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ABSTRACT

The purposes of this thesis are to study the characteristics of the vegetation
community, the physical and chemical characteristics of the soil in the evergreen
forest and the disturbed forest at the Northern Sadejnaikrom Kromlaung Chumphon
Wildlife Sanctuary. The study included the analyses of the relationship between the
vegetation community and soil factors. Ordination was also employed in the study in
order to analyze the vegetation community, and was partly used for analyzing the
vegetation community and the soil factors. Statistical analyses used in the study were
Stepwise Regression and Discriminant Analysis.

Results of the study indicated that the vegetation consisted of 124 species, 91
genera and 39 families. The ordination study showed that the vegetation communities
were classified into two groups, evergreen forest and the disturbed forest. The pioneer
species Macaranca sp. were commonly found in the disturbed forest. The findings
revealed that the cation exchange capacity and organic matter in the soil in those two
types of forests classified were significantly different.

For the relationship between the basal area and the soil factors, the results
showed that the basal area was obviously increased where the available phosphorus
was decreased, and as available calcium was increased. When considering the
relationship between the ordination of the vegetation communities and the soil factors,
the results indicated that the available phosphorus was the most significant soil
element related to the plant community of the disturbed forest. The results from
analyzing the differences of the organic matter accumulation in the soil and the soil
nutrients between evergreen forest, and disturbed forest showed that the quantity of the
available phosphorus and the available potassium were related to the difference of the
vegetation communities.

KEY WORDS: EVERGREEN FOREST/ SOIL PROPERTIES/ ORDINATION/
DISCRIMINANT
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CHAPTER I
INTRODUCTION

1.1 The Origin and Importance of the Problem

Northern Sadejnaikrom Kromlaung Chumphon Wildlife Sanctuary
occupy complicate mountain range .Generally, this area is tropical rain forest which
consisted of a great diversity of plants and animals (Mahidol University, 2000). And
this area is an importance watershed area of Prachuap Khiri Khan Province as Khlong
Chang Rak, Khlong Bang Saphan, while the others drain locate in Chumphon
Province as Khlong Tha Sae, Khlong Kha Mu, Khlong Cha Ang, and many of
streamlets for Tha Ta-phao river. Problem of this wildlife sanctuary is the same
problem of other forest resource, which is strongly focus on illegal occupied of land
in between the edge of this area by people who want for their agriculture. In 1989,
typhoon Gay passed the gulf of Thailand and landed on Chumphon Province, which
caused extensive damages the forest in Chumphon. A part of damaged forest area is
occupied by native and some migrate from the northeast. Process of denouncement
began in some area of Northern Sadejnaikrom Kromlaung Chumphon Wildlife
Sanctuary as people occupied the area and mining concession. And combine Khao
Chai Rat and Khlong Good National Preserve Forest (Tambon Ronthong ; Amphoe
Bangsaphan, Tambon Chang Rak ; Amphoe Bang Saphan-noi, Prachuap Khiri Khan
Province (Dan Anuphan, 1998).

Damaged forest form storm and attacked forest make trouble to
rehabilitate to conserve of wildlife ecosystem, including watershed state. Accordingly,
the Royal Forest Department hurried to restored the of forest by reforestation in this
wildlife sanctuary area. Succession process of forest is rapidly intent to climax for
community forest, and is necessary to used technology for forest management

technique. Such as remote ensing for natural resource survey which is importance
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technology directly to acquire natural resource data. This data can help for natural
resource management planning. Efficiency of forest management necessary to know
about ecology and environmental of forest yet, that compose to planning.

Thus, the study of vegetation and soil relationship in Northern
Sadejnaikrom Kromlaung Chumphon Wildlife Sanctuary learn about evergreen forest
area, disturbed forest area, plant community pattern with effect to develop to climax
community, soil property and plant community relationships, as well as to acquiring
many differences of soil property value in each forest type. These data are useful for
to planning on forest management that aim for suitable and accomplishment to forest

and wildlife management.

1.2 Objectives

1.2.1 To identify the plant community characteristics in evergreen
forest, and disturbed forest at Northern Sadejnaikrom Kromlaung Chumphon Wildlife
Sanctuary .

1.2.2 To study the soil physical and chemical characteristics in
evergreen forest, and disturbed forest at Northern Sadejnaikrom Kromlaung
Chumphon Wildlife Sanctuary

1.2.3  To illustrate the relationship of plant community characteristics

and soil characteristics.

1.3 Assumption on the Study

Different types of forest are different in soil physical and chemical

characteristics.
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1.4 Scope of the Study

1.4.1 Study Area

Evergreen forest, and disturbed forest at Northern Sadejnaikrom
Kromlaung Chumphon Wildlife Sanctuary are located in Amphoe Tha Sae,
Chumphon Province, and Amphoe Bangsaphan Noi, Prachuap Khiri Khan Province,

which cover the area of 665 square kilometers .

1.4.2 Study Method

This research covers three main issues, including plant community
analysis in evergreen forest, and disturbed forest, the study of soil physical and

chemical characteristics, and Vegetation - Environmental factors relationship.

1.4.2.1 Plant community analysis
The analytical approach is utilized to identify importance value
index and species diversity index. The horizontal and vertical structure is clarified

using the profile diagram presentation.

1.4.2.2 Soil characteristics study
1) Soil physical characteristics are identified as soil texture, soil
structure, bulk density in evergreen forest, and disturbed forest
2) Soil chemical characteristics are identified as soil reaction
(pH); cation exchange capacity (C.E.C); base saturation percentage (%BS); organic
matter (OM); and vital soil nutrient as, available phosphorus (P); available potassium

(K); available calcium (Ca); and available magnesium (Mg).

1.4.2.3 Vegetation and environmental factors relationship
The relationship patterns of vegetation data and soil characteristics
will be manipulated using multiple regression analysis, disscriminant analysis and

ordination.
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1.5 Anticipated Benefits

1.5.1 To clarify the better understanding of plant community data, soil
physical and chemical characteristics relationship in evergreen forest, and disturbed
forest at Northern Sadejnaikrom Kromlaung Chumphon Wildlife Sanctuary .

1.5.2 Benificial for improving of this important ecological site
through efficient management, prevention and local participation..

1.5.3 Knowledge base for future study.
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1.6 Conceptual Framework

The conceptual framework of the study is as shown in Figure 1-1

Forest type

Evergreen forest Plant community Disturbed forest
characteristics

Soil characteristics

Physical soil characteristics : Chemical soil characteristics :
- Soil texture -Soil reaction (pH)
-Soil structure -Cation exchange capacity (CEC)
-Bulk density -Base saturation (%BS)

-Organic matter (OM)

-Available phosphorus (P)
-Available potassium (K)

- Available calcium (Ca)

- Available magnesium (Mg)

Comparing on the soil characteristics of
evergreen forest, and disturbed forest

Difference Soil characteristics in difference forest types

Management suggestion

Figure 1.1 Conceptual Framework
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CHAPTER 11
LITERATURE REVIEW

2.1 Moist Evergreen Forest

The tropical rainforest is earth's most complex biome in terms of both
structure and species diversity. It occurs under optimal growing conditions, abundant
precipitation and year round warmth (Kutintara,1999). Tropical rainforests are found
in a belt around the equator of the Earth. There are tropical rainforests across South
America, Central America, Africa, Asia, and nearby islands.

The tropical rainforests in Thailand can be found along southern,
eastern region, and less abundant than another region. In general, the forest is found
over 600 m. above mean sea level (Kutintara,1999).

Moisture is the main factor influencing the distribution of tropical rain
forest, precipitation averages over 1,600 mm. a year. Mean monthly temperatures are
above 64° F. There are only two seasons in a tropical rainforest, the wet season and
the dry season. Kutintara (1999) reported that the characteristic species of this
forest are Yang na (Dipterocarpus alatus), Yang sian (D. gracilis), Yang yung (D.
grandiflorus.), Yang wat (D. chartaceus), Ta khian thong (Hopea ordorata), Saya
khaoo (Shorea assamica) ,Ta khian rak (S. foxworthyi), Aek (S. glauca), Ta khian
chan ta maeo (Balaanocarpus heimii), Khai khiao (Parashorea stellata) , Lum pho
(Intsia  palembanica), Tin pet daeng (Dyera costulata), Kra thon (Sandoricum
coetjape), Tang hon (Calophyllum pulcherrimum), and etc.

The vertical structure of evergreen forest can be devided into two-
storied, the upper story consist of Ka thang han (Calophyllum thorelii), Thammung
(Litsea elliptica), Thungfa (Alstonia macrophylla), Tin pet khao (4. scholaris),

Ma klam ta kai (Adenanthera pavonina), Thong bueng (Koompassia excelsa),
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Ta baek daeng (Lagerstroemia calyculata), Ngo pa (Nephelium lappaceum), Ngo
khon san (N. mutabile), Mangtan (Schima wallichii), Su rain (Toona ferbrifuga),
Yom hom (7. ciliata), Kan thong (Swintonia schwenckii), Mayom pa (Ailanthus
triphysa), Lamut thai (Mangifera foetida), Mamuang khan (M. duperrena), Nga sai
(Planchonella obovata), Chik khao (Palaquium maingayi), Rak khao (Melanorrhoea
laccifera), Khi min (Horsfieldia  tomentosa), Kruai (H. irya), Op choei
(Cinnamomum  spp.), and some deciduous species as Ta phong (Endospermum
diadenum), Po e keng (Pterocymbium malayanum). Particulary, Ta khian chan ta
maeo (Balanocarpus heimii), Saya (Shorea spp.), Ye-lu-tong (Dyera costulata), and
Phan cham (Vatica spp.) can be found in the of southern of Thailand.

The lower story consist of Nak but (Mesua nervosa), Man pu
(Glochidiom wallichianum), Khrai mot (G. eriocarpum), Di mi (Cleidion
spiciflorum), Lang kong (Polyalthia bullata), Sang yu khaoo, (P. hypoleuca), Salot
(Croton tiglium), Nok non (Cleistanthus helferi), Thian khamoi (Drypetes hoaensis),
Sang kiriat kiong (4Aglaia argentea), Sang kiriat (4. caudata), Som khaek (Garcinia
atroviridis), Mang khut pa (G. costata), Cha muang (G. cowa), Ma phut (G. dulcis),
Phang tan khao (Phoebe excelsa), Mun khao (P. grandis), Lo (Macaranga curtisii),
Mafai (Baccaurea ramiflora), Mafai ling (B. velutina), Sadao pak (Vatica cinera),
chan ka pho (V. diospyroides), Mamao khon (Antidesma montanum), Mao polo
(A. leucopodum), Kromkhao (A. porusa), Champun (Goniothalamus expansus),
Panan chang (G. giganteus), Salao ton (G. undulatus), Sang yu (Mitrephora vulpina),
Sang yu dok khaoo (Pseuduvaria reticulata), Sang yu dam (P. rugosa), Sang yu bai
lek (P. setosa), Chak han (Orophea polycarpa), Rak khao (Gluta compacta), Rak

khaoo (Semecarpus cochinchinensis), Rak pa (S. curtisii), Memmecylon spp., and

Syzygium spp..

Palms are scattered and occurring in this forest, that are Mak phon
(Orania  sylvicola), Kho (Livistona speciosa), Loa chaon khao (Oncospermata
horrida), Tao (Arenga pinnata), Ka pho (Licuala paludosa), and etc.

Important rattans in three genera are Wai sae ma (Calamus
bousigonii), Wai khi sian (C. eretus), Wai kam phuan (C. longisetus) Wai dam, (C.

oxleyanus), Wai nguai (C. peregrinus), Wai dao yai (Korthalsia grandis), Wai nam
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(Daemonorops  angustifolia ), Wai khi pet (D. didymophyllus), and Wai kung
(Myrialepis scortechinii ).

Generally, there are bamboo distributed in mixed with some areas of
evergreen forest. Important bamboo are present of Phai kriap (Melocanna humilis),
Phai dam (Gigantochloa ligulata), Phai ta kwang (G. apus), Phai man (G.
auriculata), Phai phak (G. hasskarliana), and Phai pa (Bambusa arundinacea) .

Vines are scattered as undergrowths and ground covers. They attached
to the trees are often abundant. As seen from the air the upper canopy is closed and
little light reaches the forest floor. It is usually found near the stream abundant than
the others. Important species found are Som siao (Bauhinia acuminata), Salaeng phan
(B. bracteata), Thao fai (B. integrifolia), Chong kho dam (B. pottsii), Kradai ling (B.
scandens), Khruea (Aganosma marginata), Ta khloi yan (4. wallichii), Khaman
(Poikilospermum  suaveolens), Mok thao (Epigynum lachncarpum), Malo (E.
perakensis), Saba (Entada pursaetha), Ba chang (E. spiralis), Hang lai daeng
(Derris elliptica), Yinam (D. indica) , and Yan sao kham (D. amoena), and etc.

The orchids are widely distributed in the tropical rainforest. Special
orchid found are Ueang kulap phuang (4erides falcata), Ueang kulap dueai kai (4.
odorata), Ueang sai (Dendrobium superbum), Thian ling (D. trinervium), Ueang
sai morakot (D. chrysanthum), Ueang pak pet (Cymbidium simulans), Chulan (C.
chinense), Ueang lam to (Pholidota griffithii) ,Ueang sam roi to yai (Vanilla
pilifera), and orchid of genera Rhynchostylis, Vanda, Bulbophyllum, Acampe,
Corymborkis, Renanthera, Acriopsisc and Chiloschista etc. Many epiphytes found
are Chai pha sida (Platycerium holttumi), Khaluang lang lai (4splenium nidus), Ya
phraek (Microsorium scolopendria) , and Phak pik kai (Pyrrosia adnascens), and etc.
(Kutintara,1999).

There are a large numbers of natural and human-induced factors that
impact on rain forests. Cyclones, forest fires, disease, landslides, and other natural
factors are now of rather minimal influence compared to human deforestation, such as
that caused by logging, road building, mining, and large-scale clearing for agricultural
crops. In any case, Thai Government was declared conservation area in from national

park, and wildlife sanctuary which cover some moist evergreen forest. National park,
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and wildlife sanctuary area is also established under attempt to determine proper

territory for management purpose, which includes conservation strategies.

2.2 Plant Community Structure

Kutintara (1999) has defined the plant community characteristics into

two categories as

2.2.1 Analytical Characteristics

The analytical characteristics have been defined as quantitative and
qualitative characteristics. For quantitative characteristics, they have been identified as
presence list, density, frequency, abundance, dominance, relative density, relative
dominance, relative frequency and importance value. For qualitative characteristics,
they have been identified as dispersion, stratification, periodicity, vitality, life form,

pattern, and associability format. In the research only considered.

1) Density

Density is the count of number of individuals of a particular species
per unit area or volume (Wong Khaluang, 1983). It is usually to count the number of
individuals within a series of randomly distributed quadrat, calculation the average
number of individuals relative to the quadrat used, from the total sample (Kershaw
K.A., 1964). It is equal to the number of square units of the total area divided by the
individuals. Relative density is the density of one species as a percent of total plant
density (Barbour M.G. et al., 1980).

Bunyavejchewin (1979) found that the density of plant is different in
each individual forest such as the density of trees which has d.b.h. > 4.5 cm. in dry

dipterocarp forest, mixed deciduous forest, dry evergreen forest, hill evergreen forest,
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coniferous forest, will have values of 496, 504, 504, 504, and 160 trees per hectare,

consequently.

2)  Frequency

The frequency of a species is defined as the chance of finding a
species in a particular trial sample (Goldsmith J.R. et al., 1976). The measure is
obtained very simply by nothing whether a species is present or not in a series of
randomly placed quadrat (Kershaw K.A. et al., 1985). It is obtained by using quadrats
and expressed as the number thrown or, more often, as a percentage (Goldsmith J.R.
et al., 1976). Frequency relates to the number of times a species occurs in a given
number of repeatedly placed small sample plots. The species which distribute over all
area, the chance to appear in the studying quadrates will be high frequency almost 100
percentage. But the species which distribute in some particular area in forest even
there are a lot of units but does not distribute over all area, therefore, the frequency of
that species will be low. Thus, any species which is high frequency will be the plant
that consistency distribute over the area. Relative frequency is the frequency of one

species as a percentage of total plant frequency (Barbour M.G. et al., 1980).

3) Dominance

The dominance of species is the value that indicate how the species
influence to that plant community. The high dominance species is the high influence
species to that area. The dominance is defined as the plant cover that means to the area
which is covered with the crown cover. The dominance is always defined as
percentage of area in quadrat.

Basal area is the indicator for the dominance of species because
basal area 1s assumed to correlate with the size of crown cover, in other word the
species which have more basal area will have more dominance. The basal area of trees
will be measured at diameter at breast height (d.b.h.). The dominance of plant can be

defined with relative dominance which is the ratio between dominance of that species
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and the sum of all the species dominance there (Muller- Dombois D. and Ellenberg

H., 1974; Shimwell, D.W., 1971).

4) Importance Value Index, (IVI)

Importance value index (IVI) define as the sum of relative
dominance, relative density and relative frequency, This index presents ecological
success of the abundant species. Importance value index will provide an indication of
the dominant species. Important value index of any species in a community can range
between 0-300 (Curtis J.T., 1951), species which the importance value index is high,

shows that it is the dominance species and it is significant to that area.

5) Vertical Stratification

Plant height is used as a criterion in life form -classification.
Therefore, the life from spectra also gives a certain idea of stratification or laying in
communities (Shimwell, D.W., 1971). Profile diagrams can also be usefully employed
between topography and distribution of individuals of a species (Goldsmith J.R. et al. ,
1976). Moreover, profile diagrams can be used to illustrate details in vertical spacing

of species (Muller- Dombois D. and Ellenberg H., 1974).

Davis and Richard (1933) constructed a method description of the
stratification of forest vegetation using to scale, profile diagrams taken from narrow
strips. The method consists of laying out a narrow rectangular sample plot and of
required length and width, All vegetation lower than a chosen arbitrary height is
cleared away, the remaining trees and shrubs being carefully mapped and the
diameters of the trunks rotted. The total height, height to first branch, lower limit of
crown and width of crown are measured. From these measurements an accurate scaled
profile diagram can be obtained, one showing the spatial relationship of the different
species to each other, both in a horizontal sense and a vertical sense (Kershaw K.A.

et al., 1985).
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2.2.2 Synthetically Characteristics

The synthetically characteristics have been also defined as quantitative
characteristics, which included presence, constancy, coefficient of community, species
diversity, classification and ordination, and qualitative characteristics, which included
fidelity and classification format. Species diversity, Ordination technique and
Discriminant analysis were used for the study of plant community characteristics and

the relationship between the community and soil factor (Pattanakiat S., 2002).

1) Diversity Index

Diversity is basically a measure of wvariety in ecological
communities. Species diversity for a community is a function of the number of
different species present, the number of individuals per species, and the total number
of individuals of all species in that community (Southwick CH, 1976). Species
diversity may be thought of as being composed of two components. The first is the
number of species in the community, which ecologist often refer to as species
richness. The second component is species evenness or equitability. Evenness refers to
how the species abundance’s. (e.g., the number of individuals, biomass, cover, etc.)
are distributed among the species. Species richness is simply the number of species in
community.

As mentioned above, diversity index incorporate both species
richness and evenness into a single value. In some cases, a given value of a diversity
index may result from various combinations of species richness and evenness. In other
words, the diversity index value can be obtained for a community with low richness
and high evenness as for a community with high richness and low evenness. It
follows, then that if you are given just the value of a diversity index, it is impossible to
say what the relative importance is of species richness and evenness (Ludwig J.A. and
Reynolds J.F., 1988).

The diversity within a community was identified using Shannon-

Wiener’s diversity index as the following formula :
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S
H' = - Y pi In pi
1=1
Where H = Shannon-Wiener’s diversity index
S = the number of species
Pl = the proportion of individuals or abundance of the ith

species expressed as a proportion of total cover

In = log base ,,

2) Ordination

Ordination is a mathematical treatment, which allow communities to
be organized on a graph. Those are most similar in both species composition and
relative abundance will appear closest together, while communities that differ greatly
in the relative importance of a similar set of species, or which possess quite difference
species, appear far apart. Ordination methods are part of gradient analysis, which
emphasize on individual samples or species and their degrees of similarity to each
other and on determining how the order of the individuals is correlated with
underlying environmental controls (Kent, M. and Coker, P., 1992). Within plant
ecology, gradient analysis and ordination methods can be use to summarizing plant
community data and providing an indication of the true nature of variation within the
vegetation of the area under study. They are also used to enabling the distribution of
individual species within difference communities to be examined and compared.
Besides, they can be used to providing summaries of variation within sets of
vegetation samples, which can then be correlated with environmental controls to
define environmental gradients.

Ordination can be divided in both direct and indirect methods. Direct
method is used to display the variation of vegetation in relation to environmental
factors by using environmental data to order the vegetation samples.

Indirect method is applied to techniques, which operate on a set of

vegetation, by first examining the variation within it. This is done independently of
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the environmental data. A second stage of analysis is then performed once the major
sources of variation in the vegetation data have been described and summarized. Only
then are the environmental data compared and correlated with the summarized
vegetation data in order to detect possible environmental gradients. These methods
can be used in situation where the underlying environmental gradients are unknown or

unclear (Kent, M. and Coker, P., 1992).

3) Discriminant Analysis

Discriminant analysis comprises a couple of closely related analytic
procedures whose main purpose is to describe the differences among two or more
well defined groups and predict the likelihood that an entity of unknown origin will
belong to a particular group based on a suite of discriminating characteristics. Group
are defined on the basis of one categorical grouping variable. Canonical analysis of
discriminance, the descriptive part of discriminant analysis, is an analytic procedure
that creates linear combinations (i.e., canonical functions) of the original independent
variables that maximize differences among prespecified groups; that is, the procedure
maximizes the F-ratio (or t-statistic for two groups) on the canonical function(s). The
procedure organizes entities along continuous gradients defined by the canonical
functions and emphasizes differences among groups of sampling entities.
Classification, the predictive part of discriminant analysis, is an analytic procedure
that classifies entities into groups using a classification criterion that, in general,
maximizes correct classification of entities into prespecified groups. Consequently,
the procedure emphasizes differences among groups of sampling entities. Samples for
canonical analysis of discriminance and classification are generally assumed to
represent either a single random sample (N) of a mixture of two or more distinct
populations (groups) (i.e, multiple regression analysis analogy), or several
independent, random samples (N, N,..., Nx) of two or more distinct populations.
(i.e., multivariate analysis of variance analogy). The data set must consist of one
categorical grouping variable with at least two levels, and at least two continuous,
categorical, and/or count (usually continuous) discriminating variables. The

distinction of the grouping variable as the dependent or independent variable is
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partly dependent on sampling design and the particular research situation (Mc.
Garigal K., 2000).

Discriminant analysis is presented as a useful tool for examining
environmental differences among the g groups (communities). The student is most
likely familiar with the univariate t-statistic and analysis of variance tests for group
differences, but is less likely to be familiar with discriminant analysis. This procedure
is powerful and highly flexible in that a complete simple discriminant analysis

generates a function that can be used:

(a) To determine if there is a significant difference among the g
groups with regard to a number of simultaneous environmental factors (multivariate

analysis of variance).
(b) To determine the multivariate distances between the g groups.

(c) To determine the relative importance of each environmental

factor in the separation of the g groups.

(d) To provide a maximum likelihood classification of a new
sample unit into one of the existing g communities based on its environmental

characteristics (Ludwig J.A. and Reynolds J.F., 1988).

Historically, the application of simple discriminant analysis to
biological data can be traced back to the simultaneous development of discriminant
functions by Fisher (1936) and the D’ multivariate distance by Mahalanobis
(1936).Although the latter can be calculated from the former, the applications of
discriminant functions and Mahalanobis D” distance can be difference (e.g., Fisher
examined the plant taxonomy of Iris and Mahalanobis studied anthropological
dissimilarities). As originally derived by Fisher and Mahalanobis, simple discriminant

analysis is related to multiple linear regression (Ludwig J.A. and Reynolds

J.F., 1988).
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2.3 Soil Characteristics

2.3.1 Physical Soil Characteristics

1) Soil Texture

Natural soils are comprised of soil particles of varying sizes. The
soil particle-size groups, called soil separates, are sand (the coarsest), silts, and clays
(the finest). The relative proportions of soil separates in a particular soil determine its
soil texture.

Texture is and important soil characteristic because it will, in part,
determine water intake rates (adsorption), water storage in the soil, the ease of tilling
the soil, the amount of aeration (vital to root growth) , and will influence soil fertility,
For instance , a coarse sandy soil is easy to till, has plenty of aeration for good root
growth, and is easily wetted, but is also dries rapidly and easily loses plant nutrients,
which are drained away in the rapid lost water, High-clay soils (over 30 percent clay)
have very small particles that fit tightly together, leaving little open pore space, which
means there is little room for water to flow into the soil. This makes high-clay soils
difficult to wet, difficult to drain, and difficult to fill. The major objective in mixing
potting media for nurseries is to produce and medium with easy root penetration, high
water movement rates, high water retention, and yet good drainage and aeration. Clay

are probably the poorest soils for such nursery use (Donahue RL et al., 1983).

2) Soil Structure

Soil texture is the relative proportion of sands, silt and clay in a soil;
how these particles are grouped together into stable collections or aggregates in soil
structure. Aggregates are secondary units or granules composed of many soil particles
bound or cemented together by organic substances, iron oxides, carbonate, clays
and/or silica. Natural aggregates are called peds and vary in their water stability; the
word “clod” is used for a coherent mass of soil broken into any shape by artificial

means such as by tillage. Two terms are often confused with a ped. One is a fragment,
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which consists of a piece of a broken ped, and the other is a concretion which is a
coherent mass formed within the soil by the precipitation of certain chemical
dissolved in percolating (seepage) waters. Soil structure units (peds) are described by
three characteristics: type (shape), class (size), and grade (strength of cohesion
together). Type of structure describes the ped shape. Structure classes are the ped size.
Structure grades are evaluated by the distinctness, stability, or strength of the peds.
Soil structure influences many important properties of the soil such as the rate of

infiltration of water (Donahue RL et al., 1983; Brady N.C., 1984).
3) Bulk Density and Particle Density

Density is the weight (or, more correctly, the mass) of an object per
unit volume. Approximate densities of some commonly know materials, in grams per
cubic centimeter. Two density measurements “particle density and bulk density” are
common for soils Particle density is the density of the solid soil particles only; the
measurement does not include water weight or pore (air) space. Bulk density, the
density for a volume of soil as it exists naturally, includes any air space and organic
materials in soil volume, Unfortunately, because of the wide variety of soil textures
and humus contents, bulk density alone is not and indication of soil suitability for
plant growth. Soils of different bulk densities, because of different texture, may be
equally good for plant growth, The average soil bulk density of cultivated loam is
approximately 1.1-1.4 gem™ for good plant growth, bulk densities should be below
about 1.4 gem™ for clays and 1.6 gem™ for sands. Bulk density is used to calculate
total water storage capacity per soil volume and to evaluate soil layers to determine if
they are to compacted to allow root penetration or adequate aeration. (Kutintara,1999;

Donahue RL et al., 1983).
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2.3.2 Chemical Soil Characteristics

1) Soil Reaction (pH)

Soil reaction (pH) is an indication of the acidity or basicity of the
soil and is measured in pH units. The scale goes from 0 tol4 with pH 7 to as the
neutral point. From pH 7 to 0 the soil is increasingly more acidic and from pH 7 to14
the soil is increasingly more alkaline (basic). Soil pH is easily measured and indicates
much about a soil. A strongly acid soil has been intensively leached, is low in
exchangeable basic cations, has mostly kaolinite and sesquioxide clays, and has
slow microbial activity. Metal nutrients are soluble; Al. and Mn. may even occur in
toxic concentrations. In contrast, soils of pH 7.5 to 8.5 have mostly Ca and Mg with
lesser amounts of K and Na exchangeable cations. Soluble salts and /or carbonates
may accumulate in many of these soil. On mineral soils most agricultural crops do
best in slightly acidic soils (pH 6.5); on organic soils, about pH 5.5 (Donahue RL
etal., 1983).

2) Cation Exchange Capacity (C.E.C.)

The cation exchange capacity of soils (C.E.C.) is defined as the sum
of positive (+) charges of the adsorbed cations that a soil can adsorb at a specific pH.
The C.E.C. is commonly expressed as centimoles of positive charge per kilogram
[cmol(+)/kg], also writen as cmol/kg, of oven dry soil. The C.E.C. of a soil is equal to
the C.E.C. of both the mineral and organic fractions. The major source of C.E.C. in
the mineral fraction comes from the clay. The C.E.C. of soils is affected mainly by the
amount and type of colloids and clay, textural group organic matter content and pH
changing (Forth RD., 1984). Finer textured soils tend to have higher cation exchange
capacities than sandy soils (Brady N.C., 1984).
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3) Base Percentage Saturation, (%BS)

The cations commonly adsorb on exchange sites of soil colloids can
be devided into acid-forming cations (aluminum and hydrogen) and basic (base-
forming) cations (calcium, magnesium, potassium, and sodium). The proportion of
basic cations, in percentage of basic cations, in percentage, to the total cations on the
cation exchange complex is the “basic cation saturation percentage” or “percentage

base saturation”.

3 exch.Cation(cmol/kg)><

% Basesaturation = 100
C.E.C(cmol/kg)
Where 2 exch. Cation = The total of Exch. Caz, Exch. Mgz, Exch. Na?
and Exch. K* (cmol/kg)
C.E.C. = Cation exchange capacity (cmol/kg)

(Brady N.C., 1984)

The %BS can indicate to the exchangeable nutrient which is
available for plant in general soil. High %BS soil will be more abundant than low
%BS soil, except the saline soils, sodic soils, saline-sodic soils will be excessive %BS

so it may be false detected.

4) Oganic Matter (OM)

Soil organic matter consists of decomposing plant and animal
residues. The freshly fallen leaves and dying roots begin rapid decomposition, and the
residues become a part of soil humus, crop residues, weeds, grasses, three leaves,
worms, bacteria, fungi and actinomycetes are part of this mixture. Although most
cultivated soil contain only 1-5 percent organic matter, which is mostly in the top 25
cm. of soil, that small amount can modify a soil’s physical properties and strongly
affect its chemical and biological properties. Organic matter is responsible for most

desirable surface soil structure, promotes a greater proportion of larger pore sizes,
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improves water and air relations, and reduces erosion by wind and water. Chemical
organic matter is the soil source of nearly all nitrogen, 5-60 percent of phosphorus,
perhaps up to 80 percent of the sulfur, and large part of the boron and molybdenum
used by plants in a given season when the crop is mot fertilized (Donahue RL et al.,

1983; Osotsapha, Y., 1984; Mon charoen et al.,2001).

5) Available Phosphorus (P)

Phosphorus is the second key plant nutrient. It is an essential part of
nucleoproteins in the cell nuclei, which control cell division and growth, and of
deoxyribonucleic acid (DNA) molecules, which carry the inheritance characteristics of
living organisms. In its many compounds phosphorus has roles in cell division, in
stimulation of early root growth, in hastening plant maturity, in energy
transformations within the cells, and in fruiting and seed production (Brady N.C.,
1984).

Phosphorus which is found in almost all of plant obtained from soil.
Phosphorus in soil come from phosphorus in organic matter form and come from soil
parent matter degeneration. The control factors that available to plant of soil
phosphorus are the amount of organic matter in soil and soil reaction value (pH). And
found that soil texture is affected to phosphorus absorb ability, example fine textured
soil can absorb more phosphorus than coarse texture soil because of there are a lot of
living plants in fine textured soil so there is organic decomposing of plant which will
change to be organic matter more than in coarse textured soil. Coarse textured has
soil drainage and ventilation better than fine textured soil therefore organic matter
and phosphorus are decomposed faster than fine textured so absorb ability is lesser

(Khiao Ruenrom, 1990).

6) Available Potassium (K)

Potassium is the third most likely nutrient element to limit plant

growth and is therefore a very common constituent of fertilizers. Basically, potassium
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in soils is found in minerals (micas and feldspars) that weather and release potassium
ions (K.

These ions are adsorbed onto the cation exchange sites. The
exchangeable potassium tends to maintain an equilibrium concentration with the soil
solution from which roots absorb K'. The exchangeable and soil solution potassium
are the forms of greatest immediate concern to plant growth. Potassium is an activator
of dozens of enzyme responsible for such plant processes as energy metabolism.
Starch synthesis, nitrate reduction, and sugar degradation. It is essential for
photosynthesis and for starch formation and the translocation of sugar production

(Brady N.C., 1984; Troch F.R. and Thompson LM., 1993).

7) Calcium (Ca)

Calcium, an essential part of plant cell wall structure, provides for
normal transport and retention of other elements as well as strength in the plant.
Calcium is a metal and extremely important to plants for its ability to neutralize toxic
acids formed in their metabolic processes. In very low pH soils, calcium is neutralized

and plants can suffer toxic shock.(Soil Department, Kasetsart Unv.,1983).

8) Magnesium (Mg)

Magnesium is part of the chlorophyll in all green plants and essential
for photosynthesis. It also helps activate many plant enzymes needed for growth.
Soil minerals, organic material, fertilizers, and dolomitic limestone are sources of
magnesium for plants (Seriphong, S., 1983)

Magnesium (Mg) is essential to photosynthesis in plants. It’s the
"main molecule" in chlorophyll, the green coloring in green plants! Photosynthesis is
the process by which plants use the sun’s energy to create carbohydrates. Without
magnesium, plant leaves turn yellow (usually at the bottom of the shrub) and soon die.
Magnesium usability is limited to a narrow range in soil pH. Even slightly acid soils

will inhibit its usefulness (Soil Department, Kasetsart Unv.,1983).
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2.4 Study Area

2.4.1 Location

The study site was situate at Northern Sadejnaikrom Kromlaung
Chumphon Wildlife Sanctuary located in Chumphon and Prachuap Khiri Khan
Province. It situated between the latitude of 10° 44' to 11° 19' Northing and between
the longitude of 98° 53'. to 99° 24' Easting. The wildlife Sanctuary covered Tambon
Salui, Rap Ro, Songpeenong, and Hongchaluon, Amphoe Tha Sae, Chumphon
Province. Tambon Thong Mongkon, Ronthong, Changrak, Chai Rat, Amphoe
Bangsaphan Noi , Prachuap Khiri Khan Province, which cover the area of 665

square kilometers ( Figure 2-1).

2.4.2 Topography

The topography is narrow — long strips to press on to sides the
borderland between Thailand and Burma. The characteristic is steepness mountainous
in the west, and slightly to slope in the east. Mountainous area ranges from north to
south, and alternate with small plain between valley with channel. The altitude is
varied from 100 to 900 meters above mean sea level. In the north and northwest
section are steep mountainous as Khao Kratha Khrop, Khao Teio Yai, and Khao Daen
etc., that altitude is ranging from 700 to 900 meters above mean sea level. The western
part composed of steep mountainous as Khao Plai Khlong A-Tham, Khao Kha Mu,
that elevated is from 500 to 700 meters above mean sea level. In the south and
southwest section composed of Khao Plai Khlong Sai on, Khao Hin Ruea, and Khao
Hin Pao, that altitude is varied from 400 to 600 meters above mean sea level. In the
middle area is a large alluvial plain of Tab Intanin. In eastern area is rather a plain.
The steep mountainous in this area is the main watershed supplying discharge for
Prachuap Khiri Khan Province, like Khlong Chang Rak, Khlong Bang Saphan. The
stream is located in Chumphon. Province are namely, Khlong Tha Sae, Khlong Kha

Mu, Khlong Cha Ang, Khlong A Tham, Khlong Rap Ro, Khlong Bang Tha,
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Khlong Phan Wan, and Khlong Ma La. There are also another stream lets which
combined to Tha Ta-Phao river, the main river of Chumphon. Province (Dan

Anuphan, 1998).

2.4.3 Climate

Northern Sadejnaikrom Kromlaung Chumphon Wildlife Sanctuary is
situated within a tropical climatic zone. There are two seasons; the rainy season has
started from May to November, which the peak normally occurred in July to
November ,that was rainfall more than 200 mm./month, and the summer season
started from December to April. During December to January are cool in short period
and have few rainfall. The annual rainfall is about 2,204 mm. while the temperature is
between 21.38 to 37.33 °C.. The highest relative humidity in this area 97.38 % and
the lowest was 48.20% (Dan Anuphan, 1998).

2.44  Geology and Soil

In the area of Northern Sadejnaikrom Kromlaung Chumphon Wildlife
Sanctuary are found 2 types of rock. Igneous rock of the Cretaceous and Triassic
Period. Igneous rock of the Cretaceous are common in Amphoe Bangsaphan Noi ,
Prachuap Khiri Khan Province, which composes of medium to coarse-grained biotite-
muscovite granite, and Igneous rock of the Triassic Period are founded in Amphoe
Tha sae, Chumphon Province which it composes of medium to fine-grained
hornblende and biotite granite. Sedimentary and Metamorphic rocks are almost
founded in the area has been identified as between Permian and Carboniferous Period
. They compose of Pebbly shale, mudstone, sandstone, and shale.

Soil types found in this area have been identified by Department of
Land Developing, Ministry of Agriculture and Cooperative as follows

1. Slope Complex Unit : This area has slope of more than 35 percent
and there is both deep and shallow soil. The soil texture and fertility varies, depending
on differing parent material (rock). There are some small rocks or base rocks

scattering around the area.
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2. Phato/Ranong Association (Pto/Rg): The soil is very deep. The soil
texture is sandy loam or sandy clay loam over gravelly with clay loam, The area has a
slope of 5 to 20 percent for Phato series, and 15 to 30 percent for Ranong series

3. Chumphon (Cp) The area has a slope of 2 to 9 percent, and soilis
shallow to moderately deep. The soil texture is sandy loam over gravelly with clay
loam

4. Kohong series (Kh) The area has a slope of 2 to 4 percent, and soil is

very deep. The soil texture is sandy loam over sandy clay loam.

2.4.5 Vegetation

Northern Sadejnaikrom Kromlaung Chumphon Wildlife Sanctuary
composes of a great diversity of plants and animals when moist evergreen forest
occupies mostly in the area . In addition, some area inserted by bamboo or mixed
with moist evergreen forest. The dominant trees of this forest are Yang na
(Dipterocarpus alatus), Yang yung (D. grandiflorus.), Ta khian thong (Hopea
ordorata), Khai khiao (Parashorea stellata), Saya khaoo (Shorea assamica) ,Ta
khian rak (S. foxworthyi), Aek (S. glauca), and etc. The undergrowth consists of
Palms ,Rattans and Vines, and etc. (Mahidol University, 2000).

2.5 Other Related Researches

Phak tup (1980) studied “ Phytosociological Structure of Tropical Rain
Forest of Khao Sok, Surat Thani Province” and found that the density in moist
evergreen forest at Khao Sok were 45-70 trees per 0.1 hectare. The basal areas were
2.5-4.1 m* per 0.1 hectare. Tree distribution in d.b.h. class showed the L-shape
pattern. Numbers of the sapling were 23-35 trees per 80 m” . According to the
chemical soil properties in the surface soil, it was found that the soil reaction (pH) was
estimated in the range of 4.2-5.2. The determination of C.E.C. was estimated at 4.33—
11.2 me/100gm.soil, and the organic matter found was 2.21-4.06%. The amounts of
phosphorus in Khao Sok Tropical Rain Forest were between 2.0 and7.5 ppm. while
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Potasssium found was about 32—-60 ppm.. Calcium and magnesium were 14.0-142
ppm. and 16.6—66.3 ppm., respectively.

Non sung neon (2000) studied “Role of Natural Tropical Rain Forest at
Khao Sok National Park, Changwat Surat Thani on Streamflow Characteristic” and
found that there were108 tree species which had d.b.h. > 4.5 c.m. and height > 1.5 m.
The three density was 1,581 trees per hectare. Density and d.b.h. class was illustrated
in L—shape, which numbers of tree and d.b.h. class relationship in equation function
simulated in negative power function. The equation is shown as follow logy =
2.6778 — 0.2903x R? = 0.9211. Vertical stratification has 3 vertical layers; the top
canopy consists of trees with higher than 30 meters, the second layer is about 16-30
meters high and the third layer is lesser than 14 meter high. There was a wide spread
of canopy that equaled to 88.3 % of the crown cover. Numbers of the sapling and the
seedling were estimated as 3,314 and 17,680 trees per hectare, respectively.

Kriati prayoon (1986) studied “ Comparative Study on The Structure
of the Rattan Bearing Tropical Rain Forest” and found that there were 107-109
species in Khao Chong Natural and Wildlife Study Center. It also found that the
higher level MSL showed the higher tree density as 818, 1,103 and 1,134 trees per
hectare at 50, 250 and 450 meters above Mean Sea Level (MSL)., respectively. The
basal areas were 0.3775, 0.4303 and 0.3517 % at 50, 250 and 450 meters above MSL.,
respectively.

For the Khao Phra Taew Wildlife Park, Phuket Province, the tree
species found at 50, 250 and 450 meters above MSL were 74, 91 and 69 species,
respectively. It was found that the density decreased significantly when the level
above MSL was higher as 1,546, 1,059 and 834 trees per hectare at 50, 250 and 450
meters above MSL., respectively. The basal area equaled to 0.2783, 0.3573 and
0.3884% at 50, 250 and 450 meters above MSL., respectively. Tree distribution in
d.b.h. class of the 6 stands was illustrated in L-shape. Vertical stratification in Khao
Chong Natural and Wildlife Study Center had 3 vertical layers; the top canopy
consisted of trees with higher than 28 meter, the second layer was about 17-28 meters,
and the third layer was lesser than 17 meters. The Khao Phra Taew Wildlife Park had

3 vertical layers too, but the top canopy consisted of trees with higher than 22 meters.
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The second layer was about 15-22 meters and the third layer was lesser than
15meters.

According to the study, it is found that the reaction and soil nutrient
decreased as the depth of layer of soil increased. The soil texture composed of sandy
clay, sandy loam, and clay loam. The top soil of all types of stand were lightly acidic,

and had a low organic matter .

Sahunalu (1994) studied “Disriminat Analysis of Soil and Plant
Relationship in Dry Dipterocarp Forest” and found that trees of the Sakarat dry
dipterocarp forest were found to be composed of 46 species in total and varied among
stands and less diverse. Resemblance function suggested 2—3 groups of clustering base
on number of individuals of the 16 stands studied. Discriminant analysis suggested
that storages of organic matter and calcium in soil profiles were the important factors

in discriminant between two groups of stands than other nutrients
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CHAPTER III
MATERIALS AND METHODS

3.1 Materials

3.1.1 Map

3.1.1.1) Topographic map with 1 : 50,000 map scale produced by
the Royal Thai Survey Department in the year 1994.

3.1.1.2) Geological map, with 1: 250,000 map scale produced by
Department of Mineral Resources in the year.1985

3.1.1.3) Soil map, Scale 1: 100,000 with 1: 250,000 map scale
produced by the Land Development Department in the year.1972

3.1.1.4) Northern Sadejnaikrom Kromlaung Chumphon Wildlife
Sanctuary map, Scale 1: 400,000 in the year 1994.

3.1.2 Computer hardware and Software
3.1.2.1  Micro computer

3.1.2.2  Software PC-ORD

3.1.3 Equipment for the Study
3.1.3.1 Forest Survey Equipments :

Global Positioning System : GPS

Measuring tape

- Rope

Hand compass

Diameter tape

Haga hypsometer

Data record tables
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3.1.3.2  Soil Survey Equipments :
- Hoe
- Spade
- Plastic bag
- Soil core

- Data record tables

3.2 Methods

This research aims to study on the soil characteristics in the forest area
of Northern Sadejnaikrom Kromlaung Chumphon Wildlife Sanctuary which consists
of evergreen forest, disturbed forest in order to find out whether the two forests have
different physical and chemical characteristics of soil and whether these
characteristics of soil are the factors dividing forest types. The characteristics of plant
communities were studied along with physical and chemical characteristics of soil.

Following are details of the study method as

3.2.1 Map Analysis

Analytic procedure to topographic map of 1:50,000 scale and satelite
imagery were combined to classify plant community types in Northern Sadejnaikrom
Kromlaung Chumphon Wildlife Sanctuary into two subecotypes which are evergreen

forest and disturbed forest

3.2.2 Sampling Methods

This study used random sampling method through evergreen forest and
disturbed forest with sample four quadrats size of 20 x 50 meters in each forest types.
Each quadrat were located to cover the area from the north to the south. To collect
entire data for plant community, each quadrat was designed into three different sizes,

or;
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1) The sample plot of 20 x 50 meters was divided into 10 x 10 m*, 10
plots in total to enumerated all living trees that are over 4.5 cm. in diameter at breast
height (d.b.h.) .

The field crew must investigate and fill up data form for;

- Species record

- Position record

- Measuring diameter at breast height (d.b.h.) with diameter tape

- Measuring crown cover diameter with measuring tape

- Measuring total height, (H) and height of the lowest living
branch, (Hg) with Haga hypsometer

2) The square plot of size 4 x 4 m* was located to the lower left corner
of plots size 10 x 10 m” to inventory sampling study or trees which have diameter at
breast height (d.b.h.) less than 4.5 cm. and height more than 1.30 meters. The
number and the species of samplings were recorded. The total height (H;m) was also
measured and recorded.

3) The smallest plot was allocated to size of 1 x 1 m” at any corner of
subplots size 10 x 10 m* study types and numbers of seedlings and undergrowth or

species which height less than 1.30 meters.
3.2.3 Soil Characteristics Study

Soil sampling study pit was located at the center of plot size 20 x 50
meters of all 8 quadrats by digging soil pit. Soil samples were collected at 30 cm, 1
soil pit : 1 plot. Total of 8 study site for soil samplings to study physical and chemical
properties analysis in lab.

Physical properties of soil are;

- Soil texture

- Soil structure

- Bulk density

In addition, soil samples were also collected in each pit for chemical

analysis such as;
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10 meters

20 meters

10 meters

50 meters

Figure 3-1  Quadrat size of 20 x 50 m’

1 meters $

4 meters

10 meters

Figure 3-2  Quadrat design for size 10 x 10 m*,4 x4 m?, and 1x 1 m’
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Soil reaction (pH)

Cation exchange capacity (C.E.C)

Base saturation (%BS)

Organic matter (OM)
Available phosphorus (P)

- Available potassium (K);
- Available Calcium (Ca),
- Available Magnesium (Mg).

3.3 Data Analysis

3.3.1 Plant Community Analysis

1) Analytical characteristics

The species list was made to simply identify species diversity. It was
also determined three values for each tree species in a community, which include
relative density, relative frequency and relative dominance (dominance was define as
the mean basal area per tree times the number of trees of the species). Then, the three
values were summed to obtain for each species its importance value. These
manipulation are shown as follows;

Density of that species

- Relative Density = 100

Totaldensity of all species

F f i
requency of a species 100

- Relative Frequenc
a Y Frequency of all species

. . Dominance of a species
- Relative Dominance = - P - x 100
Dominanceof all species

- Importance Values Index = relative density + relative frequency
+ relative dominance (Cottam C.,

1949)
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- Vertical Stratification
A profile diagram was drawn by using the method described by
Davis and Richard (Davis A.W. and Richard P.W., 1933). All data were mapped;
profile diagram, the vertical structure of stand, showed a side view of the height of
trees and crown shapes. A plot chart show the position of living trees, stumps, and
crown cover on the top view. And Crown depth diagram (Ogawa et al., 1965) is

joined to consider to stratification dividing.

2) Synthetical Characteristics
2.1) Diversity index
The diversity with a community was identified using Shannon

and Wiener’s diversity index as the following formula

H' = - g pi  In pi
&l
Where H’ = Shannon and Wiener’s diversity index
S = the number of species
Pi = the proportion of individual or abundance of the ith
species expressed as a proportion of total cover
In = log base,

2.2) Ordination

From these importance value index, the stands were ordination
following Bray and Curtis’s Method with some modification by Swan et al.
(Bunyavejchewin, 1979).

The first step for the two — dimensional stand ordination is the
calculation of a community coefficient or similarity index for each stand pair of the

sample series. The working model is :

IS = 2 W . 100
+
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Where Is = Index of Similarity
w = the sum of similarity
A = the sum of all IVI in one of the stand
B = the sum of all IVI in one of the stand

The indices of similarity have to change to the indice of
dissimilarity (ID values ). The ID values are obtained by subtracting the respective

similarity indices from 100

ID

100 - IS

Where ID

Index of dissimilarity

Second step is an X-axis construction. Beals’(1960) method was
applied for the selection of the first and stand . The most dissimilar to the first
reference stand is selected as the second reference stand. The position of other stands

on the X-axis are obtained by Beals’ formula (Bunyavejchewin, 1979).

L’ +(dA )? - (dB)>

X =

2 I
Where X = the position of the ordinated quadrats on the first axis
Ty = the length of the X-axis is given by the Index of
dissimilarity between first and Second reference stand.
dA = The dissimilarity index value shared by first reference
Stand and the ordination stand
dB = The dissimilarity index value shared by second

reference stand and the ordination stand.

The Y-axis construction depends on the X-axis. The first
reference stand on the Y-axis should be a stand that is particularly ill fitted to the X-
axis. Such a poorly fitted stand would be one that shares especially high ID values

with the terminal stands. The X-axis fit of each stand is indicated by “e” and this value

for each stand can be calculated from the formula
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e = @A) - 2

The first reference stand for Y-axis is the stand which had a
highest “e” value. The second reference stand should be positioned close to the first
on the X-axis so that the Y-axis will be as nearly perpendicular to the X-axis as
possible. The position limit is given as within 10 percent of the X-axis length. The

position of any stand on Y-axis is computed by Beals’ formula (Bunyavejchewin,

1979).

Y = L"”+(dA"Y’-(dB")*
2L
Where Y = the position of the ordinated quadrats on the second
axis.
L’ = the length of the Y-axis is given by the Index of

dissimilarity between first and second reference stand.
dA’ = The dissimilarity index value shared by first reference
stand and the ordination stand
dB’ = The dissimilarity index value shared by second

reference stand and the ordination stand

A two-dimensional ordinational ordination can be obtained by
combining the graph: the Y/X ordination.

Construction of a third axis to give a three — dimensional
ordination is possible. The procedure for the selection of reference quadrats is the
same as on the second axis, except that the selection is based on the combined
assessment of quadrats in the middle of both the first and second axes. Then
positioning the remaining quadrats on the axis in the same way as the first and second

axes.
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3.3.2 Analysis of Soil Characteristics

1) Analysis of Soil Physical Characteristics

1.1) Soil structure was studied in field, by observe the separated
soil.

1.2) Soil texture was determined by the hydrometer method
(Bouyoucos G.J., 1951) on air-dried soils that had been passed through a 2 mm. sieves
to remove small rocks, roots, pebbles and debris followed by wet sieving to separate
the sand fraction. Sand silt and clay were expressed as a percentage of oven dry
weight

1.3) Bulk density was determined by weighting the known
volume sample after oven drying at 105 °C for 48 hours (Russell E.W., 1973). Bulk

density values were expressed as grams per cubic centimeters.

2) Analysis of Soil Chemical Characteristics

2.1) Soil reaction or soil acidity (pH) was determined by 1:1
soil water suspensions with pH meter (Jackson M.L., 1967).

2.2) Cation exchange capacity (C.E.C) in a unit of me/100 gm.
Soil was determined using NH4OAC.IN pH 7.0 process (Tidale S.L. and Nelson
W.L., 1966).

2.3) Percentage base saturation of soils (%BS) was determined
by proportion of Cation Exchange Capacity occupied by Exchangeable Basses.(Tidale
S.L. and Nelson W.L., 1966).

2.4) The Organic Matter content (%OM) was determined by
Walkley and Black Rapid Titration Method. (Walkley et al., 1934)

2.5) Available phosphorus (P) was extracted by the procedure
of Bray’s II (Alexander T.G. and Robertson J.A., 1970).

2.6) Available potassium (K) was determined by Flame
photometer (Jackson M.L., 1967).

2.7) Calcium and Magnesium was determined by Atomic

absorption spectophotometer (Jackson M.L., 1967).
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3.3.3 Vegetation — Soil Relationship Analysis

The relationship of soil properties and vegetation types were analyzed
within both evergreen forest and disturbed forest directions.

1) The tree basal area cover was utilized to represent the trees for
compute the relationship of soil properties and trees, while density was utilized to
sapling and seeding. The relationship patterns were manipulated using multiple
regression analysis.

2) Besides, to present the relationship between plant community
and soil factors, the Ordination was then used ,

3) And tests for significant differences in soil property factors
between evergreen forest and disturbed forest by Discriminant Analysis.

Discriminant Analysis is presented as useful tool for examining
environmental differences among the groups (community) (Ludwig J.A. and Reynolds
J.F., 1988; Sahunalu et al., 1994). Discriminant Analysis process is as follows
(Sahunalu et al., 1994) :

1. Compute adjusted sums of squares and cross products of soil

nutrient for group of evergreen forest and disturbed forest group. The formula is

%
na
- et
2 2
SH= 2% | Xa
nb
2X2 | X| Xx3
b nb
823 = ZXZ X3 — b
Where S*1 = Adjusted sums of square of soil nutrient 1* (x;) in group a
S°; = Adjusted cross products of soil nutrient 2™ (x) in group b

with in group 3™ (x3) in group b

na,nb = Number of sample plot in group a and group b
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2. compute combined sums of squares and cross product of soil

nutrient variable for the two groups is

1 _ qa b
S11= 811+ S11

W
Siy = St + sp
Where S'ii =  Total of Adjusted sums of squares of soil nutrient 1% in
group aand b

8112 = Total of Adjusted cross products of soil nutrient 1*" and

soil nutrient 2™ in group a and b

3. solve for the coefficients of the discriminant function

First, set up a system of linear equations

1 1 1 A
S“M + 8127‘2 +...+ slpxp =d

‘ol 1 1 <,
SZIM + 822}“2 +..+ Szka =dj

1 1 =
31x1 + S32x2 +...+ s3pxp =dj

Where dj= x5 - ;? the differences in the mean of j"™ soil nutrient
for groups a and b.

order of soil nutrient 1,2, ... p

—.
I

Second, solve for the coefficients of the discriminant (Aj) form linear

equations in 1* step

4. Write the general discriminant function (Z) between group a
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and b as

7 = XI(X1)+>\.2(X2)+...+XP(XP)

This discriminant function ,we can be solve discriminant function in
group a as

=a =0 -a -a

7%= kl(xl j+%2(x2j+...+kp()(p]

In the same way, discriminant function in group b can be solve as

zb= xl(i?} xz(§2j+...+xp(§gj
Where 7% and Zb = mean of discriminant function for soil nutrient in

group a and b.

5. compute the Mahalanobis D* (D). The multivariate distance
between groups a and b i1s
D - Za . Zb
= 2 hjdj
6. test for differences significant for group a and b in the

multivariate space for the two environmental variables, respectively. The D value

computed in Step 5 can be used to test the hypothesis . An F statistic is computed as

D2
X

[(na nb)(na + nb)} b
%1 -p-1)

This F statistic is compared to a table of critical F values with ( p,

n—p-1)degrees of freedom.

7. determine the relative percentage contribution each soil nutrient

to Mahalanobis D* (D). The relative percentage contributions each soil nutrient to the
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total multivariate distance between groups a and b, denoted as RC1, and RC2,...RCp

respectively, are computed by

RC| = [“%} « 100
RCH = [”2‘1%} % 100
RC3 = ["3‘1%} < 100

RCp = de%} x 100

The relative percentage contribution each soil nutrient can used to

divided group of forest .
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CHAPTER 1V
RESULTS AND DISCUSSION

4.1 Plant Community Structure

The analysis concern with qualified result related to density, frequency
and dominant. Then transform them into relative density, relative frequency, and
relative dominant which lead to important value index in the final. Then calculate
ordination of plant community from community similarity and dissimilarity for each
quadrat pair of sample series from important value index. The results can be explained
that the total numbers of species found in Northern Sadejnaikrom Kromlaung
Chumphon Wildlife Sanctuary are 124 species, in which 2 species could not be
identified, and concluded within 64 genera, 39 families (Table A—1). The importance
species of the study area are Di mi, Khai khiao, Yang klong, Langsat pa, and Kra
chao with the IVI of 17.5351%, 14.0206%, 11.7323%, 11.3030%, and 11.0260%,
respectively. The species diversity index is 4.0521 (Table A-3). The details evergreen

forest and disturbed forest are following ;

4.1.1 Evergreen Forest

1) Tree

80 species, in which 2 species could not be identified, 64 genera,
and 34 families were found in evergreen forest quadrats (Table A—1 and Table A-2).
Total numbers of tree were 770 stems per hectare. An average basal area was
estimated at 27.475 square meters per hectare (Table A—4). Species composition in
evergreen forest found in quadrat size 20 x 50 square meters are 17 — 39 species.
Numbers of stem per unit area is 580 — 1,010 trees per hectare. The highest numbers

of species found in quadrat at Noen thong ranger station (T1) with 39 species.
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Followed by quadrat at Head office (T2) which have 31 species, which provide the
highest density of 1,010 trees per hectare. Concerning with species diversity index is
estimate at 2.31425 — 3.2847. The quadrat at Noen thong ranger station (T1) has the
highest species diversity index or 3.2847 (Table A—2). When compare with Phak tup
(1980), and Non sung noen (2000) studied moist evergreen forest at Khao Sok, Surat
Thani Province, it is found that 138, and 108 species, respectively , which more
numbers of species than this study area. In moist evergreen forest at Khao Chong
Natural and Wildlife Study Center, Trang Province is found more numbers of species
than this study area which there are 107 — 109 species. But area in the Khao Phra
Taew Wildlife Park Phu ket Province at 50, 250, and 450 m. MSL. founded 74, 91,
and 69 species respectively (Krirati prayoon, 1986). The numbers of species at 50, and
450 m. MSL was lesser than the study area.

From Table A—4 shows density, frequency, dominance, relative
density, relative frequency, relative dominance, and importance value index of trees in
quadrat of evergreen forest. Average density in evergreen forest equal to 770 trees per
hectare. The study of Non sung-noen (2000), and Phak tup (1980) in moist evergreen
forest at Khao Sok, Surat Thani Province found 1,581, and 805 trees per hectare,
respectively; that was more density than in this study. An average basal area is
estimate at 27.475 square meters per hectare or 0.275% in which lower than the study
of Non sung-noen (2000), that was estimate at 0.713% less. However it appears that
near the study of Krirati prayoon (1986) in Khao Phra Taew Wildlife Park at 50 m.
MSL., Phu ket Province by average basal area is estimate at 0.2783% less.

According to tree density and relative density find that Di mi (Cleidion
spiciflorum (Burm.f.) Merr.) has highest value of 14.2857%. The lower dense are Plao
noi (Croton stellatopilosus Ohba.), Ma pring (Bouea oppositifolia (Roxb.) Meisn),
Langsat pa (Lansium domesticum Correa), and Khai khiao (Parashorea stellata Kurz)
which give relative density equal to 4.2208%, 4.2208%,.3.8961%, 3.5714%,
respectively. Dealing with frequency and its relative frequency review that the most
frequent appearance is Di mi (Cleidion spiciflorum (Burm.f.) Merr.) which provide the
highest relative frequency of 7.1730%. Followed by Langsat pa (Lansium domesticum
Correa.), Khai khiao (Parashorea stellata Kurz), and Ngon kai dong (Harpullia

cupaniodes Roxb.), which has relative frequency equal to 4.2194%. Dominant of



Fac. of Grad. Studies, Mahidol Univ. M.Sc.(Technology of Environmental Management) / 43

species express in basal area per hectare when, field crew must measure diameter at
breath height, d.b.h. of each tree except they were less than 4.5 centimeter in diameter.
The top four most dominant are Kra chao (Holoptelea integrifolia Planch.), Takhain
thong (Hopea odorata Roxb.), Yang klong (Dipterpcarpus dyeri Pierre), and Langsat
(Lansium domesticum Correa.) which give relative dominance equal to 16.0812%,
10.9119%, 7.1897%, 7.0896%, respectively.

Concerning with important value index, Di mi (Cleidion spiciflorum
(Burm.f.) Merr.) has the highest IVI or 23.461% since it high in IVI, this cause by
consistency in wide rang distribution and has the highest density. Followed by Kra
chao (Holoptelea integrifolia Planch) which is the highest basal area, Langsat pa
(Lansium domesticum Correa.), and Takhain thong (Hopea odorata Roxb.), which
give important value index equal to 16.828%, 15.205%,.14.970%, respectively. Plant

community structure in evergreen forest (Figure 4-1) indicated in Table 4-1.

2) Sapling

Enumeration in 4 x 4 square meters plot for smaller size tree
conclude that the total of 48 species, 39 genera, and 25 families found in evergreen
forest. Numbers of species in each quadrat is 8 — 20 species and numbers of sapling
per unit area is 3,000 — 3,750 trees per hectare. Numbers of species highest in quadrat
at Khiri rom ranger station (T4) that found 20 species. Followed by quadrat at Noen
thong ranger station (T1) equal to 19 species, which provide the highest density of
3,750 trees per hectare. Concerning with species diversity index, it is estimate at
1.2741 — 2.6517. The quadrat at Khiri rom ranger station (T4) has the highest species
diversity index or 2.6517. There are 48 sapling species and the total sapling are 214
trees in the quadrat or 3,343.75 trees per hectare. In Non sung-noen (2000) founded
3,314 trees per hectare. There are 10,175 sapling per hectare in moist evergreen forest
in Khao Phra Taew Wildlife Park at 50 m. MSL. (Krirati prayoon, 1986), where
more numbers of tree than this study area. Species diversity index of sapling in
evergreen forest equal to 3.0126 (Table A—5).

Focusing on each individual plant species, Di mi (Cleidion

spiciflorum (Burm.f.) Merr.) has the highest IVI is 46.5297% when they are normal in
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Figure 4-1 Evergreen forest at Northern Sadejnaikrom Kromlaung Chumphon
Wildlife Sanctuary

Table 4-1 Plant community structure in evergreen forest.

uantitative
Q I 25 3 The latest Total
value
Density 4 Plao noi, Ma pring Glochidion, Kra uam,
Dimi (110) Langsat pa (30.0) 770.0
(tree/hectare) (32.5) Yang on (2.5)
Relative density| Plao noi, Ma pring Langsat pa Glochidion, Kra uam
Dimi (14.2857) 100.000
(%) (4.2208) (3.8961) ,Yang on (0.3247)
Langsat pa Khai
Kra chao, Duarian nok
Frequency Dimi (42.5) khiao Ngon kai Mapring (20.0) 2.5) 592.5
dong(25.0) ’
. Langsat pa Khai
Relative o . gap ) ) Kra chao, Duarian nok
& Dimi (7.173) khiao Ngon kai Mapring (3.3 756) 04219) 100.000
Y B
equency (%) dong (4.2194)
Basal area Kra chao Ta khian thong Glochidion , Ngon kai
) 'Yang klong (1.975) 27.47
(m /hectare ) (4.4175) (2.9975) dong (0.005)
Relative
. Kra chao Ta khian thong Yang klong  Glochidion, Ngon kai
dominance 100.000
(16.0812) (10.9119) (7.1897) dong (0.0182)
%)
Langsat pa
IVI (%) Dimi (23.461 | Kra chao (16.0812) (15205) Glochidion (0.765) 300.000

Source: The results of this research study, 2003
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middle storey. The second and the third are Ma pring (Bouea oppositifolia (Roxb.)
Meisn) 12.5172%, and Khem dok khao (Ixora ebarbata Craib) 10.0582%

when both of them are commonly found undergrowth. (Table A—6)

3) Seedling and Undergrowth

Seedling and undergrowth are counted in 1 x 1 square meter plots.
There are 44 species, 36 genera, and 21 families, numbers of seedling are 249 trees.
The density is estimate at 62,250 trees per hectare, that higher density than moist
evergreen forest in Khao Sok (17,680 trees per hectare) (Non sung noen, 2000), and
Khao Phra Taew Wildlife Park at 50 m. MSL. (5,093 trees per hectare) (Krirati
prayoon, 1986).

Takhian thong (Hopea odorata Roxb.) dominated on the lower storey,
when IVI equal to 46.8483%. Takhian thong is hihg IVI, this cause by high density
and consistency in wide range distribution ,and Followed by Khem (Zxora sp), and
Plao nam ngoen (Crofon mekongensis Gagnep.) which give important value index

equal to 21.8125%, 20.8766%, respectively (Table A—7).

4) Vertical Stratification

Vertical stratification of forest classified by profile diagram (Figure

4-2), crown depth diagram, H — Hb diagram (Figure 4-3) are a consideration. The

vegetative structure can be divided into three layers.

The top canopy consists of dominant and co-dominant layers with
higher than 20 meters in height. In the storey is composed of Lithocarpus sp, Kra chit
(Blachia siamensis Gagnep), Kra chao (Holoptelea integrifolia Planch), Kanan pling
(Pterospermum acerfolium (L.) Willd.), Kaeo (Murraya paniculata Jack), Khai khiao
(Parashorea stellata Kurz), Takhian thong (Hopea odorata Roxb), Duarian nok
(Xylopia ferruginea Hook.f. & Th), Bunnak (Mesua ferrea Linn), Po i keng

(Pterocymbium tinctorium (Blanco) Merr), Maduk (Siphonodon celastrineus GrifY),
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Figure 4-2 Profile diagram and crown cover in evergreen forest at Northern

Sadejnaikrom Kromlaung Chumphon Wildlife Sanctuary
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Figure 4-2 (Contd.)
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Ma phlap dong (Diospyros kerrii Craib), Yom pa (dilanthus triphysa (Dennst.)
Alston), Yom hom (Toona ciliata M.Roem), Yang klong (Dipterpcarpus dyeri
Pierre), Yang pai ( Dipterocarpus costatus C.F. Gaertn ), Langsat pa (Lansium
domesticum Correa), Lamphu pa (Duabanga grandiflora (Roxb.ex DC.) Walp), Wa
(Syzygium cumini Druce), and U chot (Terminalia foetidissima GrifY).

The second layer is about 14 to 20 meters high, and is composed of
smaller trees than the top canopy. There are 38 species in this layer, that composed of
Kanan pling (Pterospermum acerfolium (L.) Willd.), Langsat pa (Lansium
domesticum Correa), Khem (Ixora sp.), Bunnak (Mesua ferrea Linn), Di mi (Cleidion
spiciflorum (Burm.f.) Merr.), and etc. The highest density in the second layer is Kanan
pling (Pterospermum acerfolium (L.) Willd.), which provides density of 6 trees
(Table A-8).

The last layer is lesser than 14 meters high. There are 60 species in
this layer, that composed of Khai khiao (Parashorea stellata Kurz), Di mi (Cleidion
spiciflorum (Burm.f.)) Merr.), Kra chit (Blachia siamensis Gagnep.), and etc. The
highest density in the last layer is D1 mi (Cleidion spiciflorum (Burm.f.) Merr.) which
provides density of 43 trees. The second is Plao noi (Croton stellatopilosus Ohba) that
found 13 trees in this layer.

Considering study the moist evergreen forest in Khao Sok (Non sung
noen, 2000), vertical stratification of forest has three vertical layers too, but each layer
higher than the area study. The 1*' layer contains more than 30 meters in tree high. The
2" composes of trees with 16 — 30 meters high, and the last is lower than 16 meters
high. (Non sung noen, 2000). For the study of Krirati prayoon (1986).in Khao Phra
Taew Wildlife Park at 50 m. MSL. found vertical stratification of forest has three
vertical layers too. Each layer higher than the area study. The 1% layer contains more
than in 22 meters in tree high. The 2" composes of trees with 15 — 22 meters high,
and the last is lower than 15 meters high.

According to the profile diagram illustrated in Figure 4-2, they have
wide spread of canopy between 82 — 85% of the crown cover. The finding agree with
Non sung-noen (2000) that conclude that the crown cover in moist evergreen forest in

Khao Sok is 88.3%.
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5) Tree distribution in d.b.h. class

Tree distribution in d.b.h. class which diameter at breast height > 4.5
centimeters, height > 1.5 meters divide to 15 d.b.h. class and interval wide 5
centimeters. That starts form 4.5 - 10, 10 - 15, ...until >75 centimeters. Frequency in
d.b.h. class of tree present in Appendix Table 8. A line curve in Figure 44 was
created on numbers of tree each d.b.h. class (Table A-9). It shows that tree
distribution in d.b.h. class line is L — shape, which the finding agree with the study of
Phak tup (1980), Krirati prayoon (1986), and Non sung-noen (2000), that the smaller
d.b.h. class find amount of trees, and will decrease in larger d.b.h. class. Numbers of
tree and d.b.h. class relationship in equation function appears on Negative power
function like moist evergreen forest in Khao Sok (Non sung noen, 2000). The

equation is shown as follows

Y = RGN §) & R’ =0.8633

Where Y = Numbers of tree
X = d.b.h. class

Numbers of trees decrease when d.b.h. class is increase or related in
power function which have a few survival of small d.b.h. class progress to larger
d.b.h. class. However, tree distribution in d.b.h. class and numbers show in negative

exponential function, but R” is less or about 0.7343. The equation is shown as follows

Y = 72.584 ¢ 00629 X R?=0.7343

Meyer (1952) recommended that tree distribution in diameter class
in balance uneven aged forest is inverse j shaped curve which support the forest
highest volume increment. These data can explainable how much tree distribution in
d.b.h. class default form balance uneven aged quadrat forest pattern . In order to easy
to consideration, used semi — log graph as well as calculate equation model of tree

distribution in diameter class by least square method (Figure 4-5). If forest is balance
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Figure 44 The d.b.h. class distribution by numbers, logarithm trend line, power

trend line, and regression trend line of evergreen forest.
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Figure 4-5 The d.b.h. class distribution by numbers, regression trend line and

regression model of evergreen forest. Show in Semi — log graph.
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uneven aged quadrat forest pattern, tree distribution pattern will show in linear curve
followed to regression model of trend line.

Figure 4-5, the numbers of tree vary in d.b.h. class or line swing so
high. Namely, centoids in 4.5 — 25 cm. classes (4 centoids) appear abundant. It
displays to have most accumulate numbers of tree in this class, which more than value
of regression model. But trees falling in 25 — 55 cm. d.b.h. classes found lesser than
value of regression model, consequently the centoids found in below the trend line.

The species that highest density in the 4.5-25.0 cm. d.b.h. class is
Dimi , followed by Mapring, Plao noi, Langsat pa, Khai khiao, respectively. Bunnak is
highest density in the 25.0-55.0 cm. d.b.h. class. For d.b.h. class more than 55 cm.
appears Dipterocarpus spp. so high, which found a litter in 4.5-55.0 cm. d.b.h. class.
It shows that a large numbers of tree in each d.b.h. class which grow up to upper
d.b.h. class is not Diptercapus spp. Dimi, Mapring, Bunnak have opportunity to
distributes in each d.b.h. class in the next time, because these species found high
density in small class and dominate in sapling and seedling. It possible to progress to

higher d.b.h. class than other species

4.1.2 Disturbed Forest

1) Tree

The 36 species, 32 genera, and 18 families were found in disturbed
forest quadrats. Species diversity index equal to 2.92657 (Table A—1, and A-2). Total
numbers of tree were 312.5 stems per hectare, and average basal area was estimated at
14.7363 square meters per hectare (Table A-10). Species composition in the
investigation are 7 — 16 species. Numbers of stem per unit area is 200 — 510 trees per
hectare. The diverse in species at quadrat of Khlong tha nao ranger station (T5)
found 16 species. Followed by quadrat at Hin ruea ranger station (T7) equal to 8
species. The quadrat at Khiri rom ranger station (T8) has the highest density is 510
trees per hectare. Concerning with species diversity index is estimated at 1.2662 —
2.6492 which lesser than dry dipterocarp forest in Sakarat that equal to 2.933

(Sahunalu et.al.,1994) because disturbed forest is lesser numbers of trees and numbers
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of species than dry dipterocarp forest in Sakarat. The quadrat of Khlong tha nao ranger
station (T5) has the highest species diversity index or 2.6492. (Table A-2).

Comparing between evergreen forest quadrats and disturbed forest
quadrats at the same location found that the quadrats in evergreen forest have more
numbers of species, numbers of tree, and diversity index value than quadrats in
disturbed forest. Because of the storm damaged the forest area, and the damage area
was succeeded by densely bamboo, grasses, and shrubs which originally trees difficult
to regernarated in that area.

From Table A-10 shows density, frequency, dominance, relative
density, relative frequency, relative dominance, and importance value index of trees in
quadrat of disturbed forest. Average density in disturbed forest equal to 312.5 trees per
hectare, which lesser than evergreen forest (770 trees per hectare). An average basal
area is estimate at 14.7363 m’/hectare which lesser than evergreen forest (27.475
m*/hectare). It is result of disturbed forest quadrat have a numbers of survival tree
from storm lesser than evergreen forest.

According to tree density and relative density find that Po yap
(Colona flagrocarpa Craib.) is the highest value equal to 20.00%. The lower dense
are Macaranga (Macaranga sp.), Ta phun thao (Vitex quinata Williams), and So
(Gmelina arborea Roxb.) which give relative density equal to 17.60%, 7.20%, and
6.40%, respectively. Dealing with relative frequency review that the most frequent
appearance is Macaranga.(Macaranga sp.) which provide the highest relative
frequency of 15.2777%. Followed by Po yap (Colona flagrocarpa Craib.), Sae
(Millettia atropurpurea Benth.), and Kham saet (Mallotus philippensis Muell. Arg.)
which has relative frequency equal to 8.333%, 5.555%, and 5.555%, respectively.

The top four most dominant are Sai (Ficus drupacea Thunb.), Khai
khiao (Parashorea stellata Kurz), Mahat (Artocarpus lacucha Roxb)..Sae (Millettia
atropurpurea Benth) which give relative dominance equal to 29.9771%, 19.1874%,
8.5334%, 7.334%, respectively.

Concerning with important value index, Macaranga (Macaranga sp.)
has the highest because it is wide rang distribution and high density in disturbed forest
. IVI of Macaranga equal to 34.2788%. Followed by Sai (Ficus drupacea Thunb.)

which dominant in large size and wide rang distribution, Po yap (Colona flagrocarpa
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Figure 4-6 Disturbed forest at

Wildlife Sanctuary

Table 4-2 Plant community structure in disturbed forest.

Northern Sadejnaikrom Kromlaung Chumphon

uantitative
Q L 4 I A\ 31 The latest Total
Densi : i
ty Po yap ( (62.5) Macaranga (55) So (20) Sai Khai khiao , 3125
(tree/hectare) Mahat, etc. (2.5)
Relative densi Sai. Khai khi
Rl Po yap (20.0) | Macaranga (17.60) So (6.40) aL prapKniao, 100.000
(%) Mahat etc. (0.80)
Macaranga 3 (15.0) Sae, Kham saet Bridilia, Di mi, Nok 180
0 yaj 4
Frequency (27.5) 2P (10.0) non, Piat (2.5)
Relati Macaranga Sae, Kham saet Bridilia, Di mi , Nok
clative £ Po yap (8.333) i 100.000
frequency (%) (15.2777) (5.555) non , Piat (1.3889)
Basal ar Bridilia Di mi Nok non
asal arca Sai (4.4175) Khai khiao (2.8275) Mabhat (1.2575) . 29.7325
(m’ /hectare) iat (0.005)
Relative
Sai (29.9771)  |Khai khiao (19.1871) | Mahat, (8.5334) Bridilia, Dimi, Nok 100.000
; ai . ai khiao . ahat, (8. .
dominance non, Piat (0.0339)
(%)
Macaranga Sai (32.166) b (31.6432) Bridilia, Di mi , Nok 300.000
0 at . 0 yaj . B
27 non, Piat (2.
VI (A)) 34,2788 vap iat (2.2228

Source: The results of this research study, 2003.
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Craib.), and Khai khiao (Parashorea stellata Kurz) which give important value index
equal to 32.166%, 31.6432%, and 21.3763%; respectively. Plant community structure
in disturbed forest illustrated in Figure 4-6 and Table 4-2.

Macaranga .and Po yap is EUPHORBIACEAE that are pioneer
species and perform rapid growth in this forest type and result to high in IVL
Furthermore, it indicates that disturbed forest is gradually developing to succeeding

next generation of evergreen forest.

2) Sapling

Enumeration in 4 x 4 square mater plot for smaller size tree
conclude that the total of 29 species 26 genera, and 16 families found in disturbed
forest. Numbers of species each quadrat is 6 — 11 species, and numbers of sapling per
unit area is 875 — 1,500 trees per hectare. The numbers of species is highest in quadrat
at Head office (T6) that found 11 species while the quadrat at Khlong tha nao ranger
station (T5) has the same equal to 11 species. The quadrat at Hin ruea ranger station
(T7) has the highest density of 1,500 trees per hectare.

Concerning with species diversity index is estimate at 1.2425 —
2.3046. The quadrat at Head office (T6) has the highest species diversity index is
2.3046 while the disturbed forest equal to 2.9722 (Table A—11) when dominate in
density. There are 29 sapling species, and total saplings are 75 trees or 1,171.88 trees
per hectare in the sampling at disturbed forest (Table A—11, and A—-12).

Focusing on each individual plant species, Macaranga is the highest
density and the highest frequency thence IVI is the highest equal to 27.5376%. The
second and the third are Nang yaem pa (Clerodendrum viscosum Vent) 19.4559%,
and Noknon (Cleistanthus helferi Hook.f.) 12.7892% (Table A—12). These trees are

pioneer species that occupy and dominate in all layers.

3) Seedling and Undergrowth

Seedling and undergrowth are counted in 1 x 1 square meter plots.

There are 29 species 29 genera, and 16 families. The numbers of seedling is
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enumerated 85 trees. The density is estimate at 21,250 trees per hectare. Yang pai
(Dipterocarpus costatus C.F.Gaertn.) dominated on the lower storey when IVI equal
to 23.4676%. Followed by Khem (Ixora sp.), and Nang yaem pa (Clerodendrum
viscosum Vent) which gives important value index equal to 19.938%, and 18.1836%,
respectively (Table A—13).

There are regenerate seedling of large trees as Yang pai, Sae
conquered in the area , when observe numbers of regenerate seedling of large trees
near the others. Seedling has high potential survive to grow to succeed to sapling or

tree in plant community.

4) Vertical Stratification

Vertical stratification of forest classified by profile diagram, crown
depth diagram, and H — Hb diagram are consideration. The profile diagram illustrated
in Figure 4-7 and 4-8.

The top canopy consists of sparse dominant and co-dominant layers
with higher than 20 meter in height. There are 7 species in this layer, and composed of
Khai khiao (Parashorea stellata Kurz), Sae (Millettia atropurpurea Benth.), Sai
(Ficus drupacea Thunb.), Mahat (Arfocarpus lacucha Roxb), Yang klong
(Dipterpcarpus dyeri Pierre), Yang pai (Dipterocarpus costatus C.F.Gaertn), and Wa
(Syzygium cumini Druce).

The second layer is about 10 to 20 meters high, and composed of
smaller trees than the top canopy. There are 18 species in this layer, that composed of
Macaranga sp., So (Gmelina arborea Roxb.), Po yab (Colona flagrocarpa Craib)
and etc.

The highest density of the second layer is Ta phun thao (Vitex
quinata Williams), which provide density of 6 trees (Table A—14).

The lesser than 10 meters high, 21 species found in this layer, and
composed of Macaranga sp. , Kamok khao (Sageraea ellipotica hook.f.& Thomson),
Di mi (Cleidion spiciflorum (Burm.f.) Merr.), Po yab (Colona flagrocarpa Craib),
Maduea utumphon (Ficus racemosa Linn), and etc. The highest density in the lowest

layer is Po yab (Colona flagrocarpa Craib) which provide density of 22 trees.
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Figure 4-7 Profile diagram and crown cover in disturbed forest at Northern

Sadejnaikrom Kromlaung Chumphon Wildlife Sanctuary
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The second is Macaranga that founded 21 trees in this layer

For quadrat T7 (Hin ruea ranger station), and quadrat T8 (Khirirom
ranger station), the vegetative structure has one layers which lesser than 10 meters
high. Because these quadrats have a litter survival tree from storm, almost are pioneer
species .

According to the profile diagram illustrated in Figure 4-7, they have

a wide spread of canopy between 26 — 32% of the crown cover.

5) Tree distribution in d.b.h. class

Tree distribution in d.b.h. class which diameter at breast height > 4.5
centimeters, height > 1.5 meters divided to 15 d.b.h. class like evergreen forest
sample. The frequency in d.b.h. class of tree are presented in Table A—15. A line curve
in Figure 4-9 was created on numbers of tree in each d.b.h. class (Table A—15). It
shows that tree distribution in d.b.h. class is illustrated in L - shape, which is normally
agree in evergreen forest elswhere, but somehow the line show less slope than
evergreen forest samples and rather close than the trend line of power function.
Numbers of tree and d.b.h. class relationship in equation function simulated in
negative power function like evergreen forest sample. The equation is shown as
follows

Y 9895.2 X 24282 R? =0.9609

However, tree distribution in d.b.h. class in this forest reveal in

negative exponential function R” is high too. The equation is express as ;

Y = 80.104 ¢ 109X R?=0.902

Figure 4-10 illustrate numbers of tree in each d.b.h. class which
show the relationship in negative exponential function while numbers of tree in d.b.h.
class line swing a little as R” is confidential. The centoids from > 15 c¢m. d.b.h. class

majority appears on below trend line except centoid at 25 — 30 cm. d.b.h. class.
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Figure 4-9 The d.b.h. class distribution by numbers, logarithm trend line, power trend

line, and regression trend line of disturbed forest.
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Figure 4-10 The d.b.h. class distribution by numbers, regression trend line and

regression model of disturbed forest. Show in Semi — log graph.
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The species of highest density in the 4.5-25.0 cm. d.b.h. class are
Macaranca spp. that pioneer species, and commonly found in sapling too. This genus
is possible to consistency wide rang distribution to in each d.b.h. class in the next
time, by It should many of survival trees and sapling and grow up to upper class.
Considering sapling and seedling of disturbed forest , The species of evergreen forest
as Nang yaem pa, Nok non (Kutintara,1999) which high density of sapling and
seedling in disturbed forest. For Yang pai is highest IVI of seedling . these sapling and

seedling will grow to succeed to sapling or tree in plant community in the later.

4.1.3 Ordination of Plant Communities

The study of plant community structure at Northern Sadejnaikrom
kromlaung Chumphon Wildlife Sanctuary emphasis on a community similarity, and
dissimilarity for each quadrat pair of the sample series from IVI (Table 4-3), the
quadrats were ordinated according to Bray and Curtis Method. Ordination results base
on coordinate for quadrat on X,Y, and Z axis appears in Table 4—4.

A three-dimensional quadrat ordination of the forest is presented in
Figure 4-11. The co-ordinate are X and Y axes, X and Z axes, Y and Z axes , and X,
Y and Z axes ordination.

The percentages of the original distance matrix extraction of X, Y and
Z axes are 17.42%, 18.05% and 15.92%, respectively. The cumulative variance
explained by this ordination method when using two axes is equal to 35.48% when
compare to using only one axis (17.42%). Using two axes, which tends to be more
accurate, can give the better explanation than using only one axis in the ordination.
However, if three axes are used, the cumulative variance explained by the ordination
would be 51.40%.

Figure 4-11, shows the two-dimensional ordination graph between the
X and Y axes, quadrats at T4 and T8. were chosen as the end points for the first axis
and at Tland T7 were chosen for the second axis. Note that for a better picture of the
ordination, the graph used row score scale to maximise the spread of points on the
graph. The result shows that groups of plant communities in this type of forest

(presented in a diagram as black cycle symbols) are quite independent.
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Table 4-3 Matrix of similarity index and dissimilarity index of quadrat in Northern

Sadejnaikrom Kromlaung Chumphon Wildlife Sanctuary.

Quadrat| TI T2 13 T4 TS T6 T7 T8
Tl 2444 | 1539 | 342 | 693 | 16.18 0 0
T2 | 75.56 17.19 | 7.05 | 14.45 | 33.34 | 11.49 0
T3 84.61 | 82.81 428 | 11.96 | 4.24 4.25 0 é’
T4 | 96.58 | 92.95 | 95.72 3.5 0 0 0 ;f
T5 93.07 | 85.55 | 88.04 | 96.5 9.46 | 21.44 | 9.64 g
T6 | 83.82 | 66.66 [ 95.76 | 100 | 90.54 9 5.85
T7 100 | 88.51 | 95.75 | 100 | 78.56 91 3.28
T8 100 100 100 100 | 90.36 | 94.15 | 96.72
Dissimilarity
Source: The results of this research study, 2003.
Table 4-4 Ordination results as coordinate for quadrat on X, Y, and Z
Quadrat Coordinate for ordination
No. Location UTM X Y Z

T1 Noen thong ranger station 520192 E,1211149 N 0.46643 0.99783 0.49976

T2 Head office 513707 E, 1206333 N 0.43194 0.60094 0.61126
T3 Hin ruea ranger station 491470 E, 1187584 N 0.45811 0.59400 0.00000
T4 Khiri rom ranger station 536290 E,1236333 N 0.00000 0.49960 0.48225

T5 Khlong Tha nao ranger station 529414 E,1221236 N 0.55730 0.37795 0.44142

T6 Head office 513557 E, 1206028 N 0.55679 0.56559 0.95209
T7 Hin ruea ranger station 491970 E, 1187590 N 0.53228 0.00000 0.49976
T8 Khiri rom ranger station 535867 E,1236452 N 1.00000 0.49960 0.48225

Source: The results of this research study, 2003.
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Each independent group contains only one quadrat. The quadrat at T7 appears in the
bottom of the graph while quadrats T4, T8 and T1. found on the left, the right and the
top of the diagram respectively. Quadrats sampled at T2, T3, T6 appear above center
and approach quadrat T1 on the top. Quadrat TS5 appears below the centre of the
ordination graph which near quadrat T7 in the bottom, and near quadrat T8 which on
the right.

The X and Z axes quadrats at T4 and T8 were chosen as the end points
for the first axis and at T6 and T3 were chosen for the third axis. The quadrat at T4.
appears in the bottom of the graph while quadrats T4, T8 and T6 found on the left, the
right and the top of the diagram, respectively. Quadrats at T1, T7, appear slightly
close to each other in the centre of the ordination graph. Quadrat TS5 appears below the
centre of the ordination graph which near quadrat T3 in the bottom, and near quadrat
T8 which on the right. And quadrat T2 appears above center and approach quadrat T6
on the top and near quadrat T4 which on the left.

The Y and Z axes, quadrats at T1 and T7 were chosen as the end points
for the Second axis and at T6 and T3 were chosen for the third axis. The quadrat at
T4. appears in the bottom of the graph while quadrats T1, T7 and T6 found on the left,
the right and the top of the diagram, respectively. Quadrats T4, and T8. appear slightly
close to each other in the centre of the ordination graph. Quadrat TS5 founds incline on
the left and the bottom forms center which near quadrats T7 and T 3, respectively. For
quadrat T2 founds above the center that approach quadrat T6 on the top, and near
quadrat T1 which on the right.

From three dimension graph can be clarified that plant community is
possible separated 2 groups as following

Group 1 composes of quadrats T1, T2, T3, T4, and T6, which almost
are quadrats in evergreen forest except quadrat in distrubed forest at Head office
(T6). Cause quadrat T6 is not far form evergreen forest area and near quadrat T2 more
than the other, and consequently similar to evergreen forest.

Group 2 composes of quadrats T5, T7, and T8, which all are quadrats in
disturbed forest.

The important value index of trees can be overlaid on the ordination of

quadrat to identify their relationship. The top ten of highest important value index of
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Table 4-5 Relative density, relative frequency, and relative dominance which top ten
of highest important value index of trees in Northern Sadejnaikrom

Kromlaung Chumphon Wildlife Sanctuary .

(Unit: %)
No. Local name  Relative density Relative frequency Relative dominance IVI
1 Di mi 10.3926 5.8252 1.3150 17.5328
2 Khai khiao 2.7714 3.5599 7.6884 14.0197
3 Yang klong 2.3095 2.2654 7.1613 11.7361
4 Langsat pa 3.0023 3.5599 4.7386 11.3008
5 Kra chao 0.2309 0.3236 10.4665 11.0210
6 Sai 0.2309 0.3236 10.4665 11.0210
7 Ta khian thong 1.3857 1.6181 7.1020 10.1058
8 Macaranga 5.0808 3.5599 0.4857 9.1264
9 Po yab 5.7737 1.9417 1.1556 8.8711
10  Bunnak 2.0785 2.2654 3.9864 8.3303

Source: The results of this research study, 2003

Table 4-6 1°-10™ of the highest important value index of trees each quadrat of forest
at Northern Sadejnaikrom Kromlaung Chumphon Wildlife Sanctuary.

IVI (%)
No.  Local name

T1 T2 T3 T4 T5 T6 T7 T8
1 Dimi 8.067 29.374 60.135 0 0 8.6806 0 0
2 Khai khiao 5.686 24.212 5.3275 0 37.4915 0 0 0
3 Yang klong 0 0 47.3866 0 20.0389 0 13.6491 0
4 Langsat pa 0 13.9145 12.8433 26917 10.5105 0 0 0
5 Krachao 0 0 0 46.002 0 0 0 0
6 Sai 0 0 0 0 52.9509 0 0 0
7  Takhian thong 7.2015 0 49.8063 0 0 0 0 0
8  Macaranga 0 0 0 0 40.6077 0 144.4808 0
9 Poyab 0 0 0 0 0 0 0 115.7919
10 Bunnak 0 0 50.254 0 0 0 0 0

Source: The results of this research study, 2003
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trees are shown in Table 45, and top ten highest IVI of species in each quadrat appear
on Table 4-6. In Figure 4-12 shows quadrat position and 1% — 10™ highest important
value of trees, which each species can be clarified as follows :

Considering individual species (Figure 4-12), Di mi (Cleidion
spiciflorum (Burm.f.) Merr) which the highest importance value index of plant
community (17.5351%) has a dominant appearance at quadrat T3, and larger level of
importance value index equal to 60.135%, followed by T1, T2, and T6 which give
importance value index equal to 8.067%, 29.374%, 8.6806% (Table 4-6). Di mi
appears on quadrats in group 1.

Khai khiao (Pashorea stellata Kurz) has IVI of plant community equal
to 14.0206%. It appears in quadrat T1, T2, T3 and TS5 which give importance value
index equal to 5.686%, 24.212%, 5.3275%, and 37.4915%, respectively.

Yang klong (Dipterpcarpus dyeri Pierre) appears mainly in the middle,
and the bottom part of the diagram occur in quadrat T3, TS and T7 which give
importance value index equal to 47.3866%, 20.0389%, and 13.6491%, respectively.

In quadrat T3 has the largest level of importance value index.

Langsat pa (Lansium domesticum Correa.) presents a scattered
performance in the middle, and on the left portion of the diagram occur in quadrat T2,
T4, TS and T6 which give importance value index equal to 13.9145%, 10.5105%,
26.917%and 12.8433%, respectively.

Kra chao (Holoptelea integrifolia Planch ) is found only one dominant
exhibition on the left part of the diagram, that is quadrat T4. Importance value index
of Kra chao in quadrat T4 equal to 46.002%.

Sai (Ficus drupacea Thunb) appear only quadrat TS5, which give
importance value index equal to 52.9505%

Ta khian thong (Hopea odorata Roxb.) presents in quadrats of
evergreen forest as quadrat T3 and T1 which give importance value index equal to
49.8063% and 7.2015%, respectively.

Macaranga (macaranga sp. ) presents in quadrats of disturbed forest as
T5 and T7 which give importance value index equal to 40.6077%, 144.4808%,

respectively.
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Po yab (Colona flagrocarpa Craib ) appearance only quadrat T8 which
give importance value index equal to 115.7919%.
Bunnak (Mesua ferrea Linn) show only one obvious in quadrat T3 .

Importance value index of quadrat T3 equal to 50.254%.

4.2 Soil Characteristics

4.2.1 Physical Soil Characteristic

The soil samples in the area of evergreen forest, and the disturbed
forest were collected from each pit from top soils to 30 cm. depth to analyse physical-

chemical soils properties.

1) Soil Texture

Soil texture refers to the relative percentages of sand, silt, and clay in
soil. The percentages of those three components are illustrated in textural
classification triangle which is a guide for determining the textural name (Buckman
H.D. and Brady N.C., 1960). According to surface soil texture analysis in the
evergreen forest soil is sandy loam to clay texture. In evergreen forest, it indicates clay
texture in Head office (T2), Hin ruea ranger station (T3), and Khiri rom ranger station
(T4) while sandy loam texture are commonly in Noen thong ranger station (T1).

From Table 4-7, evergreen forest quadrat soil appear on 24.5 —
53.7% sand particle, 20.55 — 28.08% silt particle, and 18.25 — 50.75% clay particle.
The disturbed forest soil are 41.55 — 49.05% sand particle, 12.7 — 25.55% silt particle,
and 25.75 — 45.75% clay particle. Soil texture in disturbed forest soil is sandy clay
loam to clay texture, that it indicates sandy clay loam texture in Khlong tha nao
ranger station (T5), Head office (T6), and Hin rueo ranger station (T7) while clay
texture is commonly in Khiri rom ranger station (T8). When particle size analysis of
the samples reveal, sand particle in the disturbed forest is higher than evergreen forest

in averaging percentage, but silt and clay in the disturbed forest are lesser than
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Table 4-7 Quantitative of plant community, physical and chemical soil property each
quadrat, and statistics test for difference between evergreen forest and

disturbed forest.

Quantitative of vegetable

Quadrat
characteristic and soil T-test
property g T2 T3 T4 T5 T6 T7 T8
Basal area ( m* hectare) 1.8828 1.4828 3.4096 42147 | 4.1168 | 0.9279 0.182 0.6665
Sapling (trees/ hectare) 3,750 33125 3,000 3,312.5 1,250 875 1,500 1,062.5
Seedling (trees/ hectare) 53,000 39,000 11,000 47,000 | 37,000 | 29,000 | 10,000 9,000
Physical properties of soil
Bulk density (g/cm’) 0.833 1.109 1.287 1.187 1.080 1.050 0.981 1.184 | 0.266
% Sand 53.7 36.2 24.05 38.7 49.05 48.7 49.05 41.55 |-1.393
% Silt 28.05 20.55 252 20.55 22.7 25.55 17.7 12.7 1.297
% Clay 18.25 43.25 50.75 40.75 28.25 25.75 33.25 45.75 | 0.686
sandy sandy sandy
Texture sandy loam clay clay clay ST . | iy loam clay
subangular Masive+ granular
granular |granular
blocky subangular [subangular |granular |granular |medium - "
q very fine- i -
Structure and size eine- blocky, SN e very fine iy medium
coarse  |fine
medium very fine  |medium coarse
Chemical properties of soil
Soil reaction (pH) 7.83 4.72 6.22 6.18 6.51 522 5.93 6.38 0.57
Cation exchange
. 10.42 9.39 9.88 17.18 5.38 3.35 6.82 1527 |4.291%*
capacity (me./100 gm.)
Base saturation (%BS) 139.64 26.52 76.92 8522 | 94.05 68.66 | 74.19 | 8939 |0.028
Organic matter o % 2.69 246 293 5.11 1.43 1.44 179 | 468 |5227%
Available phosphorus
5.798 2.828 1.065 7.232 2.892 2.817 14.769 6.138 |-0.636
(P) (ppm)
Available potassium (K)
196.6 85.4 85 189.7 84.9 75 208.1 1583 | 0.156
(ppm)
Available Calcium (Ca)
84.15 16.39 79.4 87.4 42.13 13.4 46.52 82.61 |2.094
(ppm)
Available Magnesium
25.53 10.92 6.915 30.2 13.24 5.267 11.64 2492 | 1.318
Mg) (ppm)

Remarks Significant T (Two tailed Test) at 95% = 3.182, at 99% = 5.841

Source: The results of this research study, 2003
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evergreen forest in averaging percentage. When test for difference (T—test) of %sand,
%silt, %clay particle in disturbed forest quadrats and evergreen forest quadrats, there
are no difference between forest groups

This finding concur to The study of Phak tup (1980) in moist
evergreen forest at Khao Sok, Surat Thani Province ,which soil in 20 — 50 cm. depth

is sandy clay loam.

2) Soil Structure

From the study of soil structure in evergreen forest and disturbed
forest quadrats can be divided into 3 groups as following:

Group 1 1s granular structure that found in all disturbed forest
quadrats and quadrat T4 (Khirirom ranger station) in evergreen forest. In disturbed
forest, soil structure size in quadrat TS (Khlong tha nao ranger station) is very fine But
coarse to medium size appears on quadrat T6 (Head office) and T8 (Khirirom ranger
station). Soil structure in quadrat T7 (Hin ruea ranger station) is very fine to fine
granular structure. Fine size of granular structure appears on quadrat T4 (Khiri rom
ranger station).

Group 2 Soil structure in this group is sub angular blocky. It appears
only in evergreen forest quadrat at quadrat T1 (Noen thong ranger station) and T2
(Head office), which soil structure size in quadrat T1 is fine to medium but quadrat T2
is very fine size.

Group 3, Soil structure in this group is massive and sub angular
blocky, medium size. That found in quadrat T3 (Hin ruea ranger station).

Form Table 47, numbers of sapling and seedling in quadrat T3 is
least in evergreen forest quadrats. Soil structure in quadrat T3 may be affect to tree
growth, mortality and regeneration of seedling and sapling that is a result of massive
soil is packed tight aggregates, hard to break apart and appears in very large clods, no

gravitional water.
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3) Bulk Density

Bulk density is the density or weight of a given bulk (unit volume)
of soil. The grams per cubic centimeter of soil, including the pores, is the bulk density.
(Donahue R.L. et al., 1976). Bulk density in evergreen forest is 0.833 — 1.287 g/cn’.
For bulk density in disturbed forest is 0.981 — 1.184 g/cm’.

Bulk density related with soil texture as soil in quadrat T1 (Noen
thong ranger station) is sandy loam which the least bulk density (0.833 g/cm?®). For
soil in quadrat T5 (Khlong tha nao ranger station), quadrat T6 (Head office), and
quadrat T7 (Hin ruea ranger station) are sandy clay loam which bulk density are
between 0.981 — 1.080 g/cm’. Clay texture appear in evergreen forest as quadrat T2
(Head office), quadrat T3 (Hin ruea ranger station), quadrat T4 (Khiri rom ranger
station), and disturbed forest in quadrat T8 (Khiri rom ranger station) which bulk
density is between 1.109 — 1.287 g/cm’. Relationship between %sand particle and bulk
density appeared that correlation (R) equal to —0.8635 (Table B—1) that it showed that
if %sand particle increase will give bulk density decrease. When test for difference
(T—test) of bulk density in disturbed forest quadrats and evergreen forest quadrats

found no difference between forest groups (Table 4-7).

4.2.2 Chemical Soil Characteristics

1) Soil Reaction

Soil reaction usually indicates in pH. Soil pH also imply basic cation
for soil. Soil acidity in the evergreen forest estimated in the ranges of 4.72 to 7.83,and
6.23 in average which is more basicity except quadrat T2 which pH. soil is 4.72. So
does soil in the disturbed forest, that show the range of acidity in between 5.22 to
6.38, and 6.01 in average. When test for difference (T—test) of soil pH in disturbed
forest quadrat and evergreen forest quadrat found no difference at 99% between forest
groups (Table 4-7). When compare with Phak tup (1980) study in moist evergreen
forest at Khao Sok, Surat Thani Province, it found that 4.1 — 4.75 soil pH, and 4.8 —
5.2 soil pH in the Khao Phra taew wildlife park Phu ket (Krirati prayoon, 1986),
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which soil pH level lesser than this study area.

2) Cation Exchange Capacity (C.E.C.)

Cation exchange capacity is significant property to soil fertility. Soil
with high in organic matter often release high cation or high in C.E.C. (me/100 gm.-
soil) with provide high macro and micro elements absorption. The determination of
C.E.C. in the evergreen forest is estimate at 9.38 to 17.18 me/100 gm.-soil The
quadrat at Khiri rom ranger station (T4) has highest C.E.C. equal to 17.18 me/100 gm.,
and quadrat at Head office (T2) has least C.E.C. found 9.38 me/100gm.. Meanwhile it
is about 3.35 to 15.27 me/l00 gm. in the disturbed forest. The highest and least C.E.C.
quadrats appear in the same area at evergreen forest quadrats. That the quadrat at Khiri
rom ranger station (T8) has highest C.E.C. equal to 15.27 me/100 gm. and quadrat at
Head office (T6) has least C.E.C. equal to 3.35 me./I00 gm.(Table 4-7). Evergreen
forest has the high level of C.E.C. because it contains a high percentage of clay and
the clay has more colloids, which make the soil finer and, therefore, has higher ability
for absorbing positive charge (C.E.C.). The level of C.E.C. is directly related to the
fertility of soil because high C.E.C. means better ability for absorbing minerals with
positive charge (Donahue RL et al., 1983). This finding the relationship between
%clay particle and C.E.C. appeared that correlation (R) equal to 0.4997 (Table B—1)
The finding experimental illustrate C.E.C. in the evergreen forest is difference the
disturbed forest all of area, and significant difference at 95% when test for difference
(Table 4-7).

This finding in disturbed forest near to the research of Phak tup
(1980) and Kirirati prayoon (1986) which C.E.C. in moist evergreen forest at Khao
Sok found 4.05 — 10.24 me/l00 gm. (Phak tup, 1980), and 3.05 — 4.55 me/l100 gm. in
Khao Phra Taew Wildlife Park (Krirati prayoon, 1986). But C.E.C. in moist evergreen
forest in this study is higher than moist evergreen forest at Khao Sok and Khao Phra

Taew Wildlife Park.
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3) Base Saturation Percentage

Base saturation percentage indicate to the exchangeable nutrient
which is available for plant. Almost of them are exchangeble base such as., calcium
(Ca™), magnesium (Mg”"), potassium (K), and sodium (Na"). If the sum of all
exchangeable cation imply high then effect high base saturation percentage which is
influent to high soil fertility (Mon charoen et al.,2001).

Table 4-7 illustrate base saturation of quadrat in evergreen forest are
equal to 26.52% to 139.64%. The quadrat at Head office (T2) has least base saturation
is only 26.52%. The base saturation percentage in the disturbed forest are 68.66% to
94.05%. For the quadrat at Head office (T6) has least base saturation is 68.66%.

When test for difference (T—test) of base saturation in disturbed
forest quadrats and evergreen forest quadrats found no difference at 99% between
forest groups (Table 4—7). Base saturation percentage near relates to soil pH that
higher soil pH shows the higher in base saturation percentage. Correlation between

base saturation percentage and soil pH equal to 0.9682 (Table B-1).

4) Soil Organic Matter

Soil organic matter is important and govern soil physical and
chemical properties such as soil color, structure, water holding capacity, soil

consistency, soil erosion, compactness, porosity, permeability, C.E.C., pH, and

available nutrient (Mon charoen et al.,2001).

The result showed that soil in the evergreen forest contain organic matter of
about 2.46% to 5.11%, which the quadrat at Khiri rom ranger station (T4) has highest
organic matter is 5.11% and quadrat in Head office (T2) has least organic matter equal
to 2.46%. Soil in the disturbed forest accumulate 1.43% to 4.68% of organic matter.
The quadrat at Khiri rom ranger station (T8) has highest organic matter equal to
4.68%, and Khlong Tha nao ranger station (T5) has least organic matter equal to
1.43%. The evergreen forest has more organic matter because of that it has more litter

which then turns into organic matter, and disturbed forest has lower density of trees
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and vegetation, resulting in less crown cover of trees, which then contributes to low
amounts of litter. The value of soil organic matter between disturbed forest quadrat
and evergreen forest quadrat shows the difference all of area, and significant at 95%
when test for difference (T — test). (Table 4-7).

Organic matter has higher ability for absorbing positive charge
(Soil Department, Kasetsart Unv.,1983) that agreed this study (Table 4-7). The
correlation between organic matter with C.E.C. equal to 0.9804 (Table B-1).

From Table 4-7, this finding in all study area rather high than
research of Phak tup (1980), and Krirati prayoon (1986). The organic matter in moist
evergreen forest at Khao Sok found 0.7 — 1.96% (Phak tup, 1980), and 0.27 — 3.96%
at Khao Chong Natural and Wildlife Study Center, Trang Province (Krirati prayoon,
1986).

5) Available Phosphorus

Phosphorus is an essential element require for plant growth. The
determination of soil fertility concern with available phosphorus.

The result concluded that amount of available phosphorus in
evergreen forest are 1.065 — 7.232 ppm., and 4.231 ppm. on average for the evergreen
forest. Then the quadrat at Khiri rom ranger station (T4) has the highest available
phosphorus at 7.232 ppm., and Hin ruea ranger station (T3) has the least available
phosphorus which is equal to 1.065 ppm.

The amount of available phosphorus range from 2.817 — 14.769
ppm. in the soil at disturbed forest quadrats. The quadrat at Hin ruea ranger station
(T7) has the highest available phosphorus equal to 14.769 ppm., and quadrat at Head
quarter (T6) has the least available phosphorus equal to 2.817 ppm.

Available phosphorus in disturbed forest quadrats and evergreen
forest quadrats found no difference at 95% when test for difference (Table 4-7).

It is also found that amount of available phosphorus are near
the.study of Krirati prayoon (1986) which available phosphorus in moist evergreen
forest at the Khao Phra Taew Wildlife Park equal to 3.0 — 5.0 ppm., and 3.4 ppm. on
average. For available phosphorus at Khao Chong Natural and Wildlife Study Center,
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Trang Province. equal to 3.0 — 6.0 ppm. and 4.5 ppm on average. Although this
finding higher than moist evergreen forest at Khao Sok that available phosphorus only

equal to 1.0 — 2.0 ppm. (Phak tup, 1980).

6) Available Potassium

Potassium is another essential element that strengthen plant growth.
Available potassium in the form of potassium cation (K') are derived and transform
from parent material, particularly micas and feldspars (Mon charoen et al.,2001).

The amount of available potassium in evergreen forest are 85.0 —
196.6 ppm., 139.175 ppm. on average. The quadrat at Noen thong ranger station (T1)
has the highest available potassium equal to 196.6 ppm., and Hin ruea ranger station
(T3) has the least available potassium equal to 85.0 ppm.

The amount of available potassium range from 75.0 — 208.1 ppm., and 131.575
ppm. on average in the soil at disturbed forest quadrats. The quadrat at Hin ruea
ranger station (T7) has the highest available potassium equal to 208.1 ppm., and head
office quadrat (T6) has least available potassium equal to 75.0 ppm. It can be seen that
the soil of evergreen forest has a higher potassium content than the soil of disturbed
forest because the soil of evergreen forest has a high soil reaction and high C.E.C.
Therefore, the soil is able to absorb more potassium as a kind of positive charged
mineral more than the soil in disturbed forest and soil reaction related to potassium
which the higher soil pH shows the higher potassium (Soil Department, Kasetsart
Unv.,1983),. A high level of C.E.C. could help attract potassium elements since
potassium elements have positive charges. Soil that has a high content of sand usually
lacks potassium if it has been through the process of leaching (Mon charoen et
al.,2001). The correlation between soil reaction and available potassium equal to
0.5307, and 0.5092 for correlation between C.E.C and available potassium (Table B-
1). The value of available potassium between disturbed forest quadrats and evergreen
forest quadrats shows the no difference at 99% when test for difference (Table 4-7).

It is also found that amount of available potassium are higher than
moist evergreen forest at Khao Sok (Phak tup, 1980) , Khao Phra Taew Wildlife Park,
and Khao Chong Natural and Wildlife Study Center, Trang Province (Krirati prayoon,
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1986), which available potassium equal to 19.0 — 37.5 ppm., 44.0 — 171.0 ppm., and
44.0 — 94.0 ppm., respectively.

7) Available Calcium

The amount of available calcium in evergreen forest are 16.39 — 87.4
ppm., 66.835 ppm. on average. The quadrat at Khiri rom ranger station (T4) has the
highest available calcium equal to 87.4 ppm., and Head office (T2) has the least
available potassium equal to 16.39 ppm.

The amount of available calcium range from 13.4 — 82.61 ppm., and
46.165 ppm. on average of the soil at disturbed forest quadrats. The quadrat at Khiri
rom ranger station (T8) has the highest available calcium equal to 82.61 ppm., and
quadrat at Head office (T6) has the least available calcium equal to 13.4 ppm. The
value of available calcium between disturbed forest quadrats and evergreen forest
quadrats shows the no difference at 99% when test for difference (Table 4-7).

Soil reaction related to magnesium which the higher soil pH shows
the higher calcium (Soil Department, Kasetsart Unv.,1983) which agree this study
(Table 4-7). From TableB-1. the correlation between soil reaction and available
calcium equal to 0.7478

It is also found that amount of calcium near the study of Phak tup
(1980), which available calcium in the moist evergreen forest at Khao Sok equal to 6.0
— 53.0 ppm.. Although this finding lesser than moist evergreen forest at and Khao
Chong Natural and Wildlife Study Center and Khao Phra Taew Wildlife Park (Krirati
prayoon, 1986) which available calcium equal to 74.0 — 275.0 ppm., and 65.0.0 —
236.0 ppm., respectively.

8) Available Magnesium

The amount of available magnesium in evergreen forest are 6.915 —
30.2 ppm., 18.391 ppm. on average. The quadrat at Khiri rom ranger station (T4) has
the highest available calcium equal to 30.2 ppm., and Hin ruea ranger station (T3) has

the least magnesium equal to 6.915 ppm..
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The amount of available magnesium in disturbed forest range from
5.267 — 24.92 ppm., and 13.767 ppm. on average. The quadrat at Khiri rom ranger
station (T8) has the highest available magnesium equal to 24.92 ppm., and quadrat at
Head office (T6) has the least Available magnesium equal to 5.264 ppm. The value of
available magnesium between disturbed forest quadrats and evergreen forest quadrats
shows the no difference at 99% when test for difference (T—test) (Table 4-7).

Soil reaction related to magnesium which the higher soil pH shows
the higher magnesium (Soil Department, Kasetsart Unv., 1983) which agree this study
(Table 4-7). The correlation between soil reaction and available magnesium equal to
0.5759 (Table B-1).

It is also found that amount of magnesium near the.study of Phak
tup (1980), which available magnesium in the moist evergreen forest at Khao Sok
equal to 8.8 — 34.8 ppm.. Although this finding lesser than moist evergreen forest at
Khao Chong Natural and wildlife study center and Khao Phra Taew Wildlife Park
(Krirati prayoon, 1986) which available magnesium equal to 38.0 — 110.0 ppm, and
38.0 — 120.0 ppm,. respectively.

The study and analysis soil chemical property can assess to basic
soil fertility level and know sketchy soil fertility level each location. We can use data
for compose to plan asjust and support soils by used soil fertility assessment table.

(Table 4-8).

Table 4-8 Chemical properties of soil, and soil fertility level

Available Available

) ) Cation exchange

Organic matter | Base saturation ) phosphorus potassium Soil fertility
capacity
(%) (%) (ppm) (ppm) level
(me/100g.)
(available-P) | (available-K)

<1.5(1) <35(1) <10(1) <10(1) <60(1) Low
1.5-3.5(2) 35-75(2) 10-20 (2) 10-25(2) 60-90 (2) Medium
>3.5(3) >75 (3) >20 (3) >25(3) >90 (3) High

Soure : Imphitak ,

1989
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Assessment method will uses the total of score with superintend
each chemical soil item. If total score is less than 7, soil fertility is low. Score between
8 — 12 is medium soil fertility and score is higher than 13 show that is high soil
fertility. (Imphitak, 1989). When bring value of chemical soil property (Table 4-7) to
assess follow to Table 4-8, which medium soil fertility level appear almost quadrats
,except quadrat T2 in evergreen forest and quadrat T6 in disturbed forest. Both
quadrats area is in Head office which soil fertility are low together (Table 4-9),
because this area surface soil water drain rapidly which resulted for the lesser of

organic mater and soil nutrients

Table 4-9 Soil fertility level in each quadrat

. Base Cation Available Available ] o
Organic . . soil fertility
quadrat saturation exchange | phosphorus potassium
matter score ¢ level
score capacity scorg score score
T1 2 3 2 1 3 11 medium
T2 2 1 1 1 2 7 low
T4 2 3 1 1 2 9 medium
T7 B 3 2 1 3 12 medium
T6 1 3 1 1 2 8 medium
T3 1 2 1 1 2 7 low
T5 2 2 1 2 3 10 medium
T8 3 S, 2 1 3 12 medium

Source: The results of this research study, 2003

4.3 Vegetation - Soil Relationship Analysis

Quantitative of vegetation characteristic, the values of basal areas
(m*/hectare) are employed for trees, and density (trees/hectare) for sapling and
seedling to become dependent variable to identify the relationship of vegetation and
soil properties. Thus, independent variables are consisted of effective sand, silt, clay,

bulk density, organic matter, available phosphorus, available potassium, available
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calcium, available magnesium, cation exchange capacity, pH, and base saturation. The
multiple regression analysis is then proceeded. This study use the numbers of samples
only 8 samples that may result of correlation and standard error so high. The relative

between vegetation and soil appears as following:

4.3.1 Vegetation — Physical Soil Relationship

From Table 4-7 illustrate basal areas (m”/hectare) of quadrat and
value of physical soil. If consider to relationship between basal areas (m*/hectare)
with each value of physical soil property. The value of bulk density, silt particle, and
sand particle shows the significantly correlation of basal areas. (Table 4-10) In
accordance with bulk density is highest significantly correlation of basal areas, where
R? =0.1510. The relation between basal area and physical soil property factors can be
expressed by the stepwise regression model which relative equation is shown as

following

Y = -9.0312 -6.6262 Bulk density + 0.1816 Silt

Where R? = 0.4263, F (2,7) = 1.8577 Standard Error of estimated:
1.429 (Table B-2:a.1-3).

The model shows that bulk density is the factor having negative
correration with basal area . Basal area is higher in the low bulk density, which
compose of suitable high silt particle. Suitable bulk density and silt particle can

storage high water and nutrients which plants can search and absorb for their growths.

The relationship between density of sapling (trees/hectare) with each
value of physical soil property. The value of silt particle shows the significantly
correlation of density of sapling. (Table 4-10). where R* = 0.1753. The relation
between density of sapling and physical soil property factors can be expressed by the

stepwise regression model :

Y = 3186.089 +207.550silt + 179.359clay - 10863.2 Buck density
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Table 4-10 Regression statistics of vegetation — physical and chemical of soil

properties relationship

Vegetation — soil properties

. . Regression Statistics , and F- test Regression model
relationship
Plant :
. . . 3 Multiple F -test |Significance .
community | Soil properties variable P R’ . & Constant |Coefficients
o R statistic F
characteristic
Physical properties of soil
Bulk density 0.3896 0.1518 1.07387*% | 0.34002 | -2.7234 4.4393
— % Clay 0.1318 0.0174 0.10608 | 0.75571 1.4385 0.0188
(&)
§ % Silt 0.3579 0.1281 0.88155% | 0.3840 -0.4083 0.1165
(]
g % Sand 0.3362 0.1130 0.76452* | 0.4155 4.4902 -0.0558
~
NE Chemical properties of soil
: Soil reaction (pH) 0.2508 0.0629 0.4028 0.5491 -0.5424 0.4332
L Cation exchange capacity
Ay (% C.E.C..) 0.2354 0.05542 | 0.3520 0.5747 1.3357 0.0798
o -
s Base saturation (%BS) 0.1893 0.0359 0.2231 0.6534 13223 0.0096
— =
< Organic matter (OM) % 0.2148 0.0461 0.2903 0.6094 1.4225 0.2443
—
< T
2 Available phosphorus (P) 0.4439 0.1971 1.4726% | 0.2705 3.003 -0.1641
A Available potassium (K) 0.2107 0.0444 0.2787 0.6165 2.8911 -0.0058
Available Calcium (Ca) 0.3399 0.1155 0.7838* | 0.4100 1.121 0.0175

Available Magnesium (Mg) | (2070 0.0429 0.2687 0.6228 1.5475 0.0350

Physical properties of soil

Bulk density 0.0680 0.0046 0.0279 0.8729 2887.965 | -581.719
% Clay 0.1022 0.0105 0.0634 0.8096 1868.393 | 10.8929

% Silt 0.4187 0.1753 1.2756* 0.3018 56.0275 101.8166
% Sand 0.3327 0.1107 0.7472 0.4206 4018.069 | -41.2963

Chemical properties of soil

Soil reaction (pH) 0.2465 0.0608 0.3882 0.5562 309.5272 | 318.1523
Cation exchange capacity

*
(% CEC.) 0.4443 0.1974 1.4760 0.2700 1165.109 | 112.5193
Base saturation (%BS) 0.1167 0.0136 0.08291 | 0.7831 1894.709 | 4.4376
Organic matter (OM) % 0.3242 0.1051 0.7045% | 0.4334 1482.172 | 275.4159

Available phosphorus (P) 0.1470 0.0216 0.1325 0.7283 2478.808 | -40.6064

Density of sapling (trees/hectare)

Available potassium (K) 0.2273 0.0517 0.3270 0.5882 1628317 | 4.6500

Available Calcium (Ca) 0.3837 0.1472 1.0360% 0.3480 1422912 | 14.777

Available Magnesium (Mg) | (3481 0.1211 0.8271* | 0.3982 1550.665 | 43.9800
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Table 4-10 (Contd.)
Vegetation B soil properties Regression Statistics , and F test Regression model
relationship
conilszrtlity Soil properties variable Multiple R? F—t.esF Significance) |\ tant | Cocfficients
characteristic R statistic F
Physical properties of soil
Bulk density 0.4467 0.2000 1.496* 0.2672 90269.74 | -55924.6
= % Clay 0.5380 0.2894 2.4436* | 0.1690 59507.14 | -842.857
§ % Silt 0.5351 0.2863 2.407* 0.1718 -12000.1 | 1913.301
§ % Sand 0.3535 0.1250 0.8568% | 0.3903 1878.358 | 645.0825
g Chemical properties of soil
=
~— Soil reaction (pH) 0.2460 0.0605 0.3864 0.5571 787.6333 | 4668.278
%0 Cation exchange capacity
'_:g)‘ (% CEC) 0.0942 0.0089 0.0537 0.8245 25970.35 | 350.588
:f Base saturation (7BS) 0.2799 0.0783 0.5100 0.502 1657522 | 156.4312
; Organic matter (OM) % 0.0220 0.0005 0.00029 | 0.9588 28601.07 | 274.8084
é Available phosphorus (P) 0.2234 0.0499 0.3151 0.5949 34312.89 | -907.304
8 Available potassium (K) 0.0854 0.0073 0.0441 0.8406 25895.86 | 25.7000
Available Calcium (Ca) 0.0108 .0001 0.0007 0.9797 29721.19 | -6.1272
Available Magnesium (Mg) | 0.1415 0.1718 1.2448* | 03072 16991.04 | 770.1944

Source: The results of this research study, 2003

Notation : * = significance when o = 0.05
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Where R* = 0.6162, F (3,7) = 2.141 Standard Error of estimated:
976.218 (Table B-2: b.1-3).

The higher density of sapling shows the higher in silt particle, clay
particle, but lower in bulk density. Clay has more colloids, which make the soil finer
and, therefore, has higher ability for absorbing positive charge (C.E.C.). The level of
C.E.C. is directly related to the fertility of soil because high C.E.C. means better
ability for absorbing minerals with positive charge (Donahue RL et al., 1983).

The relationship between density of seedling (trees/hectare) with
each value of physical soil property. The value of all physical soil property value
shows the significantly correlation of density of seedling. (Table 4-10). In accordance
with clay particle is highest significantly correlation of density of seedling, where
R® = 0.2894. The relation between density of seedling and physical soil property

factors can be expressed by the stepwise regression model

Y. = 59507.14 — 842.857clay

Where R® = 0.2894, F (1,7) = 2.4436 Standard. Error of estimated:
20083.641 (Table B-2: c.1-3).

The higher density of seedling tends to be decreasing clay particle.
Seedling difficulty to grows and to sprout in the soil which compose of high clay

particle. Accordingly survival seedling will decrease when clay particle increases.

4.3.2 Vegetation — Chemical Soil Relationship

From Table 21 illustrate basal areas (m*/hectare) of quadrat and
value of chemical soil. If consider to relationship between basal areas (m*/hectare)
with each value of chemical soil property. The value of available phosphorus, and
available calcium shows the significantly correlation of basal areas (Table 4-10). In
accordance with available phosphorus is highest significantly correlation of basal
areas, where R> = 0.1971. The relation between basal area and chemical soil property

factors can be expressed by the stepwise regression model which relative equation is
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shown as following

Y = 1915-0.188P +0.0216 Ca

Where R* = 0.3682, F (2,7) = 1.4569 Standard. Error of estimated:
1.4993 (Table B-3 :a.1-3).

The higher basal area shows lower available phosphorus but higher
in available calcium. Calcium an essential part of plant cell wall structure(Soil

Department, Kasetsart Unv., 1983), that essential for vegetation growth rate.

The relationship between density of sapling (trees/hectare) with each
value of chemical soil property founds the value of %C.E.C., %OM, available calcium
and available magnesium show the significantly correlation of density of sapling.
(Table 4-10). In accordance with %C.E.C. is highest significantly correlation of
density of sapling, where R* = 0.1974. The relation between density of sapling and

chemical soil property factors can be expressed by the stepwise regression model :

Y = 1540.35 + 948.469(%C.E.C.) - 2819.71(%O0OM) — 101.492P

Where R? = 0.6425, F (3,7) = 2.396 Standard. Error of estimated:
942.205 (Table B-3: b.1-3).

The higher density of sapling shows the higher in %C.E.C. but lower
in %0M, and available phosphorus. The level of C.E.C. is directly related to the
fertility of soil because high C.E.C. means better ability for absorbing minerals with
positive charge (Donahue RL et al., 1983). It shows that sapling want to fertility of

soil .

The relationship between density of seedling with each value of
chemical soil property founds only available magnesium value shows the significantly
correlation of density of seedling. (Table 4-10). Where R* = 0.1718. The relation
between density of seedling and chemical soil property factors are described by the

suitable stepwise regression model:
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Y = 3428339 + 5503.66Mg - 50293.3(%OM) - 8704.93P -
58925.5pH + 515.940K + 1381.61Ca

Where R? = 0.9744, F (6,7) = 3.127 Standard. Error of estimated:
7408.09 (Table B-3:¢c.1-3).

The higher density of seedling shows the higher in available
magnesium , available potassium and available calcium, but lower in (%OM),
available phosphorus, and pH. Magnesium is part of the chlorophyll in all green
plants and essential for photosynthesis. It also helps activate many plant enzymes
needed for growth, calcium an essential part of plant cell wall structure (Soil
Department, Kasetsart Unv., 1983) and potassium is essential for photosynthesis and
for starch formation and the translocation of sugar production (Brady N.C., 1984;
Troch F.R. and Thompson LM., 1993), which these are essential nutrient for growth
of seedling. In the seed has phosphorus storage as phytin and phospholipid for use
while seed sprout seedling root can not search phosphorus by itself (Soil Department,

Kasetsart Unv., 1983).

4.3.3 Vegetation — All Soil Property Relationship

For trees, the values of basal area (m*hectare) are employed to
become dependent variable to identify the relationship of vegetation and soil
properties (physical and chemical property). The relative equation is shown as
follows:

Y = 1915-0.188P +0.0216 Ca

Where R* = 0.3682, F (2,7) = 1.4569 Standard. Error of estimated:
1.4993 (Table B-4 : a.1-3).
The higher basal area shows lower available phosphorus but higher

in available calcium.

The relationship between density of sapling (trees/hectare) with

value of soil property factors are described by the suitable stepwise regression model:
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Y = -3584.96 + 787.175(%C.E.C).+ 219.011silt - 1964.92(%0OM) -
17.221(%BS) +2.991 K
Where R? = 0.9891, F (5,7) = 36.22265 Standard. Error of
estimated: 232.907 ( Table B—4: b.1-3).
The higher density of sapling shows the higher in %C.E.C., silt

particle, and available potassium but lower in %OM, and available phosphorus

The relation between density of seedling and soil property factors

are described by the suitable stepwise regression model:

Y.. = 380991.6 — 3859.10clay + 17698.52 (%C.E.C) —352.903K —
50366.937(%0OM) — 43921.51pH + 1293.0248 Ca

Where R* = 0.9897, F (6,7) = 15.944 Standard. Error of estimated:
4713.777 (Table B—4: ¢c.1-3).
The higher density of seedling shows the higher in %C.E.C , and

available calcium, but lower in clay particle, available potassium, (%OM), and pH.

For the output from ordination method were also utilized to
identify the relationship of plant community and environmental factors In addition,
the ordinatoin is also provided the diagram of radiating lines or joint plot diagram
to identify the relationship between environmental variables and ordination scores.
The angle and length of the line indicate the direction and strength of the relationship.
Thus, the result of joint plot diagram in Figure 4-13

the joint plot at a cutoff value 0.2 was created on the ordination graph
to find which soil factors relate IVI. The graph shows that there are only three soil
factors that relate to the IVI of plants of first, second axis. These related properties are
ordered relationship: they are available phosphorus, silt particle and bulk density
respectively. For the first and third axes, sand particle, available calcium, clay particle,

and bulk density relate to to the IVI of plants ,respectively.
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Figure 4-13  The joint plot diagram showing the relationship between a set of

environmental variables and ordination scores
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There are sand particle, available calcium, available phosphorus, silt
particle, clay particle, and soil reaction (pH), respectively, in the second and third
axes. Whilst other factor do not relate to the IVI of plants in terms of their statistical
significance.

The relationship between environmental factors and quadrat
composition can be follows

1. Sand particle significantly related to quadrat T2, and T6 (shown in
17 3 axes and 2"/ 3" axes diagram)

2. Quadrat TS significantly related to the available calcium but lesser
than available phosphorus, bulk density and clay particle.

3. Quadrat T2 significantly related to the silt particle and higher than
the relationship between soil reaction (pH)

Focusing the relationship between environmental factors and each
group of ordination an be follows

Group 1 consists of quadrats T1, T2, T3, T4,and T6 which are
significantly related to sand particle, silt particle and soil reaction (pH)

Group 2 consists of quadrats TS5, T7 and T8 which are significantly
related to available phosphorus, available calcium, bulk density , and clay particle

This finding shows that quadrats which almost low diversity index ,
low numbers of species (Table A—2) relate to high available phosphorus, available

calcium, bulk density , and clay particle

4.3.4 Discriminant Analysis

Discriminant analysis is presented as a useful tool for examining
environmental differences among the communities (Ludwig J.A. et al., 1988) by
compute multivariate distance (D statistic) and F-ratio (Mc Garigal K. et al., 2000)
not only that it can compute discriminant function. Discriminanat function used to
compute the relative contribution of each independent variable which effect to
discriminate with significant environment factor between each community (Ludwig

J.A. et al., 1988).
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In the study of the environmental independent variable are soil property
of two groups of forest as evergreen forest and disturbed forest, that vegetation
characteristic has difference. Discriminant analysis can solve the problem about what
the relative importance of each soil property separate the community. Especially the
results of chemical soil property as organic matter, and soil nutrients appear on Table
4-7, which organic matter, and soil nutrients found the percentage of object per
weight of dry soil or portion per million (ppm.). Soil nutrient relates to mass soil, that
mass soil shows in bulk density. It can compute amount of each soil nutrient per area
from level of soil nutrient with bulk density together. Quantitative of soil nutrient

each quadrat appears on Table 4-11, the unit is ton per hectarexcentimeter.

The calculation of discriminant analysis for soil nutrient of forest
illustrated with compute adjust sum of square and adjust cross product of soil nutrient
(Table 4-11) for composing with remainder between each mean of soil nutrient each
forest. Afterwards calculate to discriminant coefficient (A) for each soil nutrient and
compose to equation of discriminant function. Average of differential discriminant
function between community call “Mahalanobis D statistic”, which uses to compute
relative contribution. For test significant of efficiency of discriminate use F—test to
indicate.

Consideration between mean of soil nutrient level in evergreen forest
and disturbed forest found organic matter, available potassium, available calcium, and
available magnesium in evergreen forest soil higher than disturbed forest soil which
differential between community equal to 1.11229, 0.00077, 0.00228, and 0.0043
ton/ha.cm., respectively. For available phosphorus in evergreen forest soil lesser than
disturbed forest soil equal to 0.0025 ton/ha.cm (Table 4-11).

From Table 4-12 shows the relative contribution of soil nutrient, it
found relative contribution of available phosphorus and available potassium equal to
135.046%, and 41.373%, respectively, but relative contribution of organic matter is
only 15.826%. So far as other soil nutrients have less relative contribution value. In
the way to say that difference of forest community effect to amount of available
phosphorus and available potassium in forest soil. Available phosphorus in evergreen

forest soil is lesser than in disturbed forest equal to 0.00025 ton/ha.cm., discriminant
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Table 4-11  Quantitative of soil nutrient in each quadrat of plant community
(Unit : ton/hectare*centimeter)
Available Available Available Available
Quadrat Organic matter ) i )
(OM) phosphorus potassium calcium Magnesium
No UTM (available—P) (available-K) (available—Ca) (available-Mg)

T1 520192 E,1211149N 2.2404 0.0005 0.0164 0.0070 0.0021
T2 513707 E,1206333 N 2.7291 0.0003 0.0095 0.0018 0.0012
T4 491470 E, 1187584 N 3.7708 0.0001 0.0109 0.0102 0.0009
T7 536290 E,1236333 N 6.0633 0.0009 0.0225 0.0104 0.0036
T6 529414 E,1221236 N 1.5444 0.0003 0.0092 0.0046 0.0014
T3 513557 E,1206028 N 1.5119 0.0003 0.0079 0.0014 0.0006
T5 491970 E, 1187590 N 1.7560 0.0014 0.0204 0.0046 0.0011
T8 535867 E,1236452N 5.5422 0.0007 0.0187 0.0098 0.0030

Average of evergreen forest 3.7009 0.0004 0.0148 0.0074 0.0020

Averggefor disturbed 2.5886 0.0007 0.0141 0.0051 0.0015

forest

Difference in group of mean 1.1123 -0.0002 0.0008 0.0023 0.0004

Source: The results of this research study, 2003

Table 4-12 Relative contribution (RC) of soil nutrient.

Discriminant Mahalanobis D? Relative

Soil nutrient

Difference in group

of mean coefficient statistic contribution (RC)
Organic matter (OM) 1.1123 0.162 15.826
Available phosphorus (P) -0.0002 -6188.300 135.046
Available potassium (K) 0.0008 608.260 1.1364 41.373
Available calcium (Ca) 0.0023 -247.410 -49.596
Available Magnesium (Mg) 0.0004 -1117.300 -42.649

Source: The results of this research study, 2003
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coefficient equal to —6188.30, and available potassium in evergreen forest soil is
higher than disturbed forest equal to 0.00077 ton/ha.cm., discriminant coefficient
equal to 608.26. For organic matter in evergreen forest soil is higher than in disturbed
forest equal to 1.11229 ton/ha.cm., discriminant coefficient equal to 0.16.

The F-test at the significant level of 0.1 for efficiency of discriminate
(Table B-5) had no significant for efficiency of discriminate groups.

The results of discriminant Analysis is relate and similar to the
relationship between environmental factors and quadrat composition and the
relationship of basal area and soil properties, which high available phosphorus relates

to quadrats which almost low diversity index , low numbers of species .
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CHAPTER V
CONCLUSION AND RECOMMENDATION

Vegetation and soil relationship in the Northern Sadejnaikrom

Kromlaung Chumphon Wildlife Sanctuary can be summarized as follows:

5.1 Characteristics of Plant Community and Soil

5.1.1 Evergreen Forest

The composition of evergreen forest occupied the study area with 80
tree species in 64 genera, and 34 families. The tree density is estimated as 770 trees
per hectare. The average of the tree basal area is 27.475 square meters per hectare.
The vertical structure consists of 3 storeys. The top canopy is higher than 20 meters.
The height of the second layer is between 14 and 20 meters high, and the third layer
height is lesser than 14 meters. The crown cover of trees is about 82 - 85%. The
dominant species are Dimi (Cleidion spiciflorum (Burm.f.) Merr.), Kra chao
(Holoptelea integrifolia Planch), Langsat pa (Lansium domesticum Correa.), Takhain
thong (Hopea odorata Roxb.). There are 48 species of sapling in 39 genera, and 25
families which has the density of 3,343.75 trees per hectare. There are 44 species of
seedlings and undergrowth in 36 genera, and 21 families which has the density of
62,250 trees per hectare.

Tree distribution in d.b.h. class which the diameter at breast height >
4.5 centimeters, and the height > 1.5 meters illustrates significantly in L or inverse-J
shape distribution. The relative equation between numbers of tree, and d.b.h. class
appear on negative power function by given R* equals to 0.8633.

Soil properties in surface soil of the evergreen forest compose of sandy

loam and clay texture. Soil structure is sub-angular blocky. Bulk density is 0.833—
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1.287 g/em’. The chemical property of soil in the evergreen forest is lightly acidic,
which the level of pH is higher than of the disturbed forest. The cation exchange
capacity (C.E.C) is estimated between 9.39 and 17.18 me/100 gm.. The percentage of
base saturation of soil (%BS) is estimated between 26.52 and 139.64 %. The organic
matter of the soil is about 2.46 — 5.11%. It is obviously that C.E.C. and organic matter
in the evergreen forest is higher than those in the disturbed forest, with the significant
difference at 95% when tested for T-test. Available phosphorus in the evergreen forest
is between 1.065 and 7.232 ppm., with 4.231 ppm on average. Available potassium
in the evergreen forest is between 85.0 and 196.6 ppm.,with 139.175 ppm. on average.
Available calcium is found between 16.39 and 87.4 ppm., with 66.835 ppm. on
average. Available calcium in the evergreen forest is higher than in the disturbed
forest. Available magnesium found is between 6.915 and 30.2 ppm., as 18.391 ppm.
on average.

Considering on the chemical soil property in the evergreen forest, it

shows a medium fertility soil level.

5.1.2 Disturbed forest

The study area of the disturbed forest composes of 36 species, 32
genera, and 18 families. Tree density is estimated as 312.5 trees per hectare with an
average of tree basal area of 14.7363 square meters per hectare. Among these species,
the dominant species are Po yap (Colona  flagrocarpa Craib.), Macaranga
(Macaranga sp.), Sai (Ficus drupacea Thunb.). Value of plant community in the
disturbed forest as the number of species, the numbers of stem ,and the basal area are
lesser than of those for the evergreen forest. This is because the storm damaged the
forest area, and the damaged area was then succeeded by densely bamboo, grasses,
and shrubs which originally make it difficult for trees to regenerate in the area. The
disturbed forest has a vertical structure of 3 storeys. The top canopy is higher than 20
meters. The second layer is about 10 to 20 meters high, and the third layer is lesser
than 10 meters high. Disturbed forest areas that have the tree are lesser than 10 meters
high found in the Hin ruea and Khiri Rom ranger station. The crown cover over the

area is 26 - 32%. There are 29 species of sapling in 26 genera, and 16 families whose
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density is 1,176.88 trees per hectare, and 29 species of seedlings and undergrowth in
29 genera, and 16 families whose density is 21,250 trees per hectare. Macaranga sp. is
the high importance value index of sapling and seedling. For the seedling, Yang pai is
dominated.

Tree distribution in d.b.h. class which diameter at breast height > 4.5
centimeters and height > 1.5 meters appear on L or inverse J-shape distribution. And
relative equation between numbers of tree, and d.b.h. class appear on negative power
function by R? equal to 0.9609, that near the negative exponential function (R* =
0.902).

Soil properties in the disturbed forest composes of sandy clay loam and
clay texture. The soil structure is granular. Bulk density is 0.981-1.184 g/cm’. The
chemical properties of soil in the disturbed forest is medium-acidic of which high pH
value results to high available potassium, available calcium, available magnesium.
The cation exchange capacity (C.E.C) is estimated at 3.35 — 15.27 me/100 gm. C.E.C
in the disturbed forest, it is lesser than of those for the evergreen forest, this is caused
by the organic matter in the disturbed forest is lesser than in the evergreen forest.
Organic matter found in the disturbed forest is 1.43 — 4.68%. The percentage of base
saturation of soil (%BS) is 26.52-139.64 %, and the available phosphorus in the
disturbed forest is 2.817 — 14.769 ppm., with 4.231 ppm on average. Available
potassium is 75.0 — 158.3 ppm., with 139.175 ppm. on average. Available calcium is
13.4 — 82.61 ppm., with 66.835 ppm.. on average. Available magnesium found is
5.267 —24.92 ppm., with 18,391 ppm. on average.

Considering on chemical soil property in the disturbed forest, it has a

medium soil fertility soil level.

5.2 Vegetation - Soil Relationship Analysis

Ordination of plant community structure at the Northern Sadejnaikrom
Kromlaung Chumphon Wildlife Sanctuary calculates from IVI of trees. From

ordination graph can be clarified that plant community can be theoretically classified
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into 2 groups as; firstly, the evergreen forest, and secondly the disturbed forest. Po
yab and Macaranca spp. are the dominance species in the disturbed forest, while Di
mi is the dominance tree in the evergreen forest.

The relationship between environmental factors and quadrat ordination
can be shown as follows, 1% axis highly relates to bulk density , 2" axis relates to silt
particle and available phosphorus. For sand particle, it relates to 3 axis but it is in the
opposite direction with relationship between 3 axis and available calcium, clay
particle, and soil reaction. Considering on the relation of environment factor with
ordination of plant community, it is found that the disturbed forest group is highly
related to available phosphorus, clay particle, and bulk density. But another group is
significantly related to sand particle, silt particle, and soil reaction.

The soil property factors, which have a significant correlation (R) to the
tree basal areas, are bulk density, silt particle, sand particle, available phosphorus, and
available calcium. Where correlation equals to 0.3896, 0.3579, 0.3362, 0.4439,
0.3399, respectively.

The significant correlation between density of sapling and each soil
property factor are silt particle, cation exchange capacity., organic matter, available
calcium, and available magnesium. The correlation equals to 0.4187, 0.4443, 0.3242,
0.3837, and 0.3481, respectively.

The significant correlation between density of seedling and each soil
property factor are bulk density, clay particle, silt particle, sand particle and
magnesium. The correlation equals to 0.4467, 0.5380, 0.5351, 0.3535, 0.1415,
respectively.

The multiple regression analysis of the basal area of the tree and the
soil property relationship indicates that there is a higher basal area where there is a
lower available phosphorus present, but in higher available calcium..

The density of sapling tends to be increasing as the higher %C.E.C, silt
particle and available potassium but lower in higher organic matter and %BS. .

The numbers of seedling are employed as dependent variable to
identify the relationship between vegetation and soil property. It tends to be
decreasing clay particle, available potassium, organic matter, and soil reaction. The

higher density shows the higher in %C.E.C, and available calcium.
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According to the soil nutrient resulted from the difference of the
evergreen forest and the disturbed forest is available phosphorus, which agree with
result of relationship between soil property and basal area of tree. By available
phosphorus is the first of significant chemical soil variable with basal area of tree. And

this result still agrees with ordination study.

5.3 Suggestions for Management

1) According to its location, the disturbed forest area is close to the
agricultural area where the fire from agricultural activities commonly disturbs the
forest. The fire inevitably damages trees, seedling, sapling, and litter. This results in a
low organic matter, soil nutrients, and low regeneration and succession in the area.
Therefore, it is highly recommended to manage a fire protection system to keep away
fire from the forest area.

2) The revival of forest by reforestation near this wildlife sanctuary
and the buffer zone between agriculture area and the wildlife sanctuary should be done
by selecting and planting the original or native plants which are suitable for the soil
property in each area. For example, Macaranca spp. should be grown in the area that
has a high available phosphorus, and available calcium. This is because it can be
found in area that has a high available phosphorus, and available calcium in soil. And
in order to increase the amounts of nutrients in the soil, cover crops such as legumes
should be introduced. These crops can also prevent moisture loss from the soil, surface
runoff as well as rain drops which impacts on the soil,.

3) The disturbed forest should be left for a self-natural succession
manner by protecting fire and preventing people to encroach the land.

4) For forest in Head office area, experiences of the problem of soil
erosion by the surface runoff, it results to low soil fertility soil level. Therefore, canals
for draining water on either side or direction should be provided to avoid soil erosion.
Cover crops, like legumes, should also be introduced to minimize the impact of rain

and increase organic matter in the soil for greater water-retention capacity.
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5.4 Recommendations for Further Study

This study covers plant community analysis, soil characteristics, and
vegetation—environmental factors relationship. I would like to recommend some

additional points for a broader view in future study as follows ;

1) From this study, the number of sampling plots in each forest type
are not many so that the value of correlation between variables may be low and caused
a standard error. Therefore, future study should increase the numbers of sampling
plots.

2) Do the analysis by combining ordination with other theory and
methodology of plant community analysis, for future studies.

3) Study the plant dynamic presenting natural succession by doing the
permanent sampling plots and studying continuously every year, then comparing the
analysis result.

4) The further study should include all environmental factors, which
affect forest generation such as topographic factor, climatic factor, and etc..

5) The future studies should be focused on smaller area and sufficient

sample plots for better results.
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APPENDIX A
THE QUANTITATIVE CHARACTERISTICS OF
PLANT COMMUNITY
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Table A—1  The species list of vegetation at Northern Sadejnaikrom Kromlaung
Chumphon Wildlife Sanctuary (T = Tree, Sap = Sapling, Seed =
Seedling)
No.  Local Names Botanical Names Families Life From
1 Alangium Alangium sp. ALAGIACEAE
2 Bridelia Bridelia sp. EUPHORBIACEAE
3 Canthium Canthium sp. RUBIACEAE Sap. Seed.
4 Capparis Capparis sp. CAPPARIDACEAE Seed.
5 Eleocarpus Elaeocarpus sp. ELAEOCARPACEAE
6 Glochidion Glochidion sp. EUPHORBIACEAE
7 Hydnocarpus Hydnocarpus sp. FLACOURTIACEAE Sap.
8 Lithocarpus Lithocarpus sp. FAGACEAE
9 Litsea Litsea sp. LAURACEAE
10 Macaranga Macaranga sp. EUPHORBIACEAE Sap. Seed.
11 Mallotus Mallotus sp. EUPHORBIACEAE Sap. Seed.
12 Milletia Millettia sp. PAPILIONACEAE Sap. Seed.
13 Polyalthia Polyalthia sp. ANNONACEAE Sap. Seed.
14 Kra chit Blachia siamensis Gagnep. EUPHORBIACEAE Seed.
15 Kra chao Holoptelea integrifolia Planch. ULMACEAE
16 Kra thon Sandoricum koetjape Merr. MELIACEAE
17 Kamok khao Sageraea ellipotica hook.f.& Thomson ANNONACEAE Seed.
18 Kanan pling Pterospermum acerfolium (L.) Willd. STERCULIACEAE Sap. Seed.
19 Kra uam Acronychia pedunculata (L.) Miq. RUTACEAE Sap.
20 Kamchat ton Zanthoxylum limonella (Dennst.) Alton RUTACEAE
21 l(aarllm]ang chet chang Lasianthus penicillatus Craib RUBIACEAE Seed.
22 Kai Ehretia sp. EHRETIACEAE Sap. Seed.
23 Kaeo Murraya paniculata Jack RUTACEAE Sap. Seed.
24 Khanun pa Artocarpus lanceifolius Roxb. MORACEAE Sap. Seed.
25 Khoi nam Streblus ilicifolius (Vidal) Corner MORACEAE Sap. Seed.
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No. Local Names Botanical Names Families Life From
26 Khem Ixora sp. RUBIACEAE T Sap. Seed
27 Khem dok khao Ixora ebarbata Craib RUBIACEAE T Sap. Seed
28 Khai khiao Parashorea stellata Kurz DIPTEROCARPACEAE T Sap. Seed
29 Kho hia Xerospermum intermedium Radlk. SAPINDACEAE T Sap. Seed
30 Khan laen Randia fusca Craib RUBIACEAE Sap.

31 Khang Khao Aglaia edullis (Roxb.) Wall. MELIACEAE T Sap.

32 Kham saet Mallotus philippensis Muell. Arg. EUPHORBIACEAE T Sap. Seed
33 Khae foi Stereospermum cylindricum Pierre ex P.Dop. BIGNONIACEAE T Sap. Seed
34 Khrai Glochidion daltonii Kurz EUPHORBIACEAE T Sap.

35 Chan Khao Diospyros dasyphylla Kurz EBENACEAE T Sap. Seed
36 Chan chamot Microdesmis caseariifolia Planch. EUPHORBIACEAE Sap.

37 Chik khao Barringtonia pendula (Griff.) Kurz BARRINGTONIACEAE T Sap. Seed
38 Chomphu nam Eugenia siamensis Craib MYRTACEAE Seed
39 Chomphu pa Syngramma aqueum (Burm.f.) Alaton MYRTACEAE T Seed
40 Chomphu samet Aglaia rubiginosa (Hiern) Pannell MELIACEAE T Sap. Seed
41 Chong nang Glyptopetalum sclerocarpum Laws. CELASTRACEAE T Sap. Seed
42 Chang phueak Xanthophyllum siamensis Craib XANTHOPHYLLACEAE T Sap.

43 Chang hai Neesia altissima Blume BOMBACACEAE T Sap. Seed
44 So Gmelina arborea Roxb. VERBENACEAE T

45 Sae Millettia atropurpurea Benth. PAPILIONACEAE T Sap. Seed
46 Di khon Brucea javanica (L.)Merr. SIMAROUBACEAE Sap. Seed
47 Di mi Cleidion spiciflorum (Burm.f.) Merr. EUPHORBIACEAE T Sap. Seed
48 To sai Elaeocarpus griffithii (Wight) A.gray ELAEOCARPACEAE Sap.

49 Tako phanom Diospyros castanea Fletcher EBENACEAE Sap.

50  Takhian thong Hopea odorata Roxb. DIPTEROCARPACEAE T Seed
51 Ta phun thao Vitex quinata Williams VERBENACEAE T Sap. Seed
52 Ta pet khao Ardisia quinquegona Blume MYRSINACEAE Sap.
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Table A—1 (Contd.) (T = Tree, Sap = Sapling, Seed = Seedling)

No.  Local Names Botanical Names Families Life From

53 Ta suea khao Dysoxylum alliaceum Blume MELIACEAE Sap.

54 Teng nam Bridelia retusa (L.) A.Juss. EUPHORBIACEAE T  Sap.

55 Tao luang Macaranga gigantea Muell. Arg. EUPHORBIACEAE T

56 Thang Litsea costata (Blume) Boerl LAURACEAE Sap.

57 Duarian nok Xylopia ferruginea Hook.f. & Th. ANNONACEAE T  Sap.

58 Sai Ficus drupacea Thunb. MORACEAE T

59 Nok non Cleistanthus helferi Hook.f. EUPHORBIACEAE T  Sap. Seed.
60 Nuan Garcinia merguensis Wight GUTTIFERAE 10 Seed.
61 Nang yaem pa Clerodendrum viscosum Vent. LABIATAE Sap. Seed.
62 Nang leo Cyathocalyx maingayi Hook.f.Th. ANNONACEAE r

63 Niang Archidendron jiriga (Jack) 1.C.Nielsen MIMOSACEAE i

64 Nian Diospyros diepenhorstii Miq. EBENACEAE T

65 Bunnak Mesua ferrea Linn. GUTTIFERAE T Seed.
66 Po tong taep Macaranga denticulata (Blume) Mull. Arg. EUPHORBIACEAE T  Sap. Seed.
67 Po taeng Colona elobata Craib TILIACEAE T

68 Po yab Colona flagrocarpa Craib TILIACEAE T

69 Po hu Hibiscus macrophyllus Roxb. ex Hornem MALVACEAE T

70 Po i keng Pterocymbium tinctorium (Blanco) Merr. STERCULIACEAE T

71 Pip thong Radermachera hainansis Merr. BIGNONIACEAE T Seed.
72 Plao noi Croton stellatopilosus Ohba EUPHORBIACEAE T Sap. Seed.
73 Plao nam ngoen Croton mekongensis Gagnep. EUPHORBIACEAE Sap. Seed.
74 Piat Premna pyramidata Wall. VERBENACEAE T Sap.

75 Phak wan Melientha suavis Pierre OPILIACEAE Sap.

76 Phak wan mao Urophyllum siamensis Hiepko OPILIACEAE Seed.
77 Phlong khi khwai Memecylon caeruleum Jack MEMECYLACEAE T

78 Phlapphla Grewia paniculata Roxb. TILIACEAE T
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No.  Local Names Botanical Names Families Life From

79 Phang rae Trema angustifolia Bl. ULMACEAE

80 Maha chai Brownlowia helferiana Pierre TILIACEAE Sap.

81 Makok don Schrebera swietenioides Roxb. OLEACEAE Sap. Seed.
82 Ma khang dong Ostodes paniculata Bl. EUPHORBIACEAE

83 Maduk Siphonodon celastrineus Griff. CELASTRACEAE Sap. Seed.
84 Maduea plong Ficus hispida L.f. MORACEAE Sap.

85 Maduea utumphon Ficus racemosa Linn. MORACEAE

86 Manao phi Atalantia monophylla (DC.) Correa RUTACEAE Seed.
87 Ma pring Bouea oppositifolia (Roxb.) Meisn. ANACARDIACEAE Sap. Seed.
88 Ma phlap dong Diospyros kerrii Craib EBENACEAE Seed.
89 Mafai Baccaurea ramiflora Lour. EUPHORBIACEAE Sap. Seed.
90 Mafai ling Baccaurea velutina Ridl. EUPHORBIACEAE

91 Mahuat Leisanthes rubiginosa (Roxb.) Leenh. SAPINDACEAE Sap. Seed.
92 Mahat Artocarpus lacucha Roxb. MORACEAE Seed.
93 Man pla Glochidion sphaerogynum (Mull. Arg.) Kurz EUPHORBIACEAE Sap. Seed.
94 Man pu Glochidion perakense Hook.f. EUPHORBIACEAE Sap. Seed.
95 Mao sai Antidesma sootepense Craib EUPHORBIACEAE Sap.

96 Yom pa Ailanthus triphysa (Dennst.) Alston SIMAROUVACEAE

97 Yom hom Toona ciliata M.Roem. MELIACEAE

98 Yang klong Dipterpcarpus dyeri Pierre DIPTEROCARPACEAE Seed.
99 Yang pai Dipterocarpus costatus C.F.Gaertn. DIPTEROCARPACEAE Seed.
100 Yang yung Dipterocarpus grandiflorus Blanco DIPTEROCARPACEAE Seed.
101 Yang on Polyalthia viridis Craib ANNONACEAE Sap.

102 Rong Garcinia hanburyi Hook.f. GUTTIFERAE

103 Rak khao Holigarna albicans Hook.f. ANACARDIACEAE

104  Langsat pa Lansium domesticum Correa MELIACEAE Seed.




Fac. of Grad. Studies, Mahidol Univ.

Table A—1 (Contd.) (T = Tree, Sap = Sapling, Seed = Seedling)
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No.  Local Names Botanical Names Families Life From
105  Lai Microcos paniculata L. TILIACEAE Sap.

106  Lam pang Pterospermum diversifolium Blume STERCULIACEAE Sap.

107 Lamphu pa Duabanga grandiflora (Roxb.ex DC.) Walp. SONNERATIACEAE

108  Lamyai Paranephelium longifoliolatum Lec. SAPINDACEAE

109  Lueat khwai Horsfieldia ridleyana (King) Warb. MYRISTICACEAE

110 Lueat raet Knema globularia (Lam.) Warb. MYRISTICACEAE Seed.
111 Sadao chang Acrocarpus fraxinifolius Wight ex Arn. CAESALPINIACEAE

112 Samphao Chaetocarpus castanocarpus (Roxb. ) Thwaites EUPHORBIACEAE Sap.

113 Samrong Scaphium macropodum Beaumee STERCULIACEAE

114 Sok khao Saraca declinata (Jack.) Migq. CAESALPINIACEAE Sap. Seed.
115  Ngon kai Dong Harpullia cupaniodes Roxb. SAPINDACEAE Sap. Seed.
116~ Nam khi raet Capparis siamensis Kurz CAPPARIDACEAE Sap. Seed.
117 Mui chang Micromelum minutum(G.Forst.)Wight &Arn. RUTACEAE Sap.

118  Wa Syzygium cumini Druce MYRTACEAE Sap. Seed.
119  Hangnu Diospyros pilosula Hiem EBENACEAE Sap. Seed.
120  Hang lai pheuak Milletia sp. PAPILIONACEAE Sap.

121 Hat rum Artocarpus dadah Miq. MORACEAE

122 U chot Terminalia foetidissima Griff. COMBRETACEAE
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Table A—4 Density, frequency, dominance, relative density, relative frequency,
relative dominance importance value index of trees (d.b.h. > 4.5 cm.,
height > 1.30 M.) in quadrat of evergreen forest at Northern
Sadejnaikrom Kromlaung Chumphon Wildlife Sanctuary.

patfl R Relative Relative Relative VI
No. Local name (Tree /ha) Frequency (¥ha) density frequency  dominance v,
% % %
1 Alangium 2.5 2.5 0.01 0.3247 0.4219 0.03640 0.783
2 Eleocarpus 5 5 0.025 0.6493 0.8439 0.09100 1.584
3 Glochidion 2.5 2.5 0.005 0.3247 0.4219 0.01820 0.765
4 Hydnocarpus 20 7.5 0.08 2.5974 1.2658 0.29120 4.154
5 Lithocarpus 5 5 0.15 0.6493 0.8439 0.54610 2.039
6  Litsea 2.5 2.6 0.04 0.3247 0.4219 0.14560 0.892
7 Mallotus 5 5 0.02 0.6493 0.8439 0.07280 1.566
8  Milletia 7.5 7.5 0.0225 0.974 1.2658 0.08190 2.322
9  Polyalthia 7.5 5 0.1775 0.974 0.8439 0.64660 2.465
10 Unknown. 1 2, 25 0.0425 0.3247 0.4219 0.15470 0.901
11 Unknown 2 2.5 2.5 0.1325 0.3247 0.4219 0.48230 1.229
12 Krachit 17.5 10 0.3225 22727 1.6879 1.17400 5.135
13 Krachao 25 25 44175 0.3247 0.4219 16.08120 16.828
14 Krathon 2.5 2.5 0.02 0.3247 0.4219 0.07280 0.819
15 Kamok khao 7.5 7.5 0.1175 0.974 1.2658 0.42770 2.668
16  Kanan pling 20 7.5 0.7825 2.5974 1.2658 2.84850 6.712
17 Krauam 2.5 2.5 0.2 0.3247 0.4219 0.72810 1.475
18  Kamchat ton 2.5 2.5 0.0075 0.3247 0.4219 0.02730 0.774
19  Kaeo 7.5 5 0.12 0.974 0.8439 0.43680 2.255
20  Khanun pa 12.5 10 0.5175 1.6234 1.6879 1.88390 5.195
21 Khoi nam 17.5 10 0.0625 22727 1.6879 0.22750 4.188
22 Khem 17.5 12.5 0.4425 22727 2.1097 1.61080 5.993

23 Khem dok khao 2.5 2.5 0.0125 0.3247 0.4219 0.04550 0.792
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Table A—4 (Contd.)

Relative Relative Relative
No. Local name Density Frequency Pominance density frequency ~ dominance v
(Tree /ha) (m*/ha) %
% % %

24 Khai khiao 27.5 25 0.4175 3.5714 42194 1.51980 9.311
25  Kho hia 10 7.5 0.155 1.2987 1.2658 0.56430 3.129
26  Khang Khao 10 e 0.0325 1.2987 1.2658 0.11830 2.683
27  Khrai 5 5 0.015 0.6493 0.8439 0.05460 1.548
28  Chan Khao 26 2.5 0.0875 0.3247 0.4219 0.31850 1.065
29  Chik khao 7.5 7.5 0.105 0.974 1.2658 0.38220 2.622
30  Chomphu pa 2.5 2.5 0.0125 0.3247 0.4219 0.04550 0.792
31  Chomphu samet 15 15 0.095 1.9481 2.5317 0.34580 4.826
32 Chong nang 5 5 0.1775 0.6493 0.8439 0.64620 2.139
33 Chang phueak 2.5 Y 0.0125 0.3247 0.4219 0.04550 0.792
34 Chang hai 2.5 2.5 0.065 0.3247 0.4219 0.23660 0.983
35 Dimi 110 42.5 0.55 14.2857 7.1730 2.00220 23.461
36  Takhian thong 15 12.5 2.9975 1.9481 2.1097 10.91190 14.970
37  Tasuea khao TS 785 0.0275 0.974 1.2658 0.10010 2.340
38  Duarian nok 2.5 245 1.105 0.3247 0.4219 4.02260 4.769
39 Nok non 2.5 295 0.01 0.3247 0.4219 0.03640 0.783
40  Nang leo 2.5 2.5 0.0175 0.3247 0.4219 0.06370 0.810
41 Nuan 2.5 2.5 0.105 0.3247 0.4219 0.38220 1.129
42 Nian 7.5 7.5 0.1925 0.974 1.2658 0.70080 2.941
43 Bunnak 225 17.5 1.6825 2.9221 2.9536 6.12490 12.001
44 Po tong taep 2.5 2.5 0.02 0.3247 0.4219 0.07280 0.819
45  Pohu 5 5 0.025 0.6493 0.8439 0.09100 1.584
46  Poikeng 17.5 15 0.7025 2.2727 2.5318 2.55730 7.362
47  Pip thong 2.5 2.5 0.0625 0.3247 0.4219 0.22750 0.974
48  Plao noi 3255 10 0.235 4.2208 1.6879 0.85550 6.764

49  Phlong khi khwai 2.5 2.5 0.11 0.3247 0.4219 0.40040 1.147
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Table A—4 (Contd.)

Relative Relative Relative
No. Local name Density Frequency Pominance density frequency ~ dominance v
(Tree /ha) (m*/ha) %
% % %

50  Makok don 17.5 15 0.04 2.2727 2.5317 0.14560 4.950
51  Makhang dong 2.5 2.5 0.055 0.3247 0.4219 0.20020 0.947
52 Maduk 7.5 755 0.5125 0.974 1.2658 1.86570 4.106
53 Ma pring 325 20 0.7 4.2208 3.3756 2.54820 10.145
54 Ma phlap dong 7.5 5 0.2025 0.974 0.8439 0.73720 2.555
55 Mafai ling 2.5 2.5 0.015 0.3247 0.4219 0.05460 0.801
56  Mahat 5 5 0.0475 0.6493 0.8439 0.17290 1.666
57  Man pla 15 15 0.085 1.9481 2.5317 0.30940 4.789
58  Man pu 2.5 25 0.0075 0.3247 0.4219 0.02730 0.774
59  Yompa 2.5 2.5 0.6275 0.3247 0.4219 2.28430 3.031
60  Yom hom 5 5 0.9775 0.6493 0.8439 3.55840 5.052
61  Yang klong 20 12.5 1.975 2.5974 2.1097 7.18970 11.897
62 Yang pai S 5 1.015 0.6493 0.8439 3.69490 5.188
63  Yang yung 5 5 0.055 0.6493 0.8439 0.20020 1.693
64  Yangon 255 5 0.0325 0.3247 0.8439 0.11830 1.287
65 Rong 2.5 2.5 0.025 0.3247 0.4219 0.09100 0.838
66  Rak khao 7.5 7.5 0.135 0.974 1.2658 0.49150 2.731
67  Langsat pa 30 25 1.9475 3.8961 4.2194 7.08960 15.205
68  Lamphu pa 7.5 5 0.5725 0.974 0.8439 2.08410 3.902
69  Lamyai 25 2.5 0.125 0.3247 0.4219 0.45500 1.202
70  Lueat khwai 2.5 2.5 0.01 0.3247 0.4219 0.03640 0.783
71  Lueat raet 10 7.5 0.0475 1.2987 1.2658 0.17290 2.737
72 Sadao chang 2.5 5 0.045 0.3247 0.8439 0.16380 1.332
73 Samphao 7.5 7.5 0.1375 0.974 1.2658 0.50060 2.740
74 Sok khao 15 12.5 0.17 1.9481 2.1097 0.61890 4.677

75 Ngon kai Dong 2.5 25 0.005 0.3247 4.2194 0.01820 4.562
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Table A—4 (Contd.)

Relative Relative Relative
Density Dominance VI
No. Local name Frequency 5 density frequency ~ dominance
(Tree /ha) (m/ha) %
% % %
76 ~ Nam khi raet 15 10 0.4175 1.9481 1.6879 1.51980 5.156
77  Wa 17.5 10 0.44 2.2727 1.6879 1.60170 5.562
78  Hangnu 7.5 5 0.0775 0.974 0.8439 0.28210 2.100
79  Hatrum 2.5 7.5 0.0225 0.3247 1.2658 0.08190 1.672
80 U chot 5 7.5 0.2 0.6493 1.2658 0.72810 2.643

Total 770 592.5 27.47 100 100 100 300
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Table A—5 Species, numbers of sapling and diversity index of sapling (d.b.h. <4.5
cm., height > 1.30 M.) in quadrat of evergreen forest at Northern
Sadejnaikrom Kromlaung Chumphon Wildlife Sanctuary.

Quadrat
No. Local name Total
P1 P2 P3 P4
1 Canthium 7 5 - - 12
2 Hydnocarpus - - - 3 3
3 Mallotus 6 - - - 6
4 Milletia - - . 2 2
5 Polyalthia - - - 7 7
6 Unknown 1 2 - - - 2
i/ Unknown 2 1 - - - 1
8 Kra uam - g 2 = 2
9 Kai - L o 1 1
10 Kaeo - > > 1 1
11 Khoi nam 5 2 - - 7
12 Khem - 4 2 - 6
13 Khem dok khao - - - 11 11
14 Khai khiao 2 5 - - 7
15 Khang Khao - 1 - 1 2
16 Khae foi 1 - - - 1
17 Khrai - - - 2 2
18 Chan Khao - 1 - - 1
19 Chan chamot - - - 4 4
20 Chomphu samet - 2 - - 2
21 Chong nang - - - 1 1
22 Chang phueak - - 3 - 3
23 Chang hai - - - 1 1
24 Di khon - - - 1 1

25 Di mi 11 26 31 - 68
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Table A—5 (Contd.)

Quadrat
No. Local name Total
Pl P2 P3 P4
26 Tako phanom - - - 5 5
27 Ta pet khao - - 1 - 1
28 Ta suea khao - 1 - - 1
29 Teng nam - - - 1 1
30 Duarian nok - - 1 - 1
31 Nok non 1 - - - 1
32 Plao noi 1 - - - 1
33 Plao nam ngoen 7 - - - 7
34 Piat - - - 1 1
35 Phak wan - - - 3 3
36 Makok don 4 - = - 4
37 Maduk - - - 2 2
38 Maduea plong 1 - - - 1
39 Ma pring 2 2 6 1 11
40 Mafai - 4 - . 4
41 Man pla 4 - - - 4
42 Man pu - - 2 - 2
43 Samphao 1 - - - 1
44 Sok khao 2 - - - 2
45 Ngon kai Dong 1 - - - 1
46 Nam khi raet - - - 1 1
47 Wa 1 - - - 1
48 Hang nu - - - 4 4
Total of sapling 60 53 48 53 214
Total of species 19 11 8 20 48

Diversity Index 2.6101 1.7806 1.2741 2.6517 3.0126
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Table A—6 Density, frequency, relative density, relative frequency, importance value

index of sapling (d.b.h. < 4.5 cm., height > 1.30 M.) in quadrat of
evergreen forest at Northern Sadejnaikrom Kromlaung Chumphon

Wildlife Sanctuary

Relative
No. Local name s Frequency R frequency M
(Tree /ha) % %
%
1 Canthium 187.5 7 5.60750 2.45900 8.0665
2 Hydnocarpus 46.875 2.5 1.40190 0.81970 2.2216
3 Mallotus 93.75 12.5 2.80370 4.09840 6.9021
4 Milletia 31.25 o) 0.93460 0.81970 1.7543
5 Polyalthia 109.375 7.5 3.27100 2.45900 5.73
6 Unknown 1 31.25 253 0.93460 0.81970 1.7543
[/ Unknown 2 15.625 .3 0.46730 0.81970 1.287
8 Kra uam 31.25 5 0.93460 1.63930 2.5739
9 Kai 15.625 2.5 0.46730 0.81970 1.287
10 Kaeo 15.625 2.5 0.46730 0.81970 1.287
11 Khoi nam 109.375 12.5 3.27100 4.09840 7.3694
12 Khem 93.75 15 2.80370 4.91800 7.7217
13 Khem dok khao 171.875 15 5.14020 4.91800 10.0582
14 Khai khiao 109.375 12.5 3.27100 4.09840 7.3694
15 Khang Khao 31495, 5 0.93460 1.63930 2.5739
16 Khae foi 15.625 2.5 0.46730 0.81970 1.287
17 Khrai 31.25 25 0.93460 0.81970 1.7543
18 Chan Khao 15.625 2.5 0.46730 0.81970 1.287
19 Chan chamot 62.5 5 1.86910 1.63930 3.5084
20 Chomphu samet 31.25 5 0.93460 1.63930 2.5739
21 Chong nang 15.625 2.5 0.46730 0.81970 1.287
22 Chang phueak 46.875 7.5 1.40190 2.45900 3.8609
23 Chang hai 15.625 2.5 0.46730 0.81970 1.287
24 Di khon 15.625 2.5 0.46730 0.81970 1.287
25 Di mi 1062.5 45 31.77570 14.75400 46.5297
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Table A~6 (Contd.)

Relative
No. Local name Density Frequency Relative density frequency i
(Tree /ha) % o, %

26 Tako phanom 78.125 12.5 2.33640 4.09830 6.4347
27 Ta pet khao 15.625 85 0.46730 0.81970 1.287
28 Ta suea khao 15.625 2.5 0.46730 0.81970 1.287
29 Teng nam 15.625 2 0.46730 0.81970 1.287
30 Duarian nok 15.625 2.5 0.46730 0.81970 1.287
31 Nok non 15.625 2.5 0.46730 0.81970 1.287
32 Plao noi 15.625 25 0.46730 0.81970 1.287
33 Plao nam ngoen 109.375 53 3.27100 2.45900 5.73
34 Piat 15.625 25 0.46730 0.81970 1.287
35 Phak wan 46.875 5 1.40190 1.63930 3.0412
36 Makok don 62.5 73 1.86910 2.45900 4.3281
37 Maduk 31.25 2.5 0.93460 0.81970 1.7543
38 Maduea plong 15.625 2.5 0.46730 0.81970 1.287
39 Ma pring 171.875 228 5.14020 7.37700 12.5172
40 Mafai 62.5 5 1.86910 1.63930 3.5084
41 Man pla 62.5 7.5 1.86910 2.45900 4.3281
42 Man pu 31.25 5 0.93460 1.63930 2.5739
43 Samphao 15.625 2.5 0.46730 0.81970 1.287
44 Sok khao 31.25 5 0.93460 1.63930 2.5739
45 Ngon kai Dong 15.625 2.5 0.46730 0.81970 1.287
46 Nam khi raet 15.625 2.5 0.46730 0.81970 1.287
47 Wa 15.625 2.5 0.46730 0.81970 1.287
48 Hang nu 62.5 10 1.86910 3.27860 5.1477

Total 3,343.75 305 100 100 200
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Table A—7 Density, frequency, relative density, relative frequency, importance value

index of seedling (d.b.h. < 4.5 cm, height < 1.30 M.) in quadrat of
evergreen forest at Northern Sadejnaikrom Kromlaung Chumphon

Wildlife Sanctuary.

Relative
No. Local name s Frequency R frequency M
(Tree /ha) % %
%
1 Canthium 500 5 0.8032 1.7391 2.5423
2 Capparis 250 2.5 0.4016 0.8696 1.2712
3 Mallotus 250 P, 5 0.4016 0.8696 1.2712
4 Milletia 500 o) 0.8032 0.8696 1.6728
5 Unknown 1 500 oy 0.8032 0.8696 1.6728
6 Kra chit 2250 15 3.6145 52174 8.8319
I/ Kamok khao 750 b5 1.2048 2.6086 3.8134
8 iim'a“g chet 250 25 0.4016 0.8696 12712
9 Kaeo 250 2.5 0.4016 0.8696 1.2712
10 Khoi nam 1750 10 2.8112 3.4782 6.2894
11 Khem 6000 33 9.6386 12.1739 21.8125
12 Khem dok khao 500 PN 0.8032 0.8696 1.6728
13 Khai khiao 1250 7.5 2.0081 2.6086 4.6167
14 Kham saet 250 2.5 0.4016 0.8696 1.2712
15 Chan Khao 250 2.5 0.4016 0.8696 1.2712
16 Chomphu samet 500 5 0.8032 1.73913 2.54233
17 Chang hai 500 5 0.8032 1.7391 2.5423
18 Di mi 2000 15 3.2129 52174 8.4303
19 Ta khian thong 23750 25 38.1526 8.6957 46.8483
20 Nok non 250 2.5 0.4016 0.8696 1.2712
21 Nuan 250 2.5 0.4016 0.8696 1.2712
22 Bunnak 750 7.5 1.2048 2.6086 3.8134
23 Po tong taep 250 2.5 0.4016 0.8696 1.2712
24 Pip thong 250 2.5 0.4016 0.8696 1.2712
25 Plao nam ngoen 6500 30 10.4418 10.4348 20.8766
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Table A—7 (Contd.)

Relative
No. Local name Density Frequency Relative density frequency i
(Tree /ha) % o, %

26 Phak wan mao 500 5 0.8032 1.7391 2.5423
27 Makok don 250 2 0.4016 0.8696 1.2712
28 Maduk 500 5 0.8032 1.7391 2.5423
29 Manao phi 1000 5 1.6064 1.7391 3.3455
30 Ma pring 1500 10 2.4097 3.4783 5.888
31 Ma phlap dong 250 2.5 0.4016 0.8696 1.2712
32 Mafai 250 25 0.4016 0.8696 1.2712
33 Mahat 250 257 0.4016 0.8696 1.2712
34 Man pla 500 5 0.8032 1.7391 2.5423
35 Man pu 750 5 1.2048 1.7391 2.9439
36 Yang klong 1500 10 2.4097 3.4782 5.8879
37 Yang pai 1000 7.5 1.6064 2.6086 4215
38 Yang yung 250 2.5 0.4016 0.8696 1.2712
39 Langsat pa 1250 D 2.0081 1.7391 3.7472
40 Lueat raet 250 2o 0.4016 0.8696 1.2712
41 Sok khao 500 5 0.8032 1.7391 2.5423
42 Ngon kai Dong 250 2.5 0.4016 0.8696 1.2712
43 Wa 500 5 0.8032 1.7391 2.5423
44 Hang nu 500 2.5 0.8032 0.8696 1.6728

Total 62,250 287.5 100 100 200
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Table A—8 Numbers of tree (d.b.h. > 4.5 cm., height > 1.30 M.) in height class of
evergreen forest at Northern Sadejnaikrom Kromlaung Chumphon

Wildlife Sanctuary.

Height class (m.)
No. Local name Total
13-4  4-6 6-8 810 10-12 12-14 14-16 16-18 18-20 20-22 >22

1 Alangium - - - - - 1 - 3 - - 1
2 Eleocarpus - 2 - - - . - - 3 - - 2
3 Glochidion - 1 - - - - > - < 3 - 1
4 Hydnocarpus Il 3 3 - - - 1 - - L - 8
5 Lithocarpus - - - = e = = 1 - - 1 2
6 Litsea - - - = 1 = = = L - h 1
7  Mallotus - 1 1 - - - - - 3 - s 2
8  Milletia - - 2 1 - - - - - & L 3
9  Polyalthia - - - - - = 2 = 1 w4 s 3
10 Unknown 1 - - & = o 4 1 - L - B 1
11 Unknown 2 - - - 2 H : o S - - 1 1
12 Kra chit - 3 - 1 2 - - - - - 1 7
13 Kra chao - - - - = - = - ks 4 1 1
14 Kra thon - - 1 - - - - - - - - 1
15 Kamok khao - - - . 3 4 = o - - - 3
16 Kanan pling - - - 1 - - - 6 - - 1 8
17 Krauam - - - - - B 1 - - - - 1
18 Kamchat ton - - - 1 - - - - - - - 1
19 Kaeo - - - - 2 - - - - 1 - 3
20 khanun pa - - 2 1 - - 1 1 - - - 5
21 Khoi nam - 4 2 1 - - - - - - - 7
22 Khem 1 - - - 1 - 3 1 1 - - 7
23 Khem dok khao - 1 - - - - - - - - - 1
24 Khai khiao - 1 2 2 3 - - - 2 - 1 11
25 Kho hia - - 1 - 1 - 2 - - - - 4

26 Khang Khao - - 2 2 - - - - - - - 4
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Table A—8 (Contd.)

Height class (m.)
No. Local name Total
13-4 46 6-8 810 10-12 12-14 14-16 16-18 18-20 20-22 >22

27 Khrai - 1 1 - - - - - - - - 2
28 Chan Khao - - - - - - ) 1 - - - 1
29  Chik khao - 1 - - 1 - 1 - - - - 3
30 Chomphu pa - - 1 - - - - - B - - 1
31 Chomphu samet - 1 1 4 - - - - - . - 6
32 Chong nang - - 1 - - 1 - - - - - 2
33 Chang phueak - - - - = 1 o - = - R 1
34 Chang hai - - - - - = 1 = - - - 1
35 Dimi - 6 12 10 14 1 1 - - - - 44
36 Takhian thong - - - - 1 = = = = . 5 6
37 Ta suea khao - 1 2 - - - - = 4 - = 3
38 Duarian nok - - - = - 5 = = 4 - 1 1
39 Nok non - - 1 - - - - r - - - 1
40 Nang leo - - - 1 - / = 4 B 4 - 1
41 Nuan - - - - . _ ’ 1 = 4 - 1
42 Nian - 1 - s 1 - 1 8 4 . - 3
43 Bunnak - - - - - - - 2 1 - 6 9
44 Po tong taep - - 1 - - - - - - - - 1
45 Pohu - - - - 1 - 1 - - - - 2
46 Poikeng - 1 - - 4 - 1 - - - 1 7
47 Pip thong - - - - - - 1 - - - - 1
48 Plao noi - - 2 10 1 - - - - - - 13
49  Phlong khi khwai - - - - - - - 1 - - - 1
50 Makok don 2 2 3 - - - - - - - - 7
51 Ma khang dong - - - - - - - 1 - - - 1
52 Maduk - - - 1 - - - 1 - - 1 3
53  Ma pring 1 1 1 - 3 - 3 1 3 - - 13

54 Ma phlap dong - - - - 1 - - 1 - - 1 3
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Table A—8 (Contd.)

Height class (m.)
No. Local name Total
13-4 4-6 6-8  8-10 10-12 12-14 14-16 16-18 18-20 20-22 >22

55 Mafai ling - - 1 - - - - - - - - 1
56 Mahat - 1 - - 1 - S - - - - 2
57 Man pla - 3 1 2 - - - - - - - 6
58 Man pu 1 - - - - - - - - - - 1
59 Yompa - - - - - - = . - - 1 1
60 Yom hom - - - 1 - - = = - h 1 2
61 Yang klong - - - 1 2 - 1 - - - 4 8
62 Yang pai - - - g - - o o 1 - 1 2
63  Yang yung - 1 - - - - - 1 s & 3 2
64 Yangon - - - - 1 = - = = = L 1
65 Rong - - - 1 = = = = 4 - 4 1
66 Rak khao - - 2 - - - - - 1 - . 3
67 Langsat pa - 2 3 2 - - 2 - - - 3 12
68 Lamphu pa - - - - = / 2 4 . 4 1 3
69 Lamyai - - - - X _ ’ 1 = 4 - 1
70 Lueat khwai - - - o = - 1 - # - _ 1
71 Lueat raet 1 - 3 - - - - - - - - 4
72 Sadao chang - - - - - - 1 - - - - 1
73 Samphao - - 1 - 1 - - - 1 - - 3
74 Sok khao - 1 2 2 - - 1 - - - - 6
75 Ngon kai Dong - - 1 - - - - - - - - 1
76 Nam khi raet - 1 2 - 2 - - 1 - - - 6
77 Wa - - 3 1 - - 2 - - - 1 7
78 Hang nu - - 3 - - - - - - - - 3
79 Hat rum - - - 1 - - - - - - - 1
80 U chot - - - - - 1 - - - - 1 2

Total 7 40 64 47 47 5 31 21 11 1 34 308
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Table A-9  Numbers of tree (d.b.h. > 4.5 cm., height > 1.30 M.) in diameter class
of evergreen forest at Northern Sadejnaikrom Kromlaung Chumphon

Wildlife Sanctuary.

Diameter class (cm.)
No. Local name Total
4.5-10 10-15 15-20 20-25 25-30 30-35 35-40 40-45 45-50 50-55 55-60 60-65 65-70 70-75 >75

1 Alangium 1 - - - - L & = c 3 L - - - - 1
2 Eleocarpus 2 - - - - - - B - - - 3 - - - 2
3 Glochidion 1 - - - B = - ~ % - = 3 - - - 1
4 Hydnocarpus J 1 - - - - - - - % - - 3 - - 8
5 Lithocarpus 1 - - - 1 - - - - - 3 - - - - 2
6 Litsea - 1 - - - A = = = = 2 - - N - 1
7  Mallotus 2 - - - - - - = = = S . - 3 - 2
8 Milletia 3 - - - = - = = = = = i h L - 3
9  Polyalthia 1 - 1 1 _ = = - = = = - . g - 3
10 Unknown 1 - 1 - - - < - £ o . i - - i - 1
11 Unknown 2 - - - - 1 - - - - - = - - = - 1
12 Kra chit 4 - 1 2 - - 3 3 - > 4 & - & - 7
13 Kra chao - - - - - - - L - 3 - - 4 - 1 1
14 Kra thon 1 - - - ., 4 - - - = = £ = - - 1
15 Kamok khao - 2 1 - o = - - e A A < - - - 3
16 Kanan pling 5 1 1 - - - - - = e 1 - - - - 8
17  Krauam - - - - - 1 - = = - - - - - - 1
18 Kamchat ton 1 - - - - - - - - - - - - - - 1
19 Kaeo 1 - 2 - - - - - - - - - - - - 3
20 Khanun pa 2 1 - - - 1 1 - - - - - - - - 5
21 Khoi nam 7 - - - - - - - - - - - - - - 7
22 Khem 1 1 2 3 - - - - - - - - - - - 7
23 Khemdok khao 1 - - - - - - - - - - - - - - 1
24 Khai khiao 5 2 2 2 - - - - - - - - - - - 11
25 Kho hia 1 1 2 - - - - - - - - - - - - 4
26 Khang Khao 4 - - - - - - - - - - - - - - 4
27 Khrai 2 - - - - - - - - - - - - - - 2

28 Chan Khao - - - 1 - - - - - . - - - _ R 1
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Diameter class (cm.)

No. Local name Total
4.5-10 10-15 15-20 20-25 25-30 30-35 35-40 40-45 45-50 50-55 55-60 60-65 65-70 70-75 >75

29  Chik khao 1 - B - - - - - - - - 3
30 Chomphu pa 1 - - - - - - - - - - 1
31 Chomphu samet 5 - 3 g - e = - - - - 6
32 Chong nang - = e o - - - 2 - - - 2
33 Chang phueak 1 - - - > - B i L - - 1
34 Chang hai - = - = = & - - 3 - - 1
35 Dimi 38 - - - - - 3 - - 2 - 44
36 Ta khian thong 1 1 1 1 - - - 1 - 1 6
37 Ta suea khao 3 - - - = = = - - ] - 3
38 Duarian nok 1 - - - - = = . = 3 - 1
39  Nok non 1 - s A - = = - e L - 1
40 Nang leo 1 - - - - - - - - g - 1
41 Nuan - - = . = = - - - 3 - 1
42 Nian 1 - = : - = - = . - - 3
43 Bunnak - 1 1 - - 1 - - g - - 9
44 Po tong taep - - _ = - 4 - 4 - - - 1
45 Pohu 2 - - - - L - - - - - 2
46 Poikeng 5 - - - - - 1 - - - - 7
47  Pip thong - - = - - - - - - - - 1
48 Plao noi 9 - - - - - - - - - - 13
49 g}“l;;g khi ; S
50 Makok don 7 - - - - - - - - - - 7
51 Makhangdong 1 - - - - - - - - - - 1
52 Maduk 1 - - 1 - - - - - - - 3
53 Ma pring 5 - - - - - - - - - - 13
54 Ma phlap dong - - - - - - - - - - - 3
55 Mafai ling 1 - - - - - - - - - - 1
56 Mahat 1 - - - - - - - - - - 2
57 Man pla 5 - - - - - - - - - - 6
58 Man pu 1 - - - - - - - - - - 1
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Table A-9 (Contd.)

Diameter class (cm.)
No. Local name Total
4.5-10 10-15 15-20 20-25 25-30 30-35 35-40 40-45 45-50 50-55 55-60 60-65 65-70 70-75 >75

59 Yompa - - - - - - - - - - 1 - - - - 1
60 Yom hom 1 - - - - - = = _ - - - 1 - - 2
61 Yangklong 2 1 2 - 1 - - - - - 1 - - 1 - 8
62 Yang pai - - 1 - - - - - - - - - 1 - - 2
63 Yang yung 1 - 1 - - - - - - - 3 . - - - 2
64 Yangon - 1 - - - - - - = 3 . 4 - - - 1
65 Rong - 1 - - - - - - = = C A i, - - 1
66 Rak khao 2 - - 1 - = - - = = = - - . - 3
67 Langsat pa i 1 1 1 - - - - - - - 1 1 - - 12
68 Lamphu pa - - 1 1 - - A - 1 - = - 3 L - 3
69 Lamyai - - - - 1 - - - - - - 2 2 . - 1
70 Lueat khwai 1 - - - - 2 - L = = - - - i - 1
71 Lueat raet 3 1 - - - < - - = = 4 - - L - 4
72 Sadao chang - 1 - - - - - L = = 4 = - A - 1
73 Samphao 1 - 2 - - - - . = 5 . B 4 - - 3
74 Sok khao 4 1 - 1 - - g e 5 = - L 4 - - 6
75 Ngon kai Dong 1 - - - - - - - . L 3 A - - - 1
76  Nam khi raet 1 1 1 2 1 - - - - - - - - - - 6
77 Wa 4 1 - - 1 - 1 - - - - - - - - 7
78 Hang nu 2 - 1 - - - - - - - - - - - - 3
79 Hat rum - 1 - - - - - - - - - - - - - 1
80 U chot - - - 2 - - - - - - - - - - - 2

Total 175 39 33 27 10 4 4 1 2 1 4 1 4 1 2 308
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Table A—10 Density, frequency, dominance, relative density, relative frequency,

relative dominance importance value index of trees (d.b.h. > 4.5 cm.,
height > 1.30 M.) in quadrat of disturbed forest at Northern
Sadejnaikrom Kromlaung Chumphon Wildlife Sanctuary.

Relative Relative Relative
No. Local name o Frequency gnageq density frequency  dominance i
(Tree /ha) (m?/ha) %
% % %
1 Bridelia 2.5 2.5 0.005 0.8000 1.3889 0.0339 2.2228
2 Lithocarpus 2.5 2.5 0.1 0.8000 1.3889 0.6786 2.8675
3 macaranga 55 27.5 0.205 17.6000 15.2777 1.3911 34.2688
4 Polyalthia 2.5 2.5 0.0575 0.8000 1.3889 0.3902 2.5791
5 Kamok khao 2.5 2.5 0.115 0.8000 1.3889 0.7804 2.9693
6  Khai khiao 2.5 2.8 2.8275 0.8000 1.3889 19.1874 21.3763
7 Kham saet 12.5 10 0.146 4.0000 5.5555 0.9908 10.5463
8  Khae foi 10 5 0.0525 3.2000 2.7778 0.3563 6.3341
9 Chik khao 2.5 245 0.0075 0.8000 1.3889 0.0509 2.2398
10 Chomphu samet 2.5 s, 0.055 0.8000 1.3889 0.3732 2.5621
11 So 20 5 0.654 6.4000 2.7778 4.4381 13.6159
12 Sae 12.5 10 1.0808 4.0000 $.5558 7.334 16.8895
13 Dimi 25 5 0.005 0.8000 1.3889 0.0339 22228
14 Ta phun thao 22.5 7.5 0.3818 7.2000 4.1666 2.5901 13.9567
15 Tao luang 7.5 5 0.0175 2.4000 2.7778 0.1188 5.2966
16  Sai 2.5 2.5 44175 0.8000 1.3889 29.9771 32.166
17 Nok non 2.5 2.5 0.005 0.8000 1.3889 0.0339 22228
18  Niang 5 5 0.0125 1.6000 27778 0.0848 4.4626
19  Nian 2.5 2.5 0.0075 0.8000 1.3889 0.0509 2.2398
20 Po taeng 5 5 0.3175 1.6000 27778 2.1546 6.5324
21 Poyab 62.5 15 0.4878 20.0000 8.3333 3.3099 31.6432
22 Plaonoi 15 7.5 0.075 4.8000 4.1666 0.509 9.4756
23 Piat 2.5 2.5 0.005 0.8000 1.3889 0.0339 22228
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Table A~10 (Contd.)

Relative Relative Relative
Density Dominance VI
No. Local name Frequency 5 density frequency ~ dominance
(Tree /ha) (m/ha) %
% % %
24 Phlapphla 10 25 0.0613 3.2000 1.3889 0.4157 5.0046
25  Phang rae 5 5 0.015 1.6000 2.7778 0.1018 4.4796
Maduea
26 5 5 0.0348 1.6000 2.7778 0.2358 4.6136
utumphon

27  Mafai 5 5 0.1025 1.6000 2.7778 0.6956 5.0734
28  Mabhat 2.3 2.5 1.2575 0.8000 1.3889 8.5334 10.7223
29 Manpla 2.5 2.5 0.0075 0.8000 1.3889 0.0509 22398
30 Yang klong 5 5 1.0475 1.6000 27778 7.1083 11.4861
31 Yang pai 2.5 2.5 0.425 0.8000 1.3889 2.8841 5.073
32 Rak khao 7.5 M3 0.23 2.4000 4.1666 1.5608 8.1274
33 Langsat pa 2.5 2.5 0.0525 0.8000 1.3889 0.3563 2.5452
34 Samrong 2.5 2.5 0.1675 0.8000 1.3889 1.1367 3.3256
35  Ngon kai Dong 2.5 2.5 0.1275 0.8000 1.3889 0.8652 3.0541
36 Wa 2% 2.9 0.17 0.8000 1.3889 1.1536 3.3425

Total 3125 180 14.7363 100 100 100 300
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Table A—11  Species, numbers of sapling and diversity index of sapling (d.b.h. <
4.5 cm., height > 1.30 M.) in quadrat of disturbed forest at Northern

Sadejnaikrom Kromlaung Chumphon Wildlife Sanctuary.

Quadrat
No. Local name Total
P5 P6 P7 P8
1 Canthium - 1 - - 1
2 Macaranga - - 12 1 13
3 Kanan pling - - 1 - 1
4 Khanun pa 1 - - - 1
5 Khem 1 1 - - 2
6 Khai khiao 1 - - - 1
i/ Kho hia 4 - - - 4
8 Khan laen - 1 - - 1
9 Kham saet 2 1 - - 3
10 Chan Khao - 1 - - 1
11 Chik khao - 1 - - 1
12 Sae - 1 - - 1
13 To sai - o o 1 1
14 Ta phun thao - - - 3 3
15 Thang - B 1 - 1
16 Nok non 5 - - - 5
17 Nang yaem pa 2 - 8 - 10
18 Po tong taep 2 - - - 2
19 Plao noi - 3 - - 3
20 Mahaachai - - 1 - 1
21 Mahuat - - - 5 5
22 Man pla - 2 - - 2
23 Mao sai - 1 - - 1
24 Yang on 1 - - - 1

25 Lai 1 - - - 1
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Table A—11 (Contd.)

Quadrat
No. Local name Total
P5 P6 P7 P8
26 Lam pang - 1 - - 1
27 Nam khi raet - - - 3 3
28 Mui chang - - - 4 4
29 Hang lai pheuak - - 1 - 1
Total of sapling 20 14 24 17 75
Total of species 10 11 6 6 29

Diversity Index 2.1082 2.3046 1.2425 1.6459 2.9722
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Table A-12 Density, frequency, relative density, relative frequency, importance value

index of sapling (d.b.h. < 4.5 cm, height > 1.30 M.) in quadrat of
disturbed forest at Northern Sadejnaikrom Kromlaung Chumphon
Wildlife Sanctuary.

Relative
No. Local name = Frequency R frequency M
(Tree /ha) % o, %
1 Canthium 15.625 2.5 1.33330 2.0408 3.3741
2 Macