern Thailand.

From literature review, spatial analysis could be used in evaluate
potential area for agricultural plantation. Factors included in the analysis were such as
land use, soil suitable (included texture, depth, drainage, nutrient), slope, elevation,
temperature and rainfall. This study will involve analysis on crop requirements and

restrictions, environmental factor and socio-acceptable condition of the study area.
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2.6.4 Acceptable plantation

Weena Ruttanapracha (33) studied modern technology adoption and
production efficiency of maize farmers in Northeast of Thailand for increasing yield
and decreasing cost per unit area is necessary to improve farmers’ income as well as to
increase the production supply. This study is investigated the factors that affecting the
new technology adoption of maize farmers. It is found that labor, cash expenses, and
maize price are among important factors in contribution to the adoption of both land
saving technology and laborsaving technology. Farmers who adopted the new

technology have higher yield and net return than the non-adaptors.

Salingkarn Sujarithum (34) had studied some influential factors
effecting castor oil plantation in the north. Data collection was done through
interviewing samples from 155 families for statistical analysis. Research results
indicated that higher prices of castor oil and need for supplementary incomes and
plant’s simple nature have played significant roles in increasing demand for castor Oil
plantation. As for supporting factors in production are recommendations from
agricultural promotion officers. Farmers listed their problems in the use of insecticide
with high price chemicals and improper use of expensive chemicals. Therefore,

government assistant in insects’ prevention and elimination are needed immediately.

Narongchai Klomwattanakul (35) studied of factors associated with
Eucalyptus planting that the influence of 5 factors: household income, land holding
extension program from the government, cost of planting during the first 3 years and
wood price on eucalyptus planting farmers in Buriram Province. Data collection was
done by using questionnaire and interviewing with 345 farmers from 18 districts in
Buriram province. The result showed most farmers received extension program from
the government. Average cost for planting in the first 3 years was 1,296.33 bath/rai
and the farmers planted eucalyptus for wood selling to the wood factory. The result
from Chi-square test showed that land holding and cost for planting in the first 3 years
associated with eucalyptus planting but household income, extension program from

the government and wood price were not associated.
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CHAPTER IlI
MATERIALS AND METHODS

This study is the survey and apply research on the application of Geo-
Information system of physic nut and oil palm plantation in Buriram province. The
study process is presented in figure 3-1.

3.1 Material
GIS instruments are consists as the following:
1) Hardware
1. Personal Computer, Windows XP operation system
2. GPS Receiver
3. Digital Camera
4. Inkjet Printer
2) Software
1. GIS software : Areview GIS 3.3
2. Image Analysis Software : Erdas Imagine 8.6
3. Operation System : Window XP Professional
3.2 Methods
Step of the study can be identification as follows: (figure 3-1)

Data Preparation
(Primary data, Secondary data)

Potential Surface Analysis

Benefit and Cost Analysis
Local Policy Analysis

A\ 4
The Potential Area of Plantation

»
>

Acceptability of Local community

A 4

Suitability for Plantation Area

Figure 3-1 Step of the study
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3.3  Data Preparation
The aspect of physic nut and oil palm plantation data were collected in

Buriram province as follows:

3.3.1 Secondary data
The secondary data from the organizations concerned as follows:
3.3.1.1 Topographic map, Royal Thai Survey Department, at scale of
1:50000, series L17018, 2000.
3.3.1.2 Social data, Municiple Development Department, 2001 and
Buriram Provincial Statistical Office, 2005.
3.3.1.3 Economic data, Office of Agricultural Economics and
Department of Agriculture, 2005 and Agricultural Land Reform
Office, 2006.
3.3.1.4 Policy data, Land Development Station Buriram Province, 2005
and Department of Agriculture, 2005.
3.3.1.5 GIS data in digital file format which are in table 3-1

Table 3-1 Data sources

Data Scale Sources
Administrative boundary 1:50,000 | Royal Thai Survey Dept., 2000
Average annual rainfall 1:50,000 | Dept. of Meterology, 1975-2005 (Interpolate Technique)
Average temperature 1:50,000 | Dept. of Meterology, 1975-2005 (Interpolate Technique)
Soil 1:50,000 | Land Development Dept, 2005 (LDD.)
Topographic 1:50,000 | Royal Thai Survey Dept., 1969
Water availability 1:50,000 | Dept. of Environment Quality Promotion, 2000
Watershed classes 1:50,000 | Dept. of Environment Quality Promotion, 2000
Present land use 1:50,000 | Department of Land Development, 2005
Conservation forest 1:50,000 | Dept. of Environment Quality Promotion, 2000

3.3.2 Primary data
The primary data from field survey on soil characteristics and land use

were as follows:
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1) Soil survey and soil sampling
Soil survey and soil sampling are necessary in order to check soil
and land characteristics. Soil map at scale of 1:50,000 in this study are grouping
according to the classification by Soil Taxonomy System (family characteristics).
2) Material used in soil sampling
= Auger
= pH-test kit
= Soil Munsell color chart
= Global Positioning System (GPS)
= Pen and record note
= Soil label
= Buriram soil map
= Distilled water
= Plastic bag
= Digital camera
3) Method soil sampling
Soil samplings were collected from the depth of 0-30 cm. and 30-
100 cm. from the soil surface. One sample (36) was at least 2 kg.
4) Soil analysis
Soil samples were taken to analysis of physical and chemical at

laboratory as follows:

Table 3-2 Soil analysis method

Property Parameter Method of soil analysis

Physical Soil texture Hydrometer method (Bouyoucos, GJ, 1962)

Chemical pH pH Paste (Peech, M.1965)
Organic meter Walkey and Black Method (Walkley and Black,1934)
Phosphorous available Bray Il (Bray and Kuntz, 1935)
Potassium available ICP (Jackson, 1958)
C.E.C. Sodium Saturation Method (Chapman, H.D., 1966)
B.S. Exchangeable cation

Reference after Ponjanee Moncharoen (37)
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3.4 Potential Area Analysis

The step of potential area for plantation analysis is determined as follows in
figure 3-2.

Determination of Factors

U

Collecting Data

U

Analysis Data
Spatial & Non-spatial Analysis by weighting and rating method

e Annual Rainfall (rRy xW;)

e Soil suitability (R, xW,)
e Temperature (RyxWs)

e Slope (R, xW,)

e Elevation (Rg xWs)

<:| (S) = (Ry xWp) + (Ry xWy) + .. Ry xWy)

U: Potential Area for Plantation by PSA

Suitability Area Analysis

Potential area for plantation with land use were analyzed by matrix technique

U

Limitation Factor

Conservation forest, Watershed class 1, Conservation area

1

Potential Area of Plantation

Figure 3-2 GIS analysis process
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3.4.1 Determination of factors

1) Soil Suitability Classification
Soil suitability is defined follow through the standard on land qualities
evaluation (FAO Framework, 1983). In this study, soil series was used as follows:

1.1) The extreme assigned factors used for evaluating of soil
suitability has been designed by using FAO Framework (14). These will include of
soil suitability rating of oil palm but do not have any (15) soil suitability rating data of
physic nut. Therefore, soil suitability rating of castor bean (38) has been used because
of it’s the same family (family is Euphorbiaceae). The soil suitability rating factors
will include soil drainage, soil depth, soil nutrient availability and soil texture as show
in appendix A.

1.2) The soil quality will be matched with crop requirement using
the extreme assigned condition method. There are 4 suitability classes as

S1 = Highly suitable
S2 = Moderately suitable
S3 = Marginally suitable
N = Not suitable

2) Determination with analysis of criteria data in each factor
2.1) Annual rainfall
Rainfall is important factor for plantation. The annual rainfall was

defined in to 5 levels as follows:

Table 3-3 The annual rainfall in 5 levels of physic nut and oil palm.

Level Physic nut (mm./year) Oil palm (mm./year)
1 <600 <1000
2 600 — 900 1000 - 1500
3 900 — 1300 1500 — 2000
4 1300 — 2000 2000 — 2500
5 > 2000 > 2500
Reference (4,8) Develop data from LDD (15)
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2.2) Annual temperature
Temperature is influenced to seed growth and flowering of plant
and related to phosynthesis process which affected to the growth. This study defines

the annual temperature in to 5 levels as follows:

Table 3-4 The annual temperature in 5 levels of physic nut and oil palm.

Level Physic nut (°c) Qil palm (°c)
1 <15 <20
2 16 - 24 20-24
3 25-30 24-28
4 31-35 28-33
5 >35 >34
Reference 4) Develop data from LDD (15)
2.3) Slope

Slope is physical factors important to land utilization in aspect.
Crop captivation in flat plain area is better than terrain area. But some flat plane area
has a problem of slow drainage in rainy season an will cause flooding. The potential
suitability area will be considered which will be effected to slope and soil erosion.
This study can be defined the slope by developing data from LDD in to 4 levels as

follows:

Table 3-5 The slope in 5 levels

Level Slope (%)
1 0-5
2 5-12
3 12-35
4 > 35
Reference Develop data from LDD (15 ,38)

2.4) Elevation
Elevation is the physical character used for considering of the

different elevations above mean sea level. This will be directly effected to air-pressure
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that influence on growth controlled. This study can be classified the elevation into 4

ranges as follows:

Table 3-6 The elevation in 4 ranges

Level Elevation (meter)
1 0-300
2 300-500
3 500-700
4 > 700
Reference (9), (11)

2.5) Land use

Land use factor need to be considered for potential suitability area,
because such factors will be identified potential of land utility efficiency. This
potential suitability area is not critical natural area for the conservative forest and the
first class watershed. This study can be classified land use into 5 groups, Agriculture,

Grassland and bare soil, Community, Water resource and Forest.

3.4.2 Collection Data
The data will be classified by using Arc View 3.3. The spatial data
will be digitized and attribute data will be typing. Finally, relationship between spatial

and attribute data were built for analysis.

3.4.3 Analysis Data

The potential area will be analyzed using overlaying and masking
techniques.

1) Weighting factor and Rating factor

This study will use 6 factors. Each factor is fixed for physic nut, oil
palm plantation. The consultation and determination of weighting factor will make
with experts who have experienced and specialized on such analysis. Determination of
weighting values and rating values will be made by questionnaire and consult with
experts (questionnaire in appendix D). This analysis will include 5 groups numbers of

5 soil, 7 agriculture, 5 local policy and 3 GIS.
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Weighting factor and rating factor which have influenced to physic
nut, oil palm plantation will be scored on its rating. The high influence to the growth,
the high score will be followed. On the other hand, the same as low influence. Rating
factor is assigned to each index value with respect to its capability for considering
potential area.

Since the different weighting scores was calculated by expert
(appendix D). The results from the questionnaires were processed to calculate the
arithmetic mean for a determination value of all factors, and the value for each group
of factors as well. Those values would be used for potential surface analysis for
potential area of physic nut, oil palm plantation. The weighting and rating scores were
shown in table 3-7 and table 3-8.

Each weighting factor and rating factor is ranges between 0-5 are

0 : Non potential for physic nut, oil palm plantation.

1-4 : The level of potential for physic nut, oil palm plantation from

low (1) to high (4), respectively.

5 . The highest potential for physic nut, oil palm plantation.

Table 3-7  Score of the weighting and rating of physic nut plantation

Weighting score of Rating score of
Factors Factors
factors factors

=

1. Annual Rainfall <600 mm/year
600-900 mm/year
900-1300 mm/year
1300-2000 mm/year

2. Soil suitability Highly suitable
Moderately suitable
Slightly suitable
Not suitable

3. Temperature <15°c

16-24 °c
25-30 °c
31-34 °c

4. Slope 0-5%
5-12%
12-35%
>35%

P N W RO R DN PO DN WO BN
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Table 3-7  Score of the weighting and rating of physic nut plantation (cont.)

Weighting score of Rating score of
Factors Factors
factors factors
5. Elevation 0-300 m. 4
1 300-500 m. 3
500-700 m. 2
>700 m. 1

Table 3-8 Score of the weighting and rating of oil palm plantation

Weighting .
Factors Factors Rating score of factors
score of factors

1. Annual Rainfall 5 <1000 mm/year

1000-1500 mm/year
1500-2000 mm/year
2000-2500 mm/year

2. Soil suitability 4 Highly suitable
Moderately suitable
Slightly suitable
Not suitable

3. Temperature 3 <20 °c

20-24 °c
24-28 °c
29-34 °c

4. Slope 2 0-300 m.
300-500 m.
500-800 m.
>800 m.

5. Elevation 1 0-5%
5-12%
12-35%
>35%

P N W R, N WO BN RO DN WSRO DN

~2) Overlay techniques for data analysis
Non-Spatial Analysis for weighting and rating values were calculated
following through this equation (21 refer to Nottinghamshire and Berbyshire).
S = WiRyj + WaRyj+ ... + WiRyj
When S

Total score of potential area for plantation.
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Wi to W, Weighting values from factor 1* to factor n

RijtoRy = Rating values from factor 1* to factor n

3) The level classification
The result (S) from the calculation of potential analysis area
will be classified into interval level values as follows:

Formulation: Interval level = Maximum score — Minimum score

Amount of levels
There are 4 potential classes comprise of:
1) Highly potential area
2) Moderately potential area
3) Marginally potential area

4) Non-potential area

3.4.4 Suitability Area Analysis

Analysis of suitability for plantation area between potential area for
plantation and land use area will be manipulated by matrix coincident method. The
types of land use were defined for plantation such as agricultural areas which was the
highest potential for plantation and grassland, arable land, forest area and watershed,

respectively.

3.4.5 Limitation Factor
The expected result is the potential area for physic nut and oil palm

plantation. Such the result is derived by overlay techniques on data analysis. Then, the
result was analyzed by masking technique. The layers are defined for masking area
which will be the first class of watershed, conservative forest and conservative laws
areas. The final expected result was the potential of physic nut, oil palm plantation

which the conservative area was not included.
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3.5 Economical Analysis
The assessment on cost benefits in this study will consider on the time range of
the project for 20 years. The NPV and BCR were calculated for investment and benefit

of plantation project.

3.6 The analysis on acceptability of local community
This study will determine an acceptance of local community in Buriram
Province on alternative fuel plants (physic nut and oil palm). This research quality is a
depth interview method. Economic data and local policy of alternative fuel plants was
considered by local community. The analysis will be processed is shown in figure 3-3.
The target population for this study is divided into 2 groups:
1) The farmers live in the highly potential area of physic nut, oil palm
plantation.
2) The people in study area who work and specialize about local policy on
alternative fuel plants and physic nut, oil palm plantation.

Determine criteria in this study -
- Society, Economical 00
- Local policy In-depth interview

- Acceptance on alternative fuel plants and physic
nut, oil palm plantation.

A 4

Data collection from field survey
The leader of the farmer.
Local government who work
involving local policy.

A

Analysis Data

Figure 3-3 Acceptance analysis process

3.6.1 Determination of criteria
The in-depth interview was used as a tool for data collection. The in-

depth interview was divided into 7 sections as follows:

1) General information such as age, gender, status, economic, social

status and income.
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2) Agricultural such as type of plantation, land use status, income, and
expenditure.

3) Acceptability of alternative fuel plants, physic nut and oil palm
including their needed and interested.

4) Local policy concerned of alternative fuel plants, physic nut and oil
palm plantation.

5) Commend and suggest of physic nut and oil palm plantation.

3.6.2 Data collection

The in-depth interview, will be used which to interview, the
information included of the 2 groups that is purposive sampling.

1) The farmer leaders who lived in highly potential area of physic nut,
oil palm plantation were interviewed.

2) Data were collected from offices of government working on local
policy in Buriram province such as Administrative Office, Local Government,
Agricultural Office, Agriculture and Cooperatives Office, Department of Agricultural,
Agricultural Land Reform Office, Land Development Station, Irrigation Department,
Ministry of Natural Resources and Environmental, Ministry of Industry and Ministry

of Commerce.

3.6.3 Data Analysis
The descriptive approach analysis method was used for quality

analysis.
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CHAPTER IV

RESULTS AND DISCUSSION

The analysis on suitable area for physic nut and oil palm plantation in Buriram
province was conducted through the GIS application together with influenced on
environmental factors towards selection of suitable area. The evaluation on land
suitable area was also applied. The study of 4 main factors effected on considering of

suitable in Buriram province will be as following procedures.

4.1 Potential area for physic nut and oil palm plantation
4.1.1 Factors used for study
4.1.2 Potential areas for physic nut and oil palm plantation
4.2 Buriram policy regarding to alternative fuel plants, physic nut and oil palm
plantation
4.3 Financial analysis resulted in physic nut and oil palm plantation
4.3.1 Investment and benefit from physic nut and oil palm plantation
4.3.2 Financial analysis resulted on investment in physic nut and oil palm
plantation
4.4 Acceptance on alternative fuel plants, physic nut and oil palm plantation of
local community
4.4.1 Types of agricultural in Buriram
4.4.2 Opinion on alternative fuel plants plantation
4.4.3 Acceptable on physic nut by Buriram local community

4.4.4 Acceptable on oil palm by Buriram local community

The study of such the factors should be used for selecting the suitable area for

physic nut and oil palm plantation in Buriram province.
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4.1 Potential area for physic nut and oil palm plantation

4.1.1 Factors used for study
The factors used in this study are consisted of 6 major factors, annual rainfall,

soil suitability, temperature, slope, elevation and land use.

1) Annual rainfall

The average annual rainfall during 30 years, 1975 — 2005 was used in
this study. The lowest average in January was 42.7 mm. and the highest average in
May was 1,447 mm.

The average annual rainfall was divided into 2 ranges: 1,000 to 1,200
millimeter per year and 1,200 to 1,400 millimeter per year. The study found that the
average annual rainfall in most areas was 1,200 to 1,400 millimeter per year. These
areas site was 6,222.08 km? or 61.60 % of the total areas. As showed in Table 4-1 and

Figure 4-1.

Table 4-1 Average annual rainfall in the study area

Annual rainfall range Area
(mml/year) Sg.Km Percentage
1000-1200 3,878.00 38.40
1200-1400 6,222.08 61.60
TOTAL 10,100.08 100.00

Source: Result of the study, 2006

2) Soil suitability

Regarding soils suitability for physic nut and oil palm plantation, the
principles evaluation was made on soil characteristics with based on the extreme
limitations through the FAO Framework (14). The factors used in the study were soil
drainage, soil depth, soil texture, soil nutrient. The soil suitability was classified into 4
classes; high suitability, moderate suitability, less suitability and non suitability.

The results of the study indicated that soil suitability for physic nut
plantation in Buriram was less suitability class, at total areas of 4,798.03 square

kilometers or 47.50 % of total areas. The second moderate suitability class with total
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areas of 3,532.53 square kilometers or 34.98 % of total areas. The south area of the
study areas was non suitability class for physical nut plantation as being showed in
Table 4-2 and Figure 4-3.

Table 4-2 Soil suitability class in the study area for physic nut

T Area
Soil suitability class Sq.Km Percentage
Highly suitability 29.83 0.30
Moderately suitability 3,532.53 34.98
Marginally suitability 4,798.03 47.50
Not suitability 1,739.70 17.22
TOTAL 10,100.08 100.00

Source: Result of the study, 2006

The results of the study also indicated that soil suitability for oil palm
plantation in Buriram was found in the non suitability class with areas of 6,916.73
square kilometers or 68.48 % of total areas. The highly suitability class was not found
in the study area as being showed in Table 4-3 and Figure 4-4.

Table 4-3 Soil suitability class in the study area for oil palm.

Area
Soil suitability class
Sg.Km Percentage
Moderately suitability 1,605.62 15.90
Marginally suitability emboyffestd 15.62
Not suitability 6,916.73 68.48
TOTAL 10,100.08 100.00

Source: Result of the study, 2006

3) Temperature

Regarding to potential area for physic nut and oil palm plantation,
Results of the study indicated that the average temperature was 26-27 Celsius in
Buriram province. This range of temperature is matching for physic nut and oil palm

plantation.
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4) Slope

Regarding to potential area for physic nut and oil palm plantation, the
range of slope and terrain has been classified into 4 levels; slightly flat to slightly
undulating with slope of 0-5 %, undulating with slope of 5-12 %, rolling to hilly with
slope of 12-35 % and steep slope higher than 35 %.

The results of the study indicated that the major terrains in Buriram
province is flat area the slope 5-12 % covered the area of 9,784.09 square kilometers
or 96.87 % of the total areas. The slope more than 5 % is found only the south of the
study area. These areas are located in Non Din Daeng District, La Han Sai District and

Ban Kruat District as showed in Table 4-4 and Figure 4-5.

Table 4-4 Slope information

Slope (%) ]
Sg.Km Percentage
0-5 (nearly level and slightly undulating) 9,784.09 96.87
5-12 (undulating) 199.63 1.98
12-35 (rolling and hilly) 107.80 1.07
>35 (steep slope) 8.56 0.08
TOTAL 10,100.08 100.00

Source: Result of the study, 2006

5) Elevation

Regarding to potential area for physic nut and oil palm plantation, the
range of the elevation was classed by mean sea level of its geography related to the
climate condition. These was became land use requirement for physic nut and oil
palm. Elevation has been classified into 4 levels: 0 to 300 meters, 300 to 500 meters,
500 to 700 meters and higher than 700 meters.

The results of the study indicated that the elevation of major areas in
Buriram province is from 0 to 300 meters covered the areas of 9,660.39 square
kilometers or estimated 95.65 % of total areas. The elevation more than 300 meters
was found in Non Din Daeng District, La Han District and Ban Kruat District as
showed in Table 4-5 and Figure 4-6.
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. Area
Elevation rang (meter) Sq.Km Percentage
0-300 9,660.39 95.65
300-500 401.35 3.97
500-700 38.34 0.38
TOTAL 10,100.08 100.00

Source: Result of the study, 2006

6) Land use

Land use in the study area has been classified into; agricultural area,
urban area, grassland and bored land, forest area, watershed class 1 and water
resources area.

The results of the study indicated that the major land use in Buriram
Province was agricultural area. The total agricultural areas were 7,946.16 kilometers
or 78.67 % of total areas, excepted mountainous area in the south. The forest areas
were found mostly in the south of the study area with areas of 1,060.53 square
kilometers or 10.50 % of total areas showed in Table 4-6 and Figure 4-2.

Table 4-6 Land use in the study area

Land use types Lz
Sg.Km Percentage

Agricultural area 7,946.16 78.67
Urban and areas 679.86 6.73
Grassland and bared land 55.98 0.55
Forest area 1,060.53 10.50
Watershed class 1 41.99 0.42
Water resources 315.56 3.12

TOTAL 10,100.08 100.00

Source: Result of the study, 2006
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4.1.2 Potential Areas for physic nut and oil palm plantations

Weighting score and Rating score of the factors (show in table 3-7 and
table 3-8) were used to analyze relation between spatial data and non-spatial data by
Weighting-Rating Equation (per 3.2.4.2). Overlay analysis was applied to analyze all
data layers. The non suitability class of soil was determined as non potential area for
plantation. Then, the results were derived to potential area for physic nut plantation
map and oil palm plantation mapping shown in table 4-7 and table 4-8.

Table 4-7 The potential area for physic nut plantation

Potential area for physic nut Rage Area
plantation Sg.Km | Percentage
High potential area 29-35| 3,409.76 33.75
Moderate potential area 35-41| 4,777.12 47.29
Less potential area 41 - 47 173.49 1.74
Non-potential area 47-53 | 1,739.70 2P
TOTAL 10,100.08 100.00

Source: Result of the study, 2006

Table 4-8 The potential area for oil palm plantation

Potential area for oil palm Rage Area
plantation Sq.Km Percentage
High potential area 15-20 1,604.19 15.88
Moderate potential area 20-25| 1,579.14 15.63
Less potential area 25-30 0.02 0.01
Non-potential area 30-35| 6,916.73 68.48
TOTAL 10,100.08 100.00

Source: Result of the study, 2006

When the data were overlay with all 4 factors for the potential area for
physic nut and oil palm plantation, the matrix technique was applied to select land use
types for suitable plantation area. The potential area for plantation is masked for the
non suitability area. The masking areas are 1) Watershed class 1A, 1B 2) Economic
Forest 3) Conservation Forest 4) Water resources 5) Wildlife conservation Area 6)
National Parks. The results of masking areas of potential area for physic nut plantation
showed in table 4-9 and figure 4-9, and oil palm plantation showed in table 4-10 and
figure 4-10.
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Table 4-9 The potential area for physic nut plantation

Potential area for physic nut Area

plantation Sg.Km Percentage

High potential area 2,216.27 21.96
Moderate potential area 3,959.12 39.19
Less potential area 164.85 1.63
Non-potential area 877.90 8.69
Masking area 2,881.94 28.53
TOTAL 10,100.08 100.00

Source: Result of the study, 2006

Table 4-10 The potential area for oil palm plantation

Potential area for oil palm Area

plantation Sg.Km Percentage

High potential area 804.73 7.96
Moderate potential area 1,079.16 10.68
Less potential area 35.22 0.34
Non-potential area 5,299.03 52.49
Masking area 2,881.94 28.53
TOTAL 10,100.08 100.00

Source: Result of the study, 2006

1) Potential area for physical nut plantation

The results of the study indicated that the moderate potential areas for
physic nut plantation were found in all Buri Rum Province. This result was due to
most of study areas were flat terrains with the climate condition matching to physic
nut. However, the classes of soil suitability are mostly less suitable class. Then, the
area of Buriram province was most moderate potential area for physic nut plantation.
Most area in Satuek District was moderate potential area at 519.78 square kilometers.
The high potential area was located mostly in Ban Mai Chaiyaphot District, total area
of 222.46 square kilometers. The study also found that the most area in Prakhonchai
District was less potential, at total area of 53.50 square kilometers. Potential areas for
physic nut plantation were showed in Table 4-11.



Fac. of Grad. Studies, Mahidol Univ.

M.Sc. (Appro. Techn. For Resou. And Env. Dev.)/ 47

Table 4-11: Potential Areas for physic nut plantation

Class potential Area (Sq.Km)

No. Amphoes/ King Amphoes (sﬁ,ré?n) Highly Moderately | marginally Non-
potential potential potential potential
1 Amphoe Ban Kruat 162.57 35.67 140.96 2.387 53.45
2 Amphoe Ban Mai Chaiyaphot 559.95 222.46 84.7 0.987 11.39
3 Amphoe Chaloem Phrakiat 164.50 65.85 66.45 0.837 30.77
4 Amphoe Cham Ni 247.45 92.81 107 3.277 19.96
5 Amphoe Huai Rat 226.59 72.44 86.46 0.797 20.47
6 Amphoe Khu Mueang 167.52 98.01 54.82 7.577 29.34
7 Amphoe Krasang 262.94 55.47 133.09 5.097 50.69
8 Amphoe Lahan Sai 419.24 126.80 111.02 1.217 34
9 Amphoe Lam Plai Mat 631.30 106.53 431.8 4.037 58.43
10 Amphoe Mueang Buriram 736.06 116.80 429.77 1.767 129.35
11 Amphoe Na Pho 815.63 123.87 461.8 0.867 29.76
12 Amphoe Nang Rong 848.65 201.93 197.41 2.81 95.61
13 Amphoe Non Din Daeng 216.53 18.27 32.67 2.01 64.97
14 Amphoe Non Su Wan 752.58 35.05 136.52 0.26 8.7
15 Amphoe Nong Hong 553.04 87.61 182.71 0.877 17.66
16 Amphoe Nong Ki 334.08 73.22 123.91 1.337 24.09
17 Amphoe Pa Kham 457.07 66.90 166.3 30.887 26.78
18 Amphoe Phlab Phla Chai 216.38 31.50 169.11 19.757 24.46
19 Amphoe Phut Thai Song 274.80 180.14 15.99 5.997 23.26
20 Amphoe Prakhon Chai 262.12 75.90 126.88 53.497 59.19
21 Amphoe Satuek 847.90 189.48 519.78 15.247 42.58
22 King Amphoe Ban Dan 322.44 34.20 108.69 1.697 12.95
23 King Amphoe Khaen Dong 620.74 105.34 71.28 1.627 10.04
TOTAL 10,100.08 2,216.27 3,959.12 164.85 877.90

Source: Result of the study, 2006

2) Potential Area for oil palm plantation

The results of the study indicated that the major areas in Buriram

province were non potential for oil palm plantation. This result was due to the average

annual rainfall range most areas of Buriram province was unsuitability and suitability

of soil for oil palm plantation was in level of non-suitability class. The study indicated

that the most non potential areas were in Muang District, total areas of 691.61 square

kilometers. The highest potential areas were in Lamplaimat District, total areas of

107.40 square kilometers. The moderate potential areas were mostly in Ban Mai

Chaiyaphot District, total area of 128.77 square kilometers. The less potential areas
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were mostly in Khu Muang District, total area of 6.19 square kilometers. Potential
areas for oil palm plantation were showed in Table 4-12.

The average rainfall of Buriram Province was 1000-1500 millimeter
per year during period of not suitable for planting oil palm. The experts scored to the
average rainfall during 2000-2500 millimeter per year were suitable for planting oil
palm. This study was consonant to the report of Silpasuk Chotikul and Vinaporn
Kuthirut (11). The initial solving the limitation of the rainfall capacity could be done
by water replacing it the volume of 150-200 liters per one plant per day. This may be
done through drip irrigation considered with period of drought and the capability on
water reserved of farmer in the area.

Table 4-12: Potential Areas for oil palm plantation

) Aten Class potential Area (Sq.Km)
No. Amphoes/ King Amphoes (Sg.Km) Highly Moderately | marginally Non-
potential potential potential potential
1 Amphoe Ban Kruat 162.57 54.35 32.07 0.07 65.76
2 Amphoe Ban Mai Chaiyaphot 559.95 36.78 128.77 0.23 173.71
3 Amphoe Chaloem Phrakiat 164.50 19.03 68.7 0.67 115.41
4 Amphoe Cham Ni 247.45 26.18 28.86 2.05 145.86
5 Amphoe Huai Rat 226.59 6.43 9.81 0.13 133.72
6 Amphoe Khu Mueang 167.52 45.02 45.37 6.19 51.44
7 Amphoe Krasang 262.94 11.12 39.62 3.91 90.49
8 Amphoe Lahan Sai 419.24 54.00 23.93 0.22 244.67
9 Amphoe Lam Plai Mat 631.30 107.40 50.05 0.99 399.23
10 Amphoe Mueang Buriram 736.06 21.17 63.87 0.94 691.61
11 Amphoe Na Pho 815.63 20.09 93.66 0.27 493.27
12 Amphoe Nang Rong 848.65 80.93 127.2 4.08 516.21
13 Amphoe Non Din Daeng 216.53 1.42 8.42 0.15 100.24
14 Amphoe Non Su Wan 752.58 12.76 12.25 0.07 47.37
15 Amphoe Nong Hong 553.04 73.16 14.71 0.09 200.76
16 Amphoe Nong Ki 334.08 30.89 24 0.26 166.94
17 Amphoe Pa Kham 457.07 21.54 24.93 0.13 94.12
18 Amphoe Phlab Phla Chai 216.38 12.30 25.82 1.12 224.98
19 Amphoe Phut Thai Song 274.80 36.28 99.82 4.86 184.38
20 Amphoe Prakhon Chai 262.12 18.47 44.84 1.14 181.33
21 Amphoe Satuek 847.90 64.48 72.42 4.18 525.03
22 King Amphoe Ban Dan 322.44 13.83 14.94 141 127.25
23 King Amphoe Khaen Dong 620.74 37.12 25.1 2.06 325.24
TOTAL 10,100.08 804.73 1,079.16 35.22 5,299.03

Source: Result of the study, 20
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4.2  The policy of Buriram regarding on growing alternative fuel plants,

physic nut and oil palm

Since Thailand has imported petroleum from the overseas to support the
increasing demands. Searching for energy resources to replace of increasing imported
energy is the one alternative to decrease of national expenditure at least three hundred
billion baht (44). Moreover, finding the renewable source for diesel is extremely
crucial because the utilizing ratio is estimated 44% of total petroleum. Most diesel
utility is for agricultural and transportation sectors.

The plan to solve those problems in future has been taken into account on

renewable energy from oil plants. The Office of National Energy Policies Commission

is represented on planning for the country energy conservation during the year 2002-
2011. The long term planning has already been presented to the cabinet for approval.

1) Physic nut Seeds: The periods during 2005-2006 was final activity of
the research, both resulted in the quality effected to economic mechanism and
developed of plants species to increase production. During the year 2007-2008,
experiment in biodiesel is being process by set up the pilot activity. The product
capacity is expected at 5,000 rai in the year 2007. In the year 2008, the capacity should
be extended to 7,500 raise. From the year 2009 to 2011, it should be the period for full
operation, beginning at 10,000 rai in 2009 to 30,000 raise in year 2011.

2) Oil palm: The rest of oil palm from consumption is prepared for
biodiesel which is estimated annually at 20% of total. During the year 2005-2007, the
total should be increased until 40% in the year 2011. And from the year 2006 to 2011,
the production should be increased to 1.12 and 1.33 times of the year 2001.

From such strategies, the policy to promote physic nut and oil palm plantation

has been prepared for alternative power plant at Buriram Province.

4.2.1 Physic nut

There are two policies on physic nut that can be summarized in table 4-16



Saovajit Nanruksa Result and Discussion/ 52

1) Supports on alternative fuel plantation

The Ministry of Agriculture and Co-operatives proposed the strategy
development plan on using biodiesel and was approved by the government on January
18, 2005. The energy producted from a tropical crop that able to be physic nut is
qualified in many aspects substitute diesel oil for engines. Consequently, its plantation
is promoted for the purpose of biodiesel production. The farmers should be
encouraged to cultivate for oil exacting used in primary small engine and become to be
biodiesel production sources in their community and further industrial use. The physic
nut plantation policy with in Buriram is as followed:

= The current survey on physic nut plantation of the farmers who joining
the project in alternative fuel plantation is conducted by the Agricultural Office in
Buriram province (39).

= Physic nut plantation pilot plot is prepared for testing and cultivating
under the responsible of Roi-Ed Career Development and Supporting Center and
Buriram Career Development and Supporting Center. The project was preceded in the
year 2545. Three plant species; Buriram, Kampangsaen and Satoon species were
applied in the areas of 20 rai. The product in the first year was approximately 400
Kilograms per rai and 800 Kilograms per rai in the second year (40).

= The pilot project on the renewable energy derived from physic nut
plantation in land reforming area is under the responsibility of the Provincial Land
Reforming Office (41).

2) Alternative fuel plantation in Buriram province

Three years (2550-2552) development plan on alternative fuel plantation in
Buriram has been set up by Buriram Provincial Administration Office. The research
project on alternative fuel plantation in Buriram is to study the feasibility on physic
nut plantation by plot experimentation (42).

4.2.2 Oil palm
The policy involved oil palm plantation can be summarized in the table 4-17
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1) Oil palm plantation in the Northeastern region

According to the government policy on bio-energy development to be
replaced of imported oil, the strategy to promote biodeisel has been proposed by
Ministry of Energy and approved by the government on January 17, 2005. The pilot
project on production in the Northeastern has been assigned by the Ministry of
Agricultural and Co-operative.

The study of the Department of Agriculture 2005 found some area in
Northeastern was suitable for palm oil plantation as raw material for biodiesel
production. Therefore, the plantation was extended to the drought area through
biodiesel promotion plan. The test plot species were need for suitable species in the
Northeastern and become sources of data on palm oil plantation to those interested
farmers. Therefore, the palm oil species testing were started in the Northeastern area
and in Buriram under the responsibility of Agricultural Academic and Production
Factor Institute the area project is 20 rai for the period of 4 year (2005-2009) (43).

From such strategies, physic nut plantation promotion policy has been
set up to promote alternative energy plant in Buriram Province. The study indicated
that there are many projects originated to response the policies and use for increasing
of data information on physic nut plantation such as, solving uncertainty in production
quantity. The result of study plot experimentation of physic nut plantation in Buriram
Province will help to solve the production quantity doubt as well as building up the
confident to farmers in public relation or being as basic data to further physic nut
plantation in Buriram province.

While the physic nut survey project and application to join in physic
nut plantation of farmers are primary surveyed on their interesting on its possibility to
be the renewable energy. The implementation through its policy is to study on to the
exact product quantity before promotion. At present there is still lack of marketing

plan for alternative fuel plant in Buriram Province.

Present oil palm plantation policy is still waiting for the oil palm
production and still lacking public relation plan to provide knowledge and farmer’s

interest surveys on oil palm plantation.
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4.3 Analysis on Financial Results in Physic Nut and Oil Palm Plantation

The analysis on investment and benefit from physic nut and oil palm
production is considered on area site of 1 rai with the planting cycle of 20 years.
Investment data of physic nut and oil palm of Office of Agricultural Economics and
Department of Agriculture are used in this study (47, 13). This study was also
determined and analyzed on of benefit and capital investment on highly potential area

for physic nut and oil palm plantation.

4.3.1 Benefit and capital investment

4.3.1.1 Physic nut

The investment data from Office of Agricultural Economics and
Department of Agriculture, 2005 (45) was used in this study for capital investment of
physic nut plantation.

Three time of physic nut interval ages in which changing on its
investment, was assigned to 1 year, 2 years period and third period between 3 to 20
years. The first time and second time investment data were collected from
experimental plot plantation at Chai Nat province (46). The third period of investment
data was constant value because the investment data was collected from several farmer
groups which no researched on capital investment on plantation in past each year.
Therefore, the present data were collected from farmers groups and was calculated to
find the average of the age between 3 to 20 years.

The physic nut plantation was considered into 2 characteristics which
were referenced by Agricultural Land Reform Office (6). There are using for
economic industrial and for farmers household which labor and land rental were not
included because their plantation time was as free time. The second calculation was

for commercial.
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1) Capital Production Costs
Capital Production Cost of physic nut plantation was classified into 2
categories as follows: (Appendix C)
1.1) Fixed costs
Fixed cost was consisted of land rental, depreciation of
agricultural equipment, investment interest of agricultural equipment and pre-
production cost.
1.2) Variable costs
In general, variable costs are composed of 3 categories; labor,
material and capital investment interest. These costs will occur all the time on physic
nut plantation as follow:
= Labor costs
Labor costs on land preparation are consisted of plowing
and hole digging. Maintenance labor is consisted of grass mower and fertilizer and
chemical. Harvest labor is consisted of reap, thrash, seeding and expose.
= Material costs
Material costs are composed of 6 major categories;
breeding, fertilizer, pesticide, insecticide, fuel for transportation, non-renewable

material cost and maintenance agricultural equipment cost.

2) Quantity of product

Physic nut productivity was not much different between each age. In
general, farmer started to harvest physic nut when the trees were 8 month old. The
productivity varied according to age. From physic nut product research (46), physic
nut tree gave the highest productivity when they were 2 years old and 3 years old (800
kg per rai)

3) Value of products

With the average prices of physic nut at 5.00 baths per kilogram,
farmers started to gain their income from selling physic nut when the trees were 8
month. The average cost of physic nut oil was 20 baths per liter and residue of physic

nut after extracted was 3.5 baths per kg (6).
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The average net benefit of physic nut for commercial and using for

farmers household were show in Appendix C.

4.3.1.2 Oil palm

The investment data of Agricultural Economics and Department of
Agriculture (13) and reference from product quantity to Kongporn are used in this
study on investment of oil palm plantation (47). The oil palm plantation was

considered for economic and industrial. (Appendix C)

1) Production costs
Costs of oil palm plantation were classified into 2 categories as follows
(Table show in Appendix C)
1.1)  Fixed costs
Fixed costs were consisted of land rental, depreciation and
investment interest of agricultural equipment.
1.2) Variable costs
In general, variable cost was composed of 3 categories; labor,
material and other costs. These costs occurred all the time of oil palm as follow:
= Labor costs
Labor cost was consisted of planting, supplement chemical,
grass mower (give up the three years ago) and harvest.
= Material costs
Material cost were composed of 5 major categories;
breeding (22 trees per rai), fertilizer (2 times per year), pesticide and insecticide (120
baths per liter), fuel used for transportation and glove (when oil palm tree was 4 years
old)
= Other costs
Other cost was consisted of land taxation which was

determined by the local government and maintenance of agricultural equipment cost.
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2) Quantity of product

Oil palm productivity was not much different between each of its age.
In general, farmers started to harvest oil palm when the tree was 4 year old. The
productivity varied according to its age. Oil palm tree gave the highest productivity it

was 9 years old (6,408 kg per rai)

3) Value of products
With average prices of oil palm at 2.76 baths per kilogram, farmers

started to gain their income from selling physic nut when the tree was 4 years old.

The average net benefit of oil palm used for commercial is shown in

Appendix C.

4.3.2 Financial result analysis on investment in Physic Nut and Oil Palm
Plantation

Financial analysis on investment of physic nut and oil palm plantation
were made in terms of NPV and BCR which physic nut and oil palm plantation were
considered by 10% of discount rate through loan interest of Agricultural Economics
and Department of Agriculture (13). Details of financial analysis results show in
appendix C

1) Financial analysis of physic nut plantation

The investment on the physic nut plantation was considered for
commercial financial analysis in terms of Present value of net benefit (PVB), Net
Present Value (NPV) and Benefit and Cost Ratio (BCR) which were 32,235.40,
213.51 baths and 1.00 respectively. These results show that the investment on physic
nut plantation was commercially worthlessness. Because, Benefit and Cost Ratio
(BCR) was 1.00. These analyzed results show that investments on physic nut

plantation have no benefit.
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The investment on the physic nut plantation utilized for farmers
household in terms of Present value of net benefit (PVB) Net Present Value (NPV)
and Benefit and Cost Ratio (BCR) were 32,235.40, 10,565.26 baths and 1.49,
respectively. These results show that the investment on physic nut plantation was
commercially worthwhile. Because, Benefit and Cost Ratio (BCR) was 1.49. These

analyzed results show that investments on physic nut plantation have benefit.

2) Financial analysis of oil palm farming

The investment on the oil palm plantation was considered for commercial
financial analysis in terms of Present value of net benefit (PVVB) Net Present Value
(NPV) and Benefit and Cost Ratio (BCR) which were 71,177.74, 35,514.45 baths and
1.99 respectively. These results show that investment on the oil palm plantation was
commercially worthwhile. Because, Benefit and Cost Ratio (BCR) was 1.99. These

analyzed result show that investments on oil palm plantation has benefit.
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4.4 Acceptance on alternative fuel plants, physic nut and oil palm plantation

among local community

This study, in-depth interview was conducted among local community leaders
and agriculturists at Buriram province on high potential areas for physic nut and oil
palm plantation as show in figure 4-9 and 4-10 (list of farmers and community leaders
in Appendix E).

For farmers interviewing, the area with highly potential for physic nut and oil
palm plantations was selected included communication route, time frame and budget.
Total of 16 farmers leader groups were interviewed as representative of farmers in the
areas. These groups of farmer have received an advice to be conducted an interview
from District Agriculturist in each District. They were grouping depended on their
area, 2 farmers at upper area of the province from Khu Muang District, 2 farmers from
Putthaisong District, 2 farmers from Satuk District. Farmers in lower area of the
province were also selected, 2 farmers from Nang Rong District, 2 farmers from La
Han Sai District, 2 farmers from Chalerm Prakiat District. Farmers who lived in east
area of the province were 2 farmers from Lamplaimat District, 2 farmers from Nong

Hong District. Interviewing farmers was done at location as indicated in figure 4-11.

In this study, the interview of 18 local community leaders of Buriram, was
selected from major organizations involved in policy planning. The interviewees were
the leaders or persons responsible for planting alternative fuel plants. Local
community leaders were divided into 3 groups by in order to easy on summary of the
results grouping of each organization with similar major duties as:

1. Group of community leaders who set up local policy, i.e., Provincial
Administration Organization, the District Administration Organization

2. Group of community leaders in agriculture (Take care of growing
alternative fuel plants) i.e., Provincial Agricultural Extension Office, the Buriram
Agricultural Academic and Production Factor, The Office of Agriculture and Co-
operative, the Provincial Land Reformation in Buriram, the Land Development Station
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in Buriram, the Ministry of Natural Resources and Environment, the Royal Irrigation
Department in Buriram

3. Group of community leaders in marketing (take care of selling and
production process), i.e., the Provincial Industrial Office and the Provincial

Commercial Office.
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Figure 4-9 Interview located base on the highly potential area

for physic nut and oil palm.

Results of study on in-depth interviews

The detail of results in this study on in-depth interviews showed in Appendix E
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4.4.1 Characteristic of agriculture

The agricultural activities in Buriram are mostly mono plantation such as rice
and farm crop such as sugar cane and cassava. The farmers will change their crop
which depended on the seasonal price of the agricultural product. Most the agriculture
products of farmers were sold directly to the rice mortgage program of Agricultural
Cooperate. Agricultural labor in Buriram is sufficient. The problems and obstacles in
farming in most areas of Buriram are the highly cost on capital investment effected
from increasing of diesel prices. The natural problem is drought and low nutrient soil.
At present, many areas in Buriram are encouraged to use organic fertilizer instead of
using chemical fertilizer. The problem on drought is solved by building the big dam in
each district.

4.4.2 Opinion on alternative fuel plants plantation

Most of the farmers have been known on the alternative fuel plants that are
important and necessary to replace of the diesel in agricultural sector. But they are still
worried about their benefit and production per rai.

The local community leaders in Buriram are interested in alternative fuel plants
as it is an important and should be supported and studied urgently. The opinion of
major farmers in Buriram is the alternative fuel plants can be capable plant. There are
equipments for farming in every household and they are used to plant and have plenty
supply of labor. Mr. Narong Onchoi, Buriram (Agricultural and Cooperative Officer)
added that the plantation in Buriram does not have to do for the food only, alternative
fuel plants can also be planted such as setting up alternative fuel plants area zone
nearby areas and manufacturing areas to supply raw materials allowing the farmers to
receive source of energy within the province. The interested types of alternative fuel
plants are sugar cane, cassava and physic nut.

Mr. Tavee Boonamnuay (Provincial Industrial Officer) remarked on industrial
sector that they are still kept watching on building ethanol factory. The alternative fuel
plants was emphasized only the physic nut plants because it does not required any set

of market price like other commercial crops.
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4.4.3 Acceptable on physic nut by Buriram local community
The farmers knew that the physic nut as local plant growing in the paddy field,
ranch and fence. They were understood that oil derived from the physic nut can be

used replacing of diesel fuel with simple process make by themselves.

4.4.3.1 Demand and interested on the physic nut plantation

Most of farmers were interested and needed to plant the physic nut
because of replacing of diesel fuel. The physic nut was suitable in these areas which
can be planted and gave products. It can be as minor plant by inserting in the paddy
field without disturbing the exist plants. The expectation from physic nut plantation is
oil that used for agricultural machine. But they still be worried about the production
quantity whether it will be worthy or not when the physic nut was turned to be
commercial crop.

For the community leader, they said that physic nut was interested in
early priority because it can be planted in this drought area. This plant was also
planted in bare land to be an extra income of the farmer which needs not to change
their existed economic plants. The oil extracted from the physic nut can be processed
in their area. The physic nut oil can be used for agricultural machines without adding
some diesel mix. The physic nut can be harvested within a year. Mrs. Punyawee
Polsinghchan (Assistant Deputy to Provincial Administration Organization) said that
however, the physic nut plantation was not being supported to the farmer due to it
should be well studied first.

Mr. Tavee Boonumnuay (Provincial Industrial Officer) and Mr.
Surapol Sookkanta (Provincial Commercial Officer) added that the physic nut was
interesting only for the farmers in the middle level to the small level on using by
themselves. The physic nut plantation in Buriram has most possibility planted in
terms of alternative oil production used for agricultural.

Mr Adul Teeraorn (The Academic Agriculturalist from Provincial
Agricultural Officer) remarked that the physic nut was suitable to be planted in this

area because of its tolerate to the drought.
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4.4.3.2 Acceptance on physic nut plantation

It was acceptable by the farmers on plantation in their residential area.
If there was physic nut plantation in the area as a sample, this will be induced to other
farmers to decide to do so. If there was a refinery within the area, the cost on raw
material transportation will be reduced and the farmers able to buy the product in
cheap price. However, there should have sufficient raw material to supply the refinery
due to the reason of financial viability.

The leaders community said that it was acceptable if there will be
physic nut plantation in Buriram. If the farmers in the same or nearby such the area
have known that the physic nut able to be an extra income and use of engine oil, it
will be good sample for other farmers to consider of its advantage and disadvantage.
The oil extractor should not be a problem if requested could be made through the
District Administrative Organization. Mr Sawaeng Leangthonkam, Predisent of the
Kumuang Administrative Organization and Mr.Yom Jinjainam from Lahan sai
Administrative Organization reported.

Mr. Tavee boonamnuay, from Buriram Industrial Office and Mr.
Surapol (Buriram Commercial Office) deem that physic nut plantation in the local
area was accepted as the former local plant. However, it was unworthy for
commercial purpose. The product was still lower than its investment. Furthermore, the
Provincial Commercial Office and the Provincial Industrial Office did not have policy
to support on marketing and industry. At present, the possibility of product conditions
from physic nut plantation was categorized in the medium and small agricultural

groups and suitable for household.

4.4.3.3 Expected Marketing Strategy

Both community leaders and farmers agreed that physic nut should be
grouping of similar to the agricultural co-operation group. There is agricultural
equipment in each community and needed not more invest because the oil can be in
form of sharing product. The oil was collected from every household and processed
for agricultural sector used for each household. The Sub district Administration Office
provided the pressing machine to the group. This process was more possible to be

conducted for commercial purpose it they knew about the dealer. The present
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government does not buy the physic nut seeds for commercial. The expected
marketing strategy of physic nut as being showed in figure 4-10.

Farmer <— Co-operative <= Oil Expeller
> —
-Plant in their resident -Provide the seedlings . .
-Deliver to the office -Receive the product from farmer g Ing machine from the co-
-Receive the sharing of oil  -Deliver the product oil expelled opera’_uve_ and return - .
from the co-operative -Receive the oil and give to the -PTOVII.']CIB:| Admlnlstratlo_n
agriculture Organization take care the oil
expeller

Figure 4-10 Expected marketing strategy.

4.4.3.4 Problems and Obstacles

The farmers did not have to change their former plantation on the
commercial crop to be the physic nut, but they needed to plant as supplement crop
together with the industrial crop. Moreover, there was no budget on physic nut
plantation and no supporting market for commercial purpose. Another problem was
that farmers did not clear on physic nut information.

The community leader said that presently, the study on the effect
occurred from physic nut plantation is still on the process and not distributed on the
advantages and disadvantages yet. The product was unworthy and the farmers were
not confident in the efficiency of the physic nut oil used for agricultural engine. The
study on production from plantation should be conducted practically. These were an
important factor for the farmers to make decision on physic nut plantation. Another
problem was stability of market, who was a dealer to buy their products. Therefore,
the plantation should be focused on the consumption only in the co-operative group

and within the local area.

4.4.3.5 Suggestion
=Should conduct the project providing the information on physic nut

plantation and general information.
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=Should have marketing support from the government if the
plantation will be commercial used.

=Plantation in the local area for the purpose of using the oil for
themselves should be preceded into co-operative group and supported by the local
administration organization in both equipments and others

=Should have been encouraged on physic nut plantation
systematically and sample plot to provide information agriculturist for make decision.

=The local farmers should attend the seminar on transfer knowledge
together with agricultural organizations

= The study should be conducted on the quantity of the physic nut and
maintenance expenditure including worthy reward. At present, the study in this matter

still remains unclear.

The results of the study indicated that most of farmers could accept
physic nut plantation in the area household consumption. Since physic nut has been
considered as local plant, the farmers also familiar and already planted physic nut in
the field. The farmers increased their interest in physic nut plantation which was
consonant to the research of Narongchai Klomwattanakul (35). This study been
founded that farmers expected physic nut to be replaced for diesel in agricultural
sector. However, farmers decided not to plant physic nut for industry level due to lack
of promotion by government. This condition is uncertain on the investment. Another
important reason is an inadequate market to purchase the seeds. This study is also
consonant to the research of Salingkarn Sujarithum (34).

4.4.4 Acceptance of oil palm by Buriram local community
Most of farmers have been known of oil palm and understood that oil derived
from oil palm can be used replacing of diesel. However, they do not have knowledge

about oil palm plantation.

4.4.4.1 The interest and demand on oil palm plantation
Most farmers were not interested and no needed to plant the oil palm

because they did not have knowledge.
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The oil palm needed more maintenance required more water priority
and has high investment. The long period of drought season would cause serious effect
to oil palm production and risking investment. When compared with the physic nut
and other crops, the farmers did not need to take a risk. However, some farmer from
Nhong Han district and Lahansai district were interested on oil palm plantation but
they did not need to plant. Due to they did not need to take a risk on changing their
crops to oil palm. If the oil palm could be planted in the area, it would be also used for
replacing of the diesel.

The community leader said that oil palm in Northeastern region is a
new event. Mrs. Punyavee Ponsinghchan (Assistant to Provincial Administration
Organization Deputy) remarked that her office did not have the information on the oil
palm plantation in Buriram. However, organization has been known that the oil palm
could be transferred to the biodiesel. The product from oil palm per 1 rai was higher
than the physic nuts and the price was also high. Moreover, oil palm market was more
stable. The consideration in term of plantation areas in Buriram, the study indicated
that the areas were not suitable for planting. The changing idea of the farmers to plant
the oil palm is quite difficult. There is some limited on capital investment and growing
time. Therefore, they believed that the need on oil palm plantation in such the areas
was less.

Mr. Tavee Boonumnuay (Provincial Industrial Officer) and Mr. Surapol
Sookkanta (Provincial Commercial Officer) added that oil palm has been studied for a
long time. The office found that the farmers were also interested in oil palm but they
did not make decision to plant. The oil palm has high investment and long period of

production time.

4.4.4.2 Acceptance on oil palm plantation

The farmer could accept the oil palm plantation in the area and could be
useful for other farmers to make decision on planting. However, the possibility on
building the refinery was difficulty in such the areas. The supplying material was not
sufficient. At present, the refinery in Rayong Province is already built and located not
far from Buriram Province which the farmer could deliver the oil palm within 24

hours.
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The community leaders said that oil palm plantation in Buriram could
be accepted due to the oil palm could be delivered to the factory in Rayong. Therefore,
the problem on purchasing sources would not be occurred the market. If some of the
farmer was interested to plant the oil palm, it would be a sampling interested to other
farmers. It is believed that oil palm plantation should be possible for the farmer in
medium and large groups since its required high investment and risking. It would not
be worthy for small agriculture because of the small area.

The oil palm could be increased of its raw material for bio-diesel
production. Moreover, oil palm price was high that can be provided the choice of
farmers to increase their income when their crops were low product and not be worthy

The opinions of Mr. Niyom Daengsawas (Land development station in
Buriram) and Mr. Pramote Palapananavee (Buriram Royal Irrigation) the community
leader who disagreed on an acceptable of oil palm plantation, have considered that oil
palm needed a lot of water while a period of drought season in Buriram took along
time. The risk on the capital investment was high. Therefore, the farmer should not

invest on planting oil palm until the research concerned has been done.

4.4.4.3 Expected Marketing Strategy

The oil palm should be planted for commercial because its capital
investment was it higher than the physic nut. The medium and large farmers group
could invest the oil palm including required large refinery. Therefore, the market
policy should be involved with both private sector and the government to assign of the
price and market direction including price guarantee for the product from the farmer.
If the study on the product of oil palm has been successes in the future, the

organizations should support to build a factory within the area.

4.4.4.4 Problems and Obstacles

The crucial problems of the oil palm were on inadequate of water
throughout the year, including lack of knowledge, high capital investment; need large
refinery machines and late production. These problems were compared with the physic

nut for their decision making which they would not to be risking on the investment. If
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the palm product was not much, the less chance to build the refinery in Buriram. There
was no supporting of market to be carried out the product.

Since the farmer lacks of knowledge of oil palm, they were afraid of
changing new plantation. The interview with Mrs. Rattiya Surayothee (Agricultural
Academic Specialist from Agricultural Academic and Production Factor Institute), her
reasons on not to support oil palm was her waiting for the experiment resulted on its
production. The principle studied was found that the development on the oil palm is
normal as the oil palm in Suratthani. The experiments are still waiting for the quality

of the oil palm.

4.4.4.5 Suggestion

= Knowledge and general information should be provided on planting.

= The marketing strategy should be made with transportation plan and
price guarantee from the government

= The pilot plot of oil palm should be demonstrated for its to product,
quantity and capital investment with and profits in the area.

= The farmer should attend the seminar on knowledge transfer with the
agricultural organization.

= The pilot oil palm plot should be conducted to encourage there
confidential.

= The supporting plan on oil palm plantation should be created when it

was considered the on productivity and the compensation.

The results of the study suggested that most of farmers could accept
growing oil palm plantation but they are not willing to plant it. After the study on
influences factors effected on their acceptable of the farmers opinion from the research
of Vichit Arvakul (19), it was founded that farmers could accept on planting oil palm
in Buriram Province. The only one important reason was good profit in making. Then,
if oil palm could be planted well in Buriram Province. This was a new alternative for
farmers. This study was also consonant with the research of Veena Rattanapracha (33)

who suggested on their no willingness to plant oil palm from the 4 main reasons as
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follows: 1. Having complicated plant processes and difficulty of supporting
seedlings and maintenance as well. 2. Farmers never have any knowledge and familiar
in oil palm plantation. 3. Test on planting of oil palm must be done in large areas
otherwise it may not be worthy investment. 4. It may take 4 years for the first harvest.
Besides those 4 mentioned characteristics, the research of Vichit Arvakul (19) also
mentioned few more characteristics that contributed to the farmers’ decisions for not
planting oil palm. The lack of promotion from the government and inadequate
numbers of dealer for commercial production at Buri Rram Province. This was also
coincided with the research of Salingkarn Sujarithum (34). Therefore, farmers could

accept these significant characteristics, but still not willing to grow oil palm.

Meanwhile, most of local community leaders who have taken part in
local policy planning of Buriram Province have accepted oil palm plantation. They
have foreseen oil palm was new economic plant of the Northeast. However, farmers
have not decided to plant oil palm yet because they were uncertainly on plantation in
Buriram Province. Even though oil palm could be actually planted, farmers needed to

clear with sample work before they could make decision.

According to the additional study of the dealer for commercial
production of Industrial Factory Department, 2550, it was indicated that the distance
from factories located at Vanjang District, Rayong Provinces (from the interview with
Mr. Adul Teeraorn, The Academic Agriculturalist from Provincial Agricultural
Officer), to Nang Rong District, Buriram Province was approximately 310 kilometers.
There are two biodiesel production factories is Bang Nam Plew District,
Chachoengsao Province. The distance from Buriram Province to Nang Rong District is
approximately 260 kilometers. Another biodiesel factory is in Lad Lum Kao District,
Pathum Thani Province. The distance from Nang Rong District, Buriram Province is
approximately 320 kilometers. There are also two biodiesel factories on oil palm
(without oil refine) near Buriram province, one is in Muang District, Nakhon
Ratchasima Province and another is in Wangnoi District, Khon Kaen Province. The
distance from such the two factories to Nong Hing District, Buriram province is 70
kilometers and from Ban Mai Chaipoj District, Buriram estimated 66 kilometers
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respectively. Therefore, all four factories are important to be considering biodiesel

production in Buriram Province.

It can be seen that farmers are willing to accept growing plantation of
physic nut more than oil palm. However, both plants have feedback that made farmer
decided not to invest. At present, the policy on planting alternative fuel plant both
physic nut and oil palm at Buriram Province has been preceded by the government.
There are various projects to increase capacity on planting both plants as well as the

data to support decisions nabbing of farmers on physic nut and oil palm plantation.
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CHAPTER V
CONCLUSION AND RECOMMENDATION

5.1 Conclusion

The GIS application was applied to study on potential area for physic
nut and oil palm plantation in Buriram province. The factor on physical, local policy
and economic were taken into account on acceptable plantation in local community.

The result is concluded as follows:

5.1.1 Potential area for physic nut and oil palm plantation

This study on potential areas for physic nut and oil palm plantation was
considered on 6 factors affected to crops plantation. These factors were average annual
rainfall, soil suitability, temperature, slope, elevation and land use which had been

used for evaluating potential for physic nut and oil palm plantation.

5.1.1.1 Physic nut

The potential areas in Buriram province for physic nut plantation were
of 6,340.24 square kilometers or 62.78 % of the total areas. The high potential area
was 2,216.27 square kilometers or 21.96 % of the total areas. Mostly areas were found
in Ban Mai Chaiyaphot District area of 222.46 square kilometers. While moderate area
was 3,959.12 square kilometers or 39.19 % of the total areas, mostly found in Satuek
district. The less potential area was 164.85 square kilometers or 1.63 % of the total
areas, mostly found in Prakhonchai District at the area of 53.50 square kilometers. The

non potential area was 877.90 square kilometers or 8.69 % of the total area.

5.1.1.2 Oil palm

The potential areas in Buriram province for oil palm plantation were
1,919.11 square kilometers or 18.98 % of the total areas. The high potential area was
804.73 square kilometers or 7.96 % of the total areas. Mostly areas were found in

Lumplamat District at the area of 107.40 square kilometers. Moderate potential area
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was 1,079.16 square kilometers or 10.68 % of the total area. The less potential area
was 35.22 square kilometers or 0.34 % of the total areas. The non potential areas were
5,299.03 square kilometers or 52.49 % of the total areas, mostly found in Muang

District at the area of 691.61 square kilometers

Table 5-1 Potential area for physic nut and oil palm plantation

Highly Potential Moderately Potential | Marginally Potential Non Potential
Crops Area Area Area Area
(square % (square % (square % (square %
kilometer) kilometer) kilometer) kilometer)
Physic nut 2216.27 21.96 3959.12 39.19 164.85 1.63 877.90 8.69
oil palm 804.73 7.96 1079.16 10.68 35.22 0.34 5299.03 52.49

Source: Research, 2006

5.1.2 Policy
The policy studied concerning to physic nut and oil palm plantation in Buriram
province was conducted by interviewing of people involved in creating local policy of

Buriram province. These data were collected from both documentation and opinions.

5.1.2.1 Physic nut plantation

Buriram Province has been received physic nut plantation policy. The
following 3 organizations were assigned to participate in projects concerned.

1) The Agricultural Office in Buriram was responsible to current
survey of physic nut plantation and also took local members application to physic nut
plantation project.

2) Office of Provincial Land Reform was responsible to the pilot on
project physic nut plantation including preparation for experiment and cultivation. At
present, survey among farmer groups is still conducting.

3) The research study plan on alternative fuel plants is conducted by
Buriram Provincial Organization. The experimental plot for physic nut was started to

study its possibility and still waiting for the result.

The 3 organizations have developed policy even though there were not

the promotion plans on physic nut plantation to the farmer due to uncertainly on its
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product that would be or not worthy. So, at present, the study has been done on testing

plot.

5.1.2.2 Oil palm plantation

Buriram Province has created commercial policy for oil palm
plantation. At present, oil palm is being tested on planting in Agricultural Services
Center on Plant Technology and production factor Buriram Province. This project area
was 40 rai. After 2 years of oil palm plantation, it was indicated that oil palm trees
able to been growth in normal rate. However, it must have monitoring on its first
production in the 4" year. Then, the result of the study should be assisted on further

decision making on promoting oil palm plantation in Buriram Province.

5.1.3 Economics

Financial analysis on commercial investment of physic nut plantation was
indicated that it was worthlessness, because it could not make a benefit or increasing
of income. The consideration on PVVB (Present Value of Benefit) value was closed to
PVC (Present Value of Cost), and BCR valued was 1. It is indicated that present

benefit value is equal to present cost value.

In the meantime, the investment on physic nut plantation for farmer
household consumption was worthy. The consideration on NPV was positive value
which indicated that the present benefit value was higher than present cost value. The
BCR value was 1 which indicated that the present benefit value was higher than

present cost value.

The results of financial on investment of analysis in oil palm was worthy
because the NPV was positive value. Then, it was indicated that present benefit value
was higher than present cost value. The BCR value was higher than 1 which indicated

that present benefit value was higher than present cost value.

In comparison of financial analysis on investment of physic nut and oil

palm for household consumption, it was found that the NPV of oil palm was more than
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the NPV of oil physic nut at 24,949.19 baths. That project time frame has been set for

20 years. Therefore, the NPV of oil palm plantation should make more profit from its

investment than physic nut.

Table 5-2: Conclusion of Financial Analysis of physic nut and oil palm

Crops Presen_t value of | Present value of Net Present Bengggtand
benefit (PVB) cost (PVC) Value (NPV) Ratio (BCR)
1.physic nut
1.1 commercial 32,235.40 32,021.89 213.51 1.00
1.2 farmer Household 32,235.40 21,670.14 10,565.26 1.49
2.0il palm 71,177.74 35,663.28 35,514.45 1.99

Source: Research, 2006

5.1.4 Acceptance of Local Community
The in-depth interview was conducted to study of community acceptance on
physic nut and oil palm plantations in Buriram province. This study was focused on

farmer groups and community leaders who participated in local policy.

5.1.4.1 Acceptance in physic nut plantation

A group of farmer could accept physic nut plantation and interested in
plantation. They needed to plant as supplement or minor crops in their agriculture
areas usually at the edge area. Their objective was not to change major crops
(commercial crop) to physic nut. Because the physic nut could only be an extra
income as well as being an alternative fuel plant for diesel. The farmers were not to
consider the physic nut to be commercial crops.

While the leader group could also accept physic nut plantation and
interested plant in Buriram province as well. The physic nut plantation was considered
to be suitability for small or medium level of farmers, only for household
consumption. Then, physic nut may be planted in Buriram province as alternative fuel

plants and possible to be applied for biodiesel replacing diesel for local consumption.



Fac. of Grad. Studies, Mahidol Univ.

M.Sc. (Appro. Techn. For Resou. And Env. Dev.)/ 83

Table 5-3: Conclusion of acceptable physic nut plantation in Buriram Province

Strengths

Weaknesses

1 Being indigenous cropthat most locals are
familiar with.

2 Physic nut may be grown in drought area, suitable
for Buriram Province where rainfall skips in some
years.

3 Farmers have believed that physic nut could
actually produce.

4 Refining may be done with small machinery and
operated by farmers.

5 Able to grow them as supplement crops or in
vacant lots and unused areas.

6 Immediate application with low cycle agricultural
machinery.

7 Fast yields and able to give products within 6-8
months.

8 Suitable for Medium and Small Group Farmers
which are more than 80 percents of total farmers
in the province.

9 Physic nut plantation may be grown as
cooperative growers which could promote
community unity.

1 Unclear data on production volume in Buriram
Province.

2 Unsuitable for growing commercially as well as
not worth investment because no definite
market for selling products.

3 Farmers are still lacking accurate knowledge
and understanding on physic nut plantation.

4 There has never been the study on effects from
physic nut plantation.

5 There is no active promotion from the
government in physic nut plantation.

6 There are no knowledge transfered in physic
nut plantation and Technology in physic nut oil
Production from concerned experimental
divisions to farmers.

7 Refining machine has not been actively
promoted in each area. However, it must
depend on numbers of growing tendency in
physic nut plantation among farmers.

5.1.4.2 Accepting oil palm plantation

Although most farmers could accept oil palm plantation, but they were

not interested and needed for plantation due to lack of knowledge. Even through the
farmers were aware of potential area and worthy investment, but they were not made
decision on plantation. The inadequate knowledge and uncertain of oil palm
production has been the reason for their risking on investment and change from
commercial crops to oil palm plantation.

Most of local community leaders could accept oil palm plantation and
forest that oil palm is a new crop in the northeast region while the farmers were not
needed to plant. This was resulted from uncertainly, if oil palm could be actually
planted or not in Buriram Province. Even through could be done, but it was rather
difficult to change farmers’ ideas. The farmer may need to see sample testing plots

before making self-decision on plantation.
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Table 5-4: Conclusion of accepting oil palm plantation in Buriram Province

Strengths

Weaknesses

1 High yield per rai with definite marketing.

2 Reliable effective oil palm.

3 Capable of being economic crop as new
alternative for farmers.

4 Oil palm production may be used in various
ways apart from being part of biodiesel.

5 Worthy of long-term investment.

6 Bio Diesel from oil palm may be used with
Diesel Engine.

7 Farmers are still

1 It is newest crop of the Province. Farmers are
still lacked of knowledge on planting and
maintaining crops as well as misunderstanding
about oil palm.

2 It needs close caring and watering during
planting because it cannot endure dryness.

3 Since large areas are needed in growing physic

nut, it cannot be planted as supplementary
crop.

4 Planting oil palm in the beginning will require

high investment. There is no income for the
first 3 years after planting because of slow
yield.

5 Qil refinery machine is large machine with

high investment. Farmers cannot process with
their own.

6 If oil palm was planted, produce must be sent
to factory in closely province because there is
no factory in the study area.

lack of confidential in

production.

8 There is no promotion or organization for

knowledge from the Government.

9 Changing farmer’ ideas are rather difficult

because it needs actual agricultural plot for
demonstration.

5.1.5 Overall conclusions

5.1.5.1 Physic nut

The study on potential areas for physic nut plantation in Buriram

province was mostly moderate potential area. The policy related to physic nut

plantation has never been any promotion plan because it is still be in study on its

worthy investment of the production from experimental plot. However, physic nut

plantation for farmer household consumption was worthy investment but not benefit

on commercial level. The data on potential area, local policy and investment were

considered on their acceptance of the community on its plantation. It was found that

they were willing to accept and need to plant. However, the demand for physic nut

plantation was only to replace diesel fuel but not for being economic crop.
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5.1.5.2 Oil palm

The study on potential areas for oil palm plantation in Buriram
province was mostly non potential area. There was not policy to promote oil palm
plantation in Buriram province because still waiting for the results of the study from
Agricultural Services, Plant Technology Production Factor Center. The Commercial
investment for oil palm plantation was worthy. The data on potential area, local policy
and investment were considered on the acceptance community on plantation. It was
indicated that they were willing to accept but not make decision on plantation because
uncertainly on the production. They could accept oil palm plantation in the areas it the
data derived from their area would help other farmers to consider about their
plantation that should be done or not. The current situation found that there is low

possibility of farmers to oil palm plantation in Buriram province.

5.2 Limitations for this study

1) In the study potential area for physic nut plantation, rating of soil
suitability data of castor oil was the reference for physic nut. Because rating of soil
suitability data of physic nut has never been identified. Therefore, the researcher
decided to apply rating of soil suitability data of castor oil because physic nut and
castor oil are the same family (Euphorbiaceae) and rating of soil suitability data of
castor oil was identified by Department of Land Development.

2) Regarding to the investment on physic nut plantation, the secondary
data and national average from Office of Agricultural Economics, 2006 was used data,
not the investment data of physic nut plantation in Buriram province which could be
used for initial decision. Therefore, the further studied the investment data in physic
nut plantation should be from testing plot in the actual studied area.

3) In the interview of each Sub District Administration, the researcher
could not reach the target due the interview period was conducted airing their
budgetary meeting in Buriram province. The researcher could interview only 4 Sub
District Administrations. They were Sub District Administrations of Khu Muang,
Phutthaosong, Lahan Sai and Lumplaimat. The rest were District Agriculture and

farmer groups in the areas.
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5.3 Research Recommendations

1) Regarding the study on potential area for physic nut and oil palm
plantations, the factors were considered only the influence factors. These factors could
be used for initial consideration on potential area. However, there were other factors
affected to their growth, i.e., rainfall distribution, moisture. Therefore, these factors
should be considered to use in further study.

2) Financial analysis on physic nut and oil palm plantations for farmer
household consumption were worthy investment. Therefore, farmers could decide to
invest in both physic nut and oil palm plantations. However, farmers should consider
on characters of plants before investing. For examples, physic nut should be harvested
earlier than oil palm and farmers may be able to refined oil in their area. But the
limitation is such the investment must not be done for commercial crop. Meanwhile,
oil palm required 4 years period for harvesting. Since oil palm gave higher yield per
rai than physic nut, it is may be selected to be an alternative fuel plant for economic
crop. However, there are few limitations in production process because oil palm must
be sold within 24 hours after harvesting. Therefore, farmers must also be considered
on the distance between plantation and factory.

3) Data of in-depth interview was considered on highly potential area for
physic nut and oil palm plantation including, route, time frame and budget. The results
of the study may reveal only information that could help farmers in making initial
decision. Data from this study should be benefit to create guidelines for planting
alternative fuel plants in Buriram Province in the future.

4) Interviewing with community leaders indicated that every interviewee
was interested in planting alternative fuel plants. Since many pilot projects were not be
monitored (Interviewing with District Agriculture), the significance of alternative fuel
plants had been reduced. Unfortunately, if the government took this policy to operate
seriously together with the interest of the farmers, interviewing farmers, these would
make Buriram province become leading province in planting alternative fuel plants of
northeast region.

5) The study of society indicated that farmers were still lacking of
knowledge on alternative fuel plants. Therefore, there should be on well public

relation on alternative fuel plants in Buriram province or disseminating news to
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farmers to receive beneficial information. The Promotion alternative fuel plants must
be emphasized to be the major used for renewable energy in farmers household but not
for exporting product.

5.4 Implementation

1)  The results of this study may be used consideration on the area with
high potential for to be the incorporation land use planning of physic nut and oil palm
plantation in Buriram Province. These results have been used in the pilot study for
planting both plants. When the outcomes from experimental plot of Agricultural
Department indicated the possibility of physic nut and oil palm plantation.

2) The results of the study may be applied with economic study to
consider an initial worthy investment of physic nut and oil palm. The data and
production from experimental plot in Buriram Province will be used for decisions-
making for physic nut and oil palm plantation.

3) The government organization wish to promote alternative fuel plants
can apply the results on social study to be used as supporting data for making decision
in the future. The process must be clear in order to induce the farmers and community
leaders’ accepted in alternative fuel plant.

4)  The results of this study are principle data on the possibility of physic
nut and oil palm plantation. Before promotion of these plants, they should prepare
supporting technology for planting such as, physic nut plantation for farmer household
consumption. The farmers should have their own squeezing machine for physic nut
seeds. Therefore, the District Administration Organization in each area should support
to the farmer group. At the same time, certified of oil palm seed in the area as well as
transportation routes to refinery factories in the nearby area (assumed that there are no

oil palm refinery factories available in Buriram Province).

5.5 Recommendation for future research

1) For this study of, only some factors has been identified to evaluate the
area for physic nut and oil palm plantation. These factors should be used for primary
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consideration of suitability. However, interested people must consider on other factors
as well. For example, suitable of location for oil refinery in the area should be
considered further studies.

2) The results of this study may be applied to other providing areas that
would be considered on factors and additional data collection, i.e., physic and
available policy in the area. The process must be done to be efficiency on alternative
fuel plantation with the environment condition.

3) Since oil palm would not be yielded in the first year. Normally, oil
palms give production in the 4™ year. So, the study should be made of minor crops that
could be planted between rows of palm trees. The farmers should be advised to plant
the minor crops for extra income during none production period of oil palm.

4)  The comparison study should be made with other economic crops that
may made better extra income, i.e., para rubber and eucalyptus, in order to make

decision between alternative fuel plant and economic crops.
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Soil Requirement

Factor Rating

Factor Unit Sill S2 S3 N Reference
(1.0) (0.8) (0.5) (0.0
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i ppm .45 310 = i nsuWauIfaY
K ppm >30 <30 - - ’
Organic metter % >1.5 0.5-1.5 <0.5 = 2533
CARCRLREEER N
4 CE® Meqg/100g(soil) >5.0 3.0-5.0 <3.0 - o da
Physic nut BS. % >75 3575 <35 i AIUWAUINAY,
2533
819890101
Soil Depth cm. >150 150-100 50-100 <50 nIuWauIRAY ,
2533
Y a 1
e C, SiC, S Massive ’ON?JWWQ'WN
Soil Texture . LS, L, CL, ’SC S‘i Gravels c ATUNAUINAY,
SiCL,SiL :
2533
Soil drainage class 5,6 4 - 1,2,3 AsuNauIRau
2535
N ppm >0.2 0.1-0.2 <0.1 - @ Sa
P ppm >10 6-10 3.6 <3 | DINMERAMAY,
K ppm >30 <30 - - 2535
Organic metter % >2.5 0.5-2.5 <0.5 -
Reaction pH 5.1-6.0 6.1-7.3 7.4-8.4 >8.4
4.5-5.0 4.0-4.4 <4.0
Oil Palm C.E.C. Meq/100g >15 3-15 <3 - AsuUWARAY,
B.S. % >35 <35
2535
Soil Depth cm. >100 50-100 25-50 <25 AsuNauIRau
2535
Soil Texture - SL, L, C, LS, sC SiC, S Massive nsuﬁmmﬁﬁu
SCL, SiL, c, ’
Si, CL, Gravels | 2535

SiCL
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dy A EZ a @ @ Ao
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4

a { [ o @ 4 % a [ a
aaunwuludaniay3sudinerua 100 ¥AAYL 1INTIVIUNTANBINTHEINTAU

]
[ @ Ao J ' a [~ a Aa dy P A A
WHINYIINY W‘U’JT’Ijﬂﬂ’tﬁ]f)llW'i$Lﬂuijﬂﬂuﬂhﬂllﬂﬂwuﬂiﬂﬂﬂ’qg’]ﬂ@ szanm 547.70 @159

A lawAs (49) A4A151990 B-2

(%

A { A A a @ @ 4
AT NN B-2 lﬁ@1/]Llﬁgﬂmﬁﬂﬂﬁﬂfﬂﬂum@\‘mQﬂ'}ﬂug yey

Property
. 4 Soil Area Percentage 5 ) )
NO. Soil series legend | (Sq.KM.) (%) s_0|I ' Soil soil
drainage | Nutrient | texture | depth
(class) (cm)
Bua Lai calcareous 3 lad sl >150
1 | variants Bli-ca 119.7 1.19
sl >150
2 | Bua Lai series Bli 374.3 3.71 4 %
sl >150
3 | Bua Yai series By 50.09 0.5 4 low
Buntharik high base 4 low sl >150
saturation and calcareous Bt-
4 | variant hb,ca 13.19 0.13
Buntharik high base 3 PPl Is >150
saturation and coarse- Bt-
5 | loamy varian hb,col 66.24 0.66
Buntharik high base 4 T8 sl >150
6 | saturation variant Bt-hb 122.3 1.21
sl >150
7 | Buntharik series Bt 27.67 0.27 4 low
3 medium cl 100-
8 | Buri Ram series Br 80.07 0.79 150
) ) 4 medium cl 50-
9 | Chai Badan series Cd 3.26 0.03 100
Chai Badan gray mottled 3 medium cl 50-
10 | variant Cd-gm 22.57 0.22 100
Is >150
11 | Chakkarat series Ckr 134.1 1.33 4 low
sl >150
12 | Chamni calcareous variant | Cni-ca 77.08 0.76 4 low
cl >150
13 | Chamni clayey variant Cni-f 101.9 1.01 3 low
Chamni low base 3 low cl >150
saturation and clayey Cni-
14 | variant Ib,f 65.21 0.65
Chamni low base Cni- 4 low | >150
saturation and no plinthic | Ib,no
15 | variant pic 28.07 0.28
Chamni low base 4 low | >150
16 | saturation variant Cni-lb 203.9 2.02
Chamni no plinthic and Cni-no 4 low sl >150
17 | calcareous variant pic,ca 252.4 2.5
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Property
. . Soil Area Percentage - ) )
NO. Soil series legend | (Sq.KM.) (%) sp|l ' Soil soil
drainage | Nutrient | texture | depth
(class) (cm)
Chamni no plinthic and Cni-no 4 low sl >150
18 | clayey variant pic,f 10 0.1
Chamni no plinthic Cni-no 4 low sl >150
19 | variant pic 434.6 4.31
Chamni no plinthic, Cni-no 4 low | >150
clayey and calcareous pic,f,c
20 | variant a 16.74 0.17
sl >150
21 | Chamni series Cni 1301 12.9 4 04
5 los cl 100-
22 | Chok Chai series Ci 65.92 0.65 150
sl >150
23 | Chom Phra series Cpr 547.7 5.43 5 low
3 medium sl 100-
24 | Chum Phae series Cpa 78.08 0.77 150
6 10W SI 100'
25 | Chum Phuang series Cpg 97.34 0.96 150
Is >150
26 | Chumphon Buri series Chp 20.65 02| 4 1oy
Is >150
27 | Dan Khun Thot series Dk 721 007| 6 fow
~ Is >150
28 | Huai Thalaeng series Ht 99.16 0.98 5 -
sl >150
29 | Kaeng Sanam Nang series | Ksn 80.89 0.8 5 =l
i cl >150
30 | Kanthara Wichai series Ka 37.77 0.37 3 mefip
Kham Sakae Saeng high Kss- 3 = sl >150
31 | base saturation variant hb 7.89 0.08
sl >150
32 | Kham Thale So series Kts 33.59 0.33 3 low
Khao Suan Kwang fine- Ksk- 5 low sil >150
33 | silty variant fsi 39.44 0.39
| >150
35 | Khao Suan Kwang series Ksk 73.63 0.73 S low
sl >150
36 | Khemarat series Kmr 14.17 0.14 4 low
Khok Pru-Rubble land Kok- 5 low gcl 25-50
37 | complex gcl 83.88 0.83
Khon Buri brown and Kbr- 5 low cl >150
38 | gray mottled variant br,gm 17.44 0.17
cl >150
39 | Khon Buri brown variant Kbr-br 44.37 0.44 5 low
cl >150
40 | Khon Buri series Kbr 25.12 0.25 5 fow
| >150
41 | Khong loamy variant Kng-1 22.87 0.23 4 low
sl >150
42 | Knong series Kng 47.16 0.47 4 low
sl >150
43 | Korat series Kt 13.45 0.13 4 fow
i Is >150
44 | Kranuan series Knu 116.7 1.16 5 medium
i sl >150
45 | Kula Ronghai series Ki 17.91 0.18 2 medium
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1%

Property
NO. Soil series Soil Area Percgntage <ol Soil soil
legend | (Sq.KM.) (%) . .
drainage | Nutrient | texture | depth
(class) (cm)
Is >150
46 | Lam Thamen Chai series Ltc 257.3 2.55 4 low
Is >150
47 | Maha Sarakham series Msk 43.06 0.43 6 low
Mancha Khiri gray Mki- 4 low sl >150
48 | mottled variant gm 17.45 0.17
Is >150
49 | Mancha Khiri series Mki 231.3 2.29 4 N
sl >150
50 | Na Dun series Nad 40.52 04| ¢4 %
4 low Is 100-
51 | Na Khu series Nu 9.68 0.1 150
Na Khu very thick sand Nu- 4 low Is 100-
52 | variant vtks 7.06 0.07 150
Nakhon Phanom fine-silty | Nn- 3 low sicl >150
53 | varaint fsi-si 25.21 0.25
sil >150
54 | Nakhon Phanom series Nn 29.09 0.29 3 U
Is >150
55 | Nam Phong series Ng 66.45 0.66 4 low
Non Daeng plinthic and Ndg- 3 low sl >150
56 | calcareous variant pic,ca 10.4 0.1
Non Daeng plinthic Ndg- 3 low sl >150
57 | variant pic 16.56 0.16
Non Dang calcareous Ndg- 3 lo sl >150
58 | variant ca 173.1 1.72
Is >150
59 | Non Dang series Ndg 505.4 5.01 3 o
Non Soong fine-silty Nsu- 5 low | >150
60 | variant fsi 83.15 0.82
3 medium cl 100-
61 | Non Thai series Nt 8.57 0.08 150
sl >150
62 | Nong Boon Nak series Nbn 37.09 0.37 3 low
~ sil >150
63 | Nong Kung series NKkg 72.52 0.72 3 medium
Ptc- 5 low sl >150
64 | Pak Thong Chai series sIB 28.06 0.28
Pm- 3 medium cl 100-
65 | Phimai series cA 3.25 0.03 150
sl >150
66 | Phon calcareous variant Pho-ca 21.64 0.21 4 low
Phon Ngam brown and Png- 5 low sl 100-
67 | coarse loamy variant br,col 7.1 0.07 150
Phon Ngam coarse-loamy | Png- 5 low sl 100-
68 | variant col 15.74 0.16 150
5 low sl 100-
69 | Phon Ngam series Png 18.76 0.19 150
Phon Phisai high base 4 low sl 25-50
70 | saturation variant Pp-hb 3.14 0.03
sl 25-50
71 | Phon Phisai series Pp 16.8 0.17 4 low
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Property
. . Soil Area Percentage - ) )
NO. Soil series legend | (Sq.KM.) (%) sp|l ' Soil soil
drainage | Nutrient | texture | depth
(class) (cm)
sl >150
72 | Phon series Pho 426.5 4.23 4 low
Is >150
73 | Phra Thong Kham series Ptk 77.87 0.77 4 low
; sl >150
74 | Prathai series Pt 11.27 oa1| 2 medium
sl >150
75 | Renu series Rn 8.5 0.08 3 u
Suk- 5 o | >150
76 | Satuk-fine-silty variant fsi 17.59 0.17
sl >150
77 | Satuk-loamy variant Suk-I 10.38 0.1 5 W
sl >150
78 | satuk series Suk 62.58 062| 3 fow
~ sl >150
79 | si Thon series st 18.85 09| 3 medium
sl >150
80 | Sida series Sda 15.47 0as5| 3 g
; cl 25-50
81 | Sop Prap series So 29.82 0.3 5 high
Sop Prap gray mottled 3 high cl 25-50
82 | variant So-gm 6.45 0.06
Sri Muang Mai-high base | Smi- 4 low sl 25-50
83 | saturation variant hb 12.84 0.13
; cl 25-50
84 | Surin brown variant Su-br 5.8 0.06 5 iy g
; | 25-50
85 | Surin gray mottled variant | Su-gm 28.26 0.28 S medfig g
; cl 25-50
86 | Surin series su 90.59 09| 3 i
; | >150
87 | Tha Tum series Tt 75.12 0.74 3 medium
That Phanom fine-loamy 4 medium | >150
88 | variant Tp-fl 1.95 0.02
That Phanom gray mottled 4 medium sil >150
89 | variant Tp-gm 9.97 0.1
That Phanom low base Tp-Ib- 4 medium sicl >150
saturation-Satuk-fine-silty | Suk-
90 | comple fsi 18.53 0.18
That Phanom low base 4 low | >150
saturation and gray Tp-
91 | mottled varian Ib,gm 8.17 0.08
) Is >150
92 | That Phanom series ar 1068 0.2 5 medium
Thawat Buri fine-silty 4 medium sicl >150
93 | variant Th-fsi 1.47 1.46
; sl >150
94 | Thawat Buri series Th 153.1 152 4 medium
Is >150
95 | Ubon series Ub 53.04 0.53 6 low
Is >150
96 | Ubon thick sand variant Ub-tks 24.05 0.24 6 low
sl 25-50
97 | Wang Namkhieo series Wk 24.76 0.25 S low
Warin coarse-loamy Whn- 5 low sl >150
98 | variant col 34.42 0.34
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Property

. . Soil Area Percentage - ) )
NO. Soil series legend | (Sq.KM) (%) s_0|I _ Soil soil
drainage | Nutrient | texture | depth
(class) (cm)
sl >150

99 | Warin series Wn 277 0.03 5 low
; c >150

100 | Watthana series Wa 136.7 136 3 high

2. ﬂajuﬁu (Soil Group)

Aa 9 <K o @ o T A 9 U [ A
FANUAITNAQIYNAINU Tﬂﬂﬂ'nlﬁﬂi]ﬂvnﬂquﬂu]lﬂ 33 NAN ANAITNN B-3

{ 1§ ) @ @ 4
M13799 B-3 NQUAUVDITININLYIINE

(%

Y Y
@ 1A 9 % v a v J . a 1
ﬂﬁ%ﬂﬂquﬂuﬁWﬁiUﬂﬁﬁﬂE"lﬂﬁﬂﬁ IaMnsananyazed (family) vodgAAULADY

e dnvaaed YAy
(family)
1 Fine-kaolinitic, isohyperthermic Aeric Phinthic Epiaqualfs Cpa
2 Fine, smectitic, isohyperthermic Ustic Epiaquerts Br
3 -Fine, mixed, isohyperthermic Ustic Endoaquerts Ka
-Fine , smectitic, isohyperthermic Ustic Endoaquerts Wa
-Very-fine ,smectitic, isohyperthermic Ustic Endoaquerts Pm
4 -Fine-loamy, mixed, active, isohyperthermic Typic Natragaalfs Ki
5 Coarse-loamy, mixed, subactive, nonacid, isohyperthemic St
Fluvaguentic Endoaquepts
6 -Coarse-loamy, mixed, suabactive, isohyerhtermic Aeric
Endoaqualfs Sda
-Coarse-loamy, mixed, semiactive isohyperthermic Aeric
Plinthic Endoaqualfs Kss-hb
7 -Fine-loamy, mixed, subactive, isohyperthermic Aeric Nbn
Endoaqualfs
8 -Fine, mixed, semiactive, isohyperthermicaeric Endoaqualfs Nkg
-Fine, mixed, semiactive, isohyperthermic Aeric Plinthic Th
Endoaqualfs
-Fine, mixed, semiactive, isohyperthermic Aeric Plinthic Tt
Endoaqualfs
9 -Fine, mixed, active, isohyperthermic Typic Natraqualfs Pt
10 -Fine-loamy, mixed, semiactive, isohyperthermic Aeric Kts
Plinthic Paleaquults
-Fine-loamy, mixed, semiactive, isohyperthermic Aeric Rn
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dai dnvaaed YA
(family)
Plinthic Paleaquults
-Fine, kaolinitic, isohyperthermic Aeric Plinthic Paleaquults Nn
11 -Fine, smectitic, isohyperthermic Leptic Haplusterts Cd
12 -Fine, smectitic, isohyperthermic Lithic Haplustolls So
13 -Fine, mixed, active, isohyperthermic Aquic Haplustalfs Nt
-Fine-silty, mixed, semiactive, isohyperthermic Ultic Tp
Haplustalfs
-Fine-loamy, mixed, semiactive, isohyperthermic Typic Png
Haplustults
14 -Loamy over clayey, Arenic Plinthaquic Paleustults Nu
15 -Coarse-loamy, mixed, subactive, isohyperthermic Typic Ckr
Paleustults
-Coarse-loamy, siliceous, subactive, isohyperthermic Typic Cpr
Paleustults
-Coarse-loamy, mixed, semiacticve, isohyperthermic Typic Ht
Paleustults
16 -Coarse-loamy, siliceous, subactive, isohyperthermic Aquic Ltc
Paleustults
17 -Coarse-loamy, siliceous, isohyperthermic Typic Kandiustults Cpg
-Coarse-loamy, kaolinitic, isohyperthermic Typic Kandiustults MKki
-Coarse-loamy, kaolinitic, isohyperthermic Typic Kandiustults Ptc
18 -Loamy-skeletal over clayey, isohyperthermic Oxyaquic Pp
Plinthic Paleustults
19 -Fine-loamy, siliceous, active, isohyperthermic Plinthaquic Bt
Paleustults
-Fine-.loamy, siliceous, subactive, isohyperthermic Typic Suk
Paleustults
-Fine-silty, mixed, subactive, isohyperthermic Plinthaquic Cni
Ultic Paleustalfs
20 -Fine-loamy, siliceous, isohyperthermic Aquic Kandiustults By
-Fine-loamy, siliceous, isohyperthermic Oxyaquic Kt
Kandiustults
-Fine-loamy over clayey, isohyperthermic Plinthaquic Wn
Haplustults
21 -Fine-loamy, siliceous, isohyperthermic Typic Kandiustults Kmr
22 -Clayey, skeletal kaolinitic, isohyperthermic Typic Su
Rhodustalfs
23 -Clayey, skeletal mixed, isohyperthermic Lithic Haplustalfs Kok
24 -Fine-silty, mixed, semiactive, isohyperthermic Typic Nsu-fsi
Paleustalfs
-Fine-loamy, siliceous, subactive, isohyperthermic Typic Ksk
Paleustalfs
25 -Fine-loamy, siliceous, subactive, isohyperthermic Aquultic Bli
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(family)

Haplustalfs
-Fine-loamy, siliceous, subactive, isohyperthermic Oxyagic Kng
Haplustalfs

26 -Coarse-loamy, siliceous subactive, isohyperthermic Typic
Paleustalfs Knu
-Coarse-loamy, siliceous, semiactive isohyperthermic Typic
Paleustalfs Ksn
-Coarse-loamy, siliceous, subactive, isohyperthermic Aquultic
Haplustalfs Ndg
-Coarse-loamy, siliceous, semiactive, isohyperthermic Lithic
Haplustalfs Wk
-Coarse-loamy, mixed, subactive, isohyperthermic Oxyaquic
Haplustalfs Ptk

27 -Coarse-loamy over clayey, isohyperthermic Pinthaquic Nad
Paleustalfs

28 -Loamy, siliceous, semiactive, isohyperthermic Aquic Ub
Grossarenic Haplustalfs

29 -Loamy-skeletal over clayey, kaolinitic, isohyperthermic Smi-hb
Plinthaquic Paleustalfs

30 -Loamy, siliceous, subactive, isohyperthermic Oxyquic Msk
Haplustalfs
-Fine-loamy over clayey, kaolinitic, isohyperthermic Pho
Plinthaquic Ultic Paleustalfs

31 -Very-fine, kaolinitic, isohyperthermic Typic Kandiustox Kbr
-Very-fine, kaolinitic, isohyperthermic Rhodic Kandiustox Ci

32 -Sandy,  siliceous, isohyperthermic,  coated Ustic Dk
Quatzipsamments
-Loamy, siliceous, isohyperthermic Grossarenic Haplustalfs Ng

33 -Coarse-loamy, mixed, active, isohyperthermic Typic Chp
Dystrustepts

a Jd o 1 a
2. HAMIANIIEHAIDYIAY
I @ ' a { 1T Aa a 1 1A 1 @
yanui0e19anlFunuANgUAL(Soil Group) IAeNITRAANGUAUTINALAIY
¥ = & 4 = S o 2 o A = = o
azadnlumsdndaiud uazmsdniaieil ladinmanuaiedisau 14 90 Taelin1sAnya
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soil

soil

soil

Soil

CEC

Point | series (iiﬁwt;] drainage | texture pH oor/: ' psm pgm mlegésgil E:)'/OS' mOIOiEure Nutrient
1 Ng 0-30 5 LS 5 | 062 | 27.37 9.60 6.15 41.79 0.31 low
Ng 30-120 5 ES 43 | 0.12 | 11.73 4.50 2.61 44.06 0.18 low
2 Cni 0-25 3 L 4.7 | 0.66 | 15.64 8.20 1528 | 13.15 0.88 low
Cni 25-120 3 CL 45 | 0.27 | 23.46 2.80 8.24 49.39 1.31 low
3 Ndg 0-20 4 CL 4.7 | 1.20 | 39.10 | 11.00 10.51 | 48.62 1.52 medium
Ndg | 20-120 4 © 4.7 | 047 | 43.01 3.00 8.88 90.77 2.53 low
4 Suk 0-30 6 SL 5 | 1.06 | 27.37 2.10 14.41 | 30.33 0.79 low
Suk | 30-120 6 SCL | 46 | 0.30 | 27.37 3.00 12,71 | 31.39 1.87 low
5 Cpr 0-10 S SL 43 | 093 | 15.64 6.40 9.18 25.27 0.30 low
Cpr | 10-120 5 SL 44 1010 | 7.82 2.50 4.67 33.62 0.35 low
6 Bli 0-30 5 SL 4.1 | 049 | 23.46 | 10.00 6.01 38.44 0.49 low
Bli 30-120 5 L 4.3 |-0:23|. 19.55 3.20 7.14 25.49 0.69 low
7 Knu 0-30 5 LS 47 | 0.50 | 27.37 | 21.00 4.09 57.95 0.29 low
Knu | 30-120 5 SL 44 1 0.10 | 15.64 3.70 4.34 51.38 0.46 low
8 Br 0-30 2 CL 4.7 | 1.09 | 74.29 | 104.00 | 22.49 | 77.23 3.53 medium
Br 30-120 2 C 4.6 | 0.21 | 132.94 | 130.00 | 33.43 - 5.59 -
9 So 0-50 4 SL 6 | 0.94 | 101.66 | 156.00 | 10.27 | 57.55 1.11 medium
So 50-120 4 C 55 | 1.98 | 172.04 | 203.00 | 23.85 | 55.35 3.20 high
10 Tp 0-30 4 SCL | 55392 | 1955 | 44.00 15.39 | 83.37 1.54 medium
Tp 30-120 4 SCL | 5.6 | 0.20 | 19.55 6.90 11.71 | 46.29 1.51 medium
11 Wa 0-30 2 @© 5.6 | 148 | 136.85 | 124.00 | 40.37 | 83.35 6.94 high
Wa | 30-120 2 C 8 | 1.71 | 109.48 | 74.00 52.58 - 7.59 -
12 Cd 0-15 3 CL 5.2 | 2.84 | 129.03 | 34.00 25.60 | 87.03 4.92 high
Cd 15-80 3 € 5.8 1 0.50 | 117.30 | 100.00 | 43.52 - 7.96 -
13 Su 0-50 5 SCL |53 ]191 | 6256 | 64.00 19.48 | 69.20 5.43 medium
Su 50-150 5 C 55 ] 0.62 | 39.10 2.00 18.94 | 39.01 3.96 low
14 Ci 0-50 5 C 43 | 3.04 | 43.01 | 20.00 10.27 | 71.86 242 medium
Ci 50-120 5 C 4.8 | 1.28 | 23.46 3.30 16.64 | 33.29 2.48 low

N1 - 9INMINARDY

wnemg

1 1T A 1 o 1 a ] 4
A1B.S. fiAunund1 100% hld liansodsziiiuszauanuganauysal

a 4 o [ a 4 [ a
UBDIAU Iﬂﬂ!ﬁ@ﬂWﬂ?ﬁ‘ﬂﬂﬁ@UﬂUﬂﬁﬂll‘éjﬂiﬂﬁ’ﬂﬁﬂW‘]JﬂWﬁ‘]JfJLH@]’E)EJGlu?IH




Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Appro. Techn. For Resou. And Env. Dev.)/ 111

APPENDIX C

v
Y o

A Vo d
voyansaanuilgnirayamaziianiingg

1) Yoyadunumslgnayjé
Y Y Y a

aunumsilgnaydr lalddeyadunumsnaanindningsygnomsinuas 47) Tagla

a U q

1 y =4

o 1o 1 d‘d d‘ A 1 ) ] =)
NMUUAFINDIYUBIAUTA 3 ﬂf’N@TQ‘ﬂllﬂ’Nlll‘iJaEJULL‘]JENEI,uﬂﬁENV]‘u Ao ¥9UN 1 uazyagll

S =<

A < Y 10 [ [ A o dy =
N2 !‘]J‘Llﬂ"lilﬂllel]ﬂlﬁl,ﬁiﬂﬂuﬂﬁﬂﬂﬂﬁ@\iﬂ@.ﬂﬁyjﬂ'ﬁ]ﬂﬁ]\iﬁ”JﬂslffJL!TV] (47) FIUaNHUS WU
a 091 d' a A L= wva a 1 ] dy d' = : =
Usuanidumnae 1,000 Haawasaell uazﬂmauummﬂumuiwmiuwuw UNIITTVIYUN

= o

=KX 9 dy a I~ a 1 ~ a 1 A
INAD UV maﬂmﬂuﬂui’mﬂumumuazﬂumuﬂumwuﬂﬂ UANUYANTNUITUUDIAU

Q U

[
=3

o = [5 ) v 9 1o 3 12 A 2K A I Y =
lusgauhunasded dmsudunumstgneaidmdaaili 3 8319 20 dludunuanmsdny

v Y '
Tasmasvoanallszma aanaadluaisian c-1

J 2’ &
2) Joyadunumsilgnihamiiu

Y s & o = o o a & 9 Y
aunumsdgnhauiiuanmnnd i@ ugIIMIIYAT (47) Fulluveyanuinu
J g‘ % o [ a a s 3’ % IS
mstgnihduihdulumald dwmsvdsunawmanaaainmsilgniidminiududoyanin

= (% 7 = d! (% til d‘d a oy d‘
NITANEIVDY AINUA (35) Glum‘ﬁmqimgm maﬂymzwuwuﬂimmuMumaﬂ 2200
a A 3 = vAa a 1 ] zﬂy A g a 1 A~ 3‘ =
Haauasaoll !,Lazﬂmﬁuuwmamuﬁauiﬁmﬂuwuﬂ WUANSIUNTNITTEUI8UHA

aauaaaluaisnean c-2



Saovajit Nanruksa Appendix / 112

d' 1 Y 1o 1
3190 C-1 mldaelumsasmulgnaydvua 1 s

518M3 Fenouling ¥291¥ka
219 11 91921 9193201/
1. dunuaai 538.20 1,073.97 1,073.97
Auaniiau 500.00 500.00 500.00
Andouginsalimsinbas 34.00 34.00 34.00
ffimamﬁyaﬁumnuqﬂﬂmﬁﬂym 4.20 4.20 4.20
Aundedununonlinanan - 535.77 535.77
2. dunuduls 6,482.65 1,692.38 2,371.51
2.1 AW 1,360.00 860.00 1,240.00
wseuAY 1o Yangu 650.00 - -
gn 200.00 - -
AUATNYI 340.00 410.00 420.00
- anevan 150.00 160.00 160.00
letdle 40.00 50.00 60.00
“uen)smghauma 150.00 200.00 200.00
e 170.00 450.00 820.00
ifen 90.00 350.00 700.00
a1 80.00 100.00 120.00
I 50.00 113.86 230.00
22 Aide 4,533.32 678.53 915.92
Aniug 4,000.00 - -
Ao 200.00 300.00 450.00
mendleanumidadaiy 247.32 250.53 306.92
aniiudfemawazndedy 30.00 50.00 70.00
thﬂﬂmﬁﬂymuaﬁaﬂﬁymﬂﬁm 50.00 70.00 80.00
AafounagnTainanyas 6.00 8.00 9.00
2.3 ﬁwﬂangﬁaﬁuamu 589.33 153.85 215.59

1 : JoyanndninAsygAIMIINYAT 2005 (47)
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~ 4 FAl o 4 g} o 1
MTNN C-2 m“lmwiumiamummuﬂmuumumum 1 lli

5183 ¥aneuliing ¥4 1¥wa
17 2-3% 471 | 8-151 | 16207
1. dunuasi
Auriiau 500.00 500.00 | 500.00 | 500.00 | 500.00
AudteugUnssimsinbas 12.06 17.54 | 3738 | 37.38 37.38
ﬂ'mamﬁyﬂﬁuamuqﬂnmﬁﬂym 1.34 1.94 3.35 3.35 3.35
2. Aunuiunls 3,267 1,656 | 2,612 | 4,460 4,967

2.1 AW

gn 168 - - - -
Taije 18 132 9.6 21 25.2
AN 168 144 96 84 72
aova a1 Iy 168 210 - - -
iAo - d 1323 | 2,709 | 3,060
2.2 A17ag
Aniug 1,430 - - - -
il 750 550 400 875 1050
GRGALIGIY 168 144 96 84 72
AnihuFemauasiniuvdeny 360 240 300 300 300
G 32 - 32 32 32

AMENAY 5 5 5 5 5

AgfounruglnIsimsnuas - 350 350 350 350

1 : JoyasndninAsygnamsnyas 2005 (13) Hag Anua (35)
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{ a J a 1o @
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v A v o v 2 a
218 AUNUAIN ﬁu‘nuwuuﬂi AUNU ﬂimm AORDULUNU Wﬁﬁ@ﬂuﬂuq‘ﬂﬁ (V)
(V) () (Un) (ﬂﬂ/lli') (Un)

1

538.20 6,482.65 7,020.85 400.00 2,000.00 -5,020.85
2

1,073.97 1,692.38 2,766.35 800.00 4,000.00 1,233.65
3

1,073.97 2,371851 3,445.48 800.00 4,000.00 554.52
4

1,073.97 2,371.51 3,445.48 800.00 4,000.00 554.52
5

1,073.97 2,371.51 3,445.48 800.00 4,000.00 554.52
6

1,073.97 2,371.51 3,445.48 800.00 4,000.00 554.52
7

1,073.97 2,371.51 3,445.48 800.00 4,000.00 554.52
8

1,073.97 2,371.51 3,445.48 800.00 4,000.00 554.52
9

1,073.97 2,371.51 3,445.48 800.00 4,000.00 554.52
10

1,073.97 2,371.51 3,445.48 800.00 4,000.00 554.52
11

1,073.97 2,371.51 3,445.48 800.00 4,000.00 554.52
12

1,073.97 2,371.51 3,445.48 800.00 4,000.00 554.52
13

1,073.97 2,371.51 3,445.48 800.00 4,000.00 554.52
14

1,073.97 2,371.51 3,445.48 800.00 4,000.00 554.52
15

1,073.97 2,371.51 3,445.48 800.00 4,000.00 554.52
16

1,073.97 2,371.51 3,445.48 800.00 4,000.00 554.52
17

1,073.97 2,371.51 3,445.48 800.00 4,000.00 554.52
18

1,073.97 2,371.51 3,445.48 800.00 4,000.00 554.52
19

1,073.97 2,371.51 3,445.48 800.00 4,000.00 554.52
20

1,073.97 2,371.51 3,445.48 800.00 4,000.00 554.52

I Y A 9 o a a

HHHE - AUNU = AUNUAIN + ﬁunuwuuﬂi, Wano UL = YT x 5.00, HAa@DULUNUGND

= HAADLLNY - AUNU
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{ a 4 a 1o 4 ]
M0 C-4 waMsIRTIZHRaneUINUgNTVeIMsasnuilgnaydwuuive 14 luasusou

INEATNT
01y Fuquash | dunuiunls Aunu S1EETRLT WanaUUNY WanauUNUANT (U1MN)
wm) wm) (um) sl | @wm)
1 538.20 5,122.65 5,660.85 400.00 2,000.00 -3,660.85
2 1,073.97 832.38 1,906.35 800.00 4,000.00 2,093.65
3 1,073.97 1,131.50 2,205.47 800.00 4,000.00 1,794.53
4 1,073.97 1,131.50 2,205.47 800.00 4,000.00 1,794.53
5 1,073.97 1,131.50 2,205.47 800.00 4,000.00 1,794.53
6 1,073.97 1,131.50 2,205.47 800.00 4,000.00 1,794.53
7 1,073.97 1,131.50 2,205.47 800.00 4,000.00 1,794.53
8 1,073.97 1,131.50 2,205.47 800.00 4,000.00 1,794.53
9 1,073.97 1,131.50 2,205.47 800.00 4,000.00 1,794.53
10 1,073.97 1,131.50 2,205.47 800.00 4,000.00 1,794.53
11 1,073.97 1,131.50 2,205.47 800.00 4,000.00 1,794.53
12 1,073.97 1,131.50 2,205.47 800.00 4,000.00 1,794.53
13 1,073.97 1,131.50 2,205.47 800.00 4,000.00 1,794.53
14 1,073.97 1,131.50 2,205.47 800.00 4,000.00 1,794.53
15 1,073.97 1,131.50 2,205.47 800.00 4,000.00 1,794.53
16 1,073.97 1,131.50 2,205.47 800.00 4,000.00 1,794.53
17 1,073.97 1,131.50 2,205.47 800.00 4,000.00 1,794.53
18 1,073.97 1,131.50 2,205.47 800.00 4,000.00 1,794.53
19 1,073.97 1,131.50 2,205.47 800.00 4,000.00 1,794.53
20 1,073.97 1,131.50 2,205.47 800.00 4,000.00 1,794.53

Y Y { g o A A
HUELYA - AUNU = @unumﬁ + GI“L!‘]Q“LJNHLL‘]J?, WNANDULNU = ﬂilﬂm x 5.00, wa@mmmuqm

= NARDUUNY - AUNU
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{ a J a s :’ % [
A15190 C-5 wamﬁam‘iwwwammmquﬁmmmﬁamuﬂgﬂﬂmuummmmmu

ATINNITY
01y Funuasii | Aunuiunls Aunu S1EETRLY WanNBLLNY HANRLLNUGNT (VD)
W) W) W) /15 | @wm)
1 1,344.10 3,267.00 4,611.10 - - -4,611.10
2 519.48 1,656.20 2,175.68 - - -2,175.68
3 519.48 1,656.20 2,175.68 - - -2,175.68
4 826.00 2,611.60 3,437.60 2,484.00 6,855.84 3,418.24
5 816.00 2,647.10 3,463.10 2,592.00 7,153.92 3,690.82
6 840.00 2,768.60 3,608.60 2,889.00 7,973.64 4,365.04
7 826.00 3,236.60 4,062.60 3,762.00 10,383.12 6,320.52
8 816.00 4,456.00 5,272.00 5,400.00 14,904.00 9,632.00
9 816.00 4,965.00 5,781.00 6,408.00 17,686.08 11,905.08
10 826.00 4,402.00 5,228.00 5,274.00 14,556.24 9,328.24
11 1,640.00 4,303.00 5,943.00 5,058.00 13,960.08 8,017.08
12 816.00 4,375.00 5,191.00 5,184.00 14,307.84 9,116.84
13 826.00 4,411.00 5,237.00 5,328.00 14,705.28 9,468.28
14 816.00 4,938.00 5,754.00 6,210.00 17,139.60 11,385.60
15 816.00 4,686.00 5,502.00 5,760.00 15,897.60 10,395.60
16 850.00 4,142.20 4,992.20 4,239.00 11,699.64 6,707.44
17 816.00 4,142.20 4,958.20 4,266.00 11,774.16 6,815.96
18 816.00 4,143.20 4,959.20 4,293.00 11,848.68 6,889.48
19 826.00 3,899.20 4,725.20 3,753.00 10,358.28 5,633.08
20 816.00 3,720.70 4,536.70 3,483.00 9,613.08 5,076.38

WIS : AU

vy

= Aunuasi + dunuAunls, saaeuunu = U5 x 5.00, HanoUUNUENT

=WaAdUUNU - AUNY
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il das1Anan* WanouuNY yaiagiiu Aunu yan WanauUNY yamilogiiu
(10%) YOIWAND LN flogifuves | gqni WanauUNu
Aunu and
1
0.91 2,000.00 1,818.20 7,020.85 6,382.65 -5,020.85 -4,564.45
2
0.83 4,000.00 3,305.60 2,766.35 2,286.11 1,233.65 1,019.49
3
0.75 4,000.00 3,005.20 3,445.48 2,588.59 554.52 416.61
4
0.68 4,000.00 2,732.00 3,445.48 2,353.26 554.52 378.74
5
0.62 4,000.00 2,483.60 3,445.48 2,139.30 554.52 344.30
6
0.56 4,000.00 2,258.00 3,445.48 1,944.97 554.52 313.03
7
0.51 4,000.00 2,052.80 3,445.48 1,768.22 554.52 284.58
8
0.47 4,000.00 1,866.00 3,445.48 1,607.32 554.52 258.68
9
0.42 4,000.00 1,696.40 3,445.48 1,461.23 554.52 235.17
10
0.39 4,000.00 1,542.00 3,445.48 1,328.23 554.52 213.77
11
0.35 4,000.00 1,402.00 3,445.48 1,207.64 554.52 194.36
12
0.32 4,000.00 1,274.40 3,445.48 1,097.73 554.52 176.67
13
0.29 4,000.00 1,158.80 3,445.48 998.16 554.52 160.64
14
0.26 4,000.00 1,053.20 3,445.48 907.19 554.52 146.01
15
0.24 4,000.00 957.60 3,445.48 824.85 554.52 132.75
16
0.22 4,000.00 870.40 3,445.48 749.74 554.52 120.66
17
0.20 4,000.00 791.20 3,445.48 681.52 554.52 109.68
18
0.18 4,000.00 719.60 3,445.48 619.84 554.52 99.76
19
0.16 4,000.00 654.00 3,445.48 563.34 554.52 90.66
20 0.15 4,000.00 594.40 3,445.48 512.00 554.52 82.40
32,235.40 32,021.89 213,51
yasihgiuvesnaneuunu (PVB) = 32,235.40
yamihgiuvesdunu (PVC) = 32,021.89
yamihyiumaaeuumugni (NPV) = 21351
Sasmaneuunugnidenaneuunu (B/C or BCR) = 1.00

Note : * 10% compound interest factor single payment of present worth factor (48).
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{ a J a 1o 4 1
M3190 C-7 mamsns N MIIuYeImsasuilgnayduuuie 14 lunsuSoumnyasng

il dnsfAnan* HaABLILNY yamilogiu | dunu yam wageuuny | yamilegiiv
(10%) LN Hagifuves | qud NaABLLINY
HARDULNY Aunu qnd
1
0.91 2,000.00 1,818.20 5,660.85 5,146.28 -3,660.85 -3,328.08
2
0.83 4,000.00 3,305.60 1,906.35 1,575.41 2,093.65 1,730.19
3
0.75 4,000.00 3,005.20 2,205.47 1,656.97 1,794.53 1,348.23
4
0.68 4,000.00 2,732.00 2,205.47 1,506.34 1,794.53 1,225.66
° 0.62 4,000.00 2,483.60 2,205.47 1,369.38 1,794.53 1,114.22
6 0.56 4,000.00 2,258.00 2,205.47 1,244.99 1,794.53 1,013.01
7
0.51 4,000.00 2,052.80 2,205.47 1,131.85 1,794.53 920.95
8
0.47 4,000.00 1,866.00 2,205.47 1,028.85 1,794.53 837.15
9
0.42 4,000.00 1,696.40 2,205.47 935.34 1,794.53 761.06
10
0.39 4,000.00 1,542.00 2,205.47 850.21 1,794.53 691.79
11
0.35 4,000.00 1,402.00 2,205.47 773.02 1,794.53 628.98
12
0.32 4,000.00 1,274.40 2,205.47 702.66 1,794.53 571.74
13
0.29 4,000.00 1,158.80 2,205.47 638.92 1,794.53 519.88
14
0.26 4,000.00 1,053.20 2,205.47 580.70 1,794.53 472.50
15 0.24 4,000.00 957.60 2,205.47 527.99 1,794.53 429.61
16 0.22 4,000.00 870.40 2,205.47 479.91 1,794.53 390.49
17
0.20 4,000.00 791.20 2,205.47 436.24 1,794.53 354.96
18 0.18 4,000.00 719.60 2,205.47 396.76 1,794.53 322.84
& 0.16 4,000.00 654.00 2,205.47 360.59 1,794.53 293.41
20
0.15 4,000.00 594.40 2,205.47 327.73 1,794.53 266.67
32,235.40 21,670.14 10,565.26
yasihgiuvesnaneuunu (PVB) = 32,235.40
yasihgiuvesdunu (PVC) = 21,670.14
yamihyiumaaeumugni (NPV) = 10,565.26
Sasmaneuunugnidenaneuunu (B/C or BCR) = 149

Note : * 10% compound interest factor single payment of present worth factor (48).
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il das1AAan* manouuny | yamilgiu | dunu yamiagu | waeeuuny | yamilegiiu
(10%) Vo4 YoIdUNU qnid HARDULNY
WaneuuNy qns
1 0.91 - = 4,611.10 4,191.95 -4,611.10 -4,191.95
2 0.83 - - 2,175.68 1,797.98 -2,175.68 -1,797.98
3 0.75 - a 2,175.68 1,634.59 -2,175.68 -1,634.59
4 0.68 6,855.84 4,682.54 3,437.60 2,347.88 3,418.24 2,334.66
5 0.62 7,153.92 4,441.87 3,463.10 2,150.24 3,690.82 2,291.63
6 0.56 7,973.64 4,501.12 3,608.60 2,037.05 4,365.04 2,464.07
7 0.51 10,383.12 5,328.62 4,062.60 2,084.93 6,320.52 3,243.69
8 0.47 14,904.00 6,952.72 5,272.00 2,459.39 9,632.00 4,493.33
9 0.42 17,686.08 7,500.67 5,781.00 2,451.72 11,905.08 5,048.94
10 0.39 14,556.24 5,611.43 5,228.00 2,015.39 9,328.24 3,596.04
11 0.35 13,960.08 4,893.01 5,943.00 2,083.02 8,017.08 2,809.99
12 0.32 14,307.84 4,558.48 5,191.00 1,653.85 9,116.84 2,904.63
13 0.29 14,705.28 4,260.12 5,237.00 1,517.16 9,468.28 2,742.96
14 0.26 17,139.60 4,512.86 5,754.00 1,515.03 11,385.60 2,997.83
15 0.24 15,897.60 3,805.89 5,502.00 1,317.18 10,395.60 2,488.71
16 0.22 11,699.64 2,545.84 4,992.20 1,086.30 6,707.44 1,459.54
17 0.20 11,774.16 2,328.93 4,958.20 980.73 6,815.96 1,348.20
18 0.18 11,848.68 2,131.58 4,959.20 892.16 6,889.48 1,239.42
19 0.16 10,358.28 1,693.58 4,725.20 772.57 5,633.08 921.01
20 0.15 9,613.08 1,428.50 4,536.70 674.15 5,076.38 754.35
71,177.74 35,663.28 35,514.45
yamilgiuvesnaneuunu (PVB) = 71,177.74
yamilyiuvesdunu (PVC) = 35,663.28
yamihgiunaaeuumugns (NPV) = 35,514.45
Sasmaneuunugnidenansuunu (B/C or BCR) = 1.99

Note : * 10% compound interest factor single payment of present worth factor (48).
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2 WIWINT NYTHAYE IATHFNININEAT 7 NgUATENINAINUNALNY
ANNUATHFNINIINEAT
3 wogswa anylay UMM IAUATUNIABAT 6 AIUAUATUMTINYAT
4 WIBYYAT HUBIU IAINTMINBAT 5 NINTUATUMIINYAT
5 wegigg anany INHATEUNOAARL 7 ATUAUATUNTINGAT
6 w3 1EIgs NI IM I uaTuMIINEAY 6 NINEUATUMIINEAT
7 wa.uaang awasa INIMIAUATUMIINEAT 6 NINTUATUMIINYAT
8 unth3na Mineuns inIxmsaaunadon 7 AINAUATUAUMNANIARDY
9 WggUa Yannag WnImmsdaaden 8 nsuduasuRuAMTUIAden
10| wegiu $ngyse Wnanmsdanadon 8 AINAUATUAUMNAUIAADY
A a W) a o o o A o
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v
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3 wogswa anylay UNINIMIAUATUMTINBAT 6 ATUAUATUMITINYAT
4 WIBYYAT HUBIU IFINIMIINBAT 5 NINAUATUMTINYAT
5 wegigg anany NHATEUNO TN 7 ATUAUATUNMTINYAT
6 w3 1EIsmgT NI IMI e uaTuMIINEAT 6 ATNAUATUMNIINGAT
7 wauaing wasmi IN3NMIAUATUMIINYAT 6 NINAUATUMNTINYAT
8 wnth3na miniFouns WnInmMsaunadon 7 nINAUATNAUMNAUIARDY
9 WggUa YaNnAg nImnmsaunaden 8 nsuduasuRUAMTUIAden
10 | wegiu sngyse WnInmsdanadon 8 NINAUATUAUMNAUIAADY
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19 3 NINHAINAY
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AN ANVDIAY (Soil Suitability)

Soil Requirement Factor Rating
Factor Unit S1 S2 S3 N Reference
(1.0) (0.8) (0.5) (0.0)
Soil drainage class 5.6 4 - 12,3 Asuannfiau, 2535
N ppm >0.2 0.1-0.2 <0.1 =
P ppm >10 6-10 3-6 <3 . aa
ATUNAUINAY, 2535
K ppm >30 <30 F -
Organic metter % =4 0.5-2.5 <0.5 -
Oil Palm CE.C. Meq/100g >15 3-15 <3 Lo
ATUNAUINAY, 2535
B.S. % >35 <35
Soil Depth cm. >100 80-100 50-80 <50 ﬂsnﬁmmﬁﬁu, 2535
Soil Texture SL, L, SCL, C, LS, SC SiC, S Massive
SiL, Si, CL, C, nsuARAY, 2535
SiCL Gravels
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Factors 0] 1 2 3 4 5 6 7 8 9 | 10 of score S.D.
experts (W)
1. Slope 0| o0 0 0 3 2 2 5 4 4 0 20 6.85 1.73
2. Elevation 0| 0 0 0 2 5 8 5 0 0 0 20 5.80 0.95
3. Land use 0 0 0 0 0 3 4 6 3 4 0 20 7.05 1.29
4. Annual rainfall | 0 | 0 0 0 0 0 1 1 6 9 3 20 8.60 0.99
5. Temperature 0] 0 0 0 0 3 1 3 7 3 3 20 7.65 1.86
6. Soil Suitable 0| o0 0 1 1 0 1 4 6 4 3 20 7.75 1.83
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Factors Rating score of factors Number | Average
ORI\ 2NY2 NI E4mEpP7 | 8 | 9 | 10 of score | S.D.
experts (R)
1. Slope
0-5% 0 ojo0j0}|1]2]0|3|2]|6F6 6 20 8.25 1.86
5-12 % 0 0j0|0|0|0|6 4|73 0 20 7.35 1.09
12-35% 0 Omlml| 2 | 5 [ 22" [L3F"3 | 3 0 20 6.00 2.08
>35 % 5 213123 |3|1|0]0 0 20 2.95 2.44
2. Elevation
0-300 m. 0 0|j]0|]0|0|2]|]0]|5]3]|5 5 20 8.20 1.58
300-500 m. 0 of(o0oj0|1}|2|2|5]|6]|2 2 20 7.35 1.59
500-700 m. 0 0Oj0|1|2|4]|4]|4]|4]|1 0 20 6.20 1.61
>700 m. 2 2122 (34|32 |0]0 0 20 3.80 221
3. Landuse
A Finwns o |[ojofofof2|3]|2[4]|7]| 2 20 7.85 1.57
Handhuaziisndehadds 0 | 0000 0 2)5) 8 1} 4 20 800 | 123
AN 10 2133011101070 0 20 1.40 1.82
p,ma'qﬁ%w 7 022|421} 2|01|0 0 20 2.80 2.48
NEN I 5 2112432 |1|10]|0 0 20 3.00 2.34
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Factors Rating score of factors Number | Average
0o [1]2]3|4]5]6|7][8]9] 10 of score | S.D.
experts (R)
4. Rainfall
<600 mm/year 5 1111123 |4|12]0 0 20 3.80 2.84
600-900 mm/year 0 0O|jo0j1|1|4|3|6]2]|2 1 20 6.55 1.76
900-1300 mm/year 0 0|0|0|0O]0|2|4|8]|5 1 20 7.95 1.05
1300-2000 mm/year 0 0|0|0|3|]1|5|3|5]2 1 20 6.80 1.74
>2000 mm/year 2 0120|354 |3]1]|0 0 20 4.75 2.23
5. Temperature
<15<c 6 0|2 |4|3|3|2|0|0]|O0 0 20 2.75 2.15
16-24 -c 0 0|1|0|2|6|5]2|3]|1 0 20 5.85 1.66
25-30-c 0 0|0|0|0|0|2|4|6]|5 3 20 8.15 1.23
31-35-C 0 0|0|0|0|4|3|2|5]|3 3 20 7.45 1.76
>35 ¢ 2 [o]2]5|5[2]0fl2]2]0] o 20 395 | 226
6. Soil Suitable
ﬁuﬁﬁmmmmmu 0 0|0|0|0|0O0|0|2]3]|8 7 20 9.00 0.97
Auiidanuminganunan CORNA &R M e 20 725 | 097
ﬁuﬁﬁmmmmmmﬁﬂﬁaﬂ v e 3 AN\ 4 0 3 5.25 1.77
ﬁuﬁ”l:iﬁmmmmzﬁu 6 214103 |3(0(2|0]|O0 0 20 2.55 2.39
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Weighting score of factors Number | Average
Factors 0| 1 2 3 4 5 6 7 8 9 | 10 of score S.D.
experts (W)

1. Slope 0 0 0 0 2 2 4 4 5 3 0 20 6.85 1.57
2. Elevation 0 0 0 0 0 2 8 2 3 5 0 20 7.05 1.43
3. Land use 0 0 0 2 0 3 2 2 4 6 1 20 7.15 2.08
4. Annual rainfall | 0 | 0 0 0 0 0 0 1 5 7 7 20 9.00 0.92
5. Temperature 0] 0 0 0 1 3 1 3 5 4 3 20 7.60 1.82
6. Soil Suitable 0 0 0 0 0 0 1 3 9 3 4 20 8.30 1.13
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Factors Rating score of factors Number | Average
0 112 (3 |4]|5]6|7]8]9] 10 of score S.D.
experts (R)
1. Slope
0-5% 0 ojojofjojo0o|l0|3|3]|s8 6 20 8.85 1.04
5-12 % 0 o(0|0|O0O|0O|2|4]|8]|5 2 20 8.15 1.04
12-35% 0 002|446 ]3|1|0 0 20 5.35 1.39
>35 % 5 2|13|3|2|3|2|0|0]0O0 0 20 2.45 211
2. Elevation
0-300 m. 0 00|00 |0|3|3]|4]|4 6 20 8.35 1.46
300-500 m. 0 0|j0|0|1|2|5|5|]1]|6 0 20 7.05 1.57
500-700 m. 0 0|0|4|3|4(4]|3[2]0 0 20 5.25 1.65
>700 m. 4 2413142 |12(0|01|0 0 20 2.55 1.85
3. Land use
ﬁuﬁmym 0 0|0|0|0|2|0|1]|4]|5 8 20 8.70 1.56
Henduazisndehadar | @ [0 0|00 2148|560 4 745 | 140
AU 9 A NOELZ B REIARASY0 | O | O | @ 0 20 1.95 2.09
- 4 O NNKEXNE € | 20 450 | 1.93
i 12 Tl i O (@ S\ N V2 IS O O 0 20 1.65 2.48
4. Rainfall
<1000 mm/year 4 1141812 (0|0|0]O 0 20 2.35 1.53
1000-1500 mm/year 0 OMR2" | OdR2 P55 | 40 | 3 0 20 5.85 1.98
1500-2000 mm/year 0 O™ WOSSEST*] | 33 | L Y46 2 20 8.10 1.25
2000-2500 mm/year 0 0|0(0|0O|0|2|2|6]S8 2 20 8.30 1.13
>2500 mm/year 0 0|0(0|0|4|4|4|6]|2 0 20 6.90 1.33
5. Temperature
<20-c 3 2|13(3|3|5|1]0|0]0 0 20 3.00 1.92
20-24 -c 0 0(0|0|4|6|3]0)|4]|3 0 20 6.15 1.84
24-28 «c 0 0(0|0|O0O|0|3]2]|5]|2 8 20 8.50 1.50
29-33<c 0 o(ojof1}2|3]4]91]0 1 20 7.10 1.41
>34 - 0 o166 |1|3]3|]0|0 0 20 4.40 1.57
6. Soil Suitable
ﬁuﬁﬁmmmmzﬁu 0 ofojofojojoj1})21|5 12 20 9.40 0.88
Auiifinnumnzanunan 0 j0j0j0j0j01 1191820 20 795 1 0.76
ﬁuﬁﬁmmmmmmgﬂﬁaﬂ 0 0 213 2 51810710710 0 20 4.75 1.42
8 313|114 |10]0]01}0 0 20 1.80 1.99
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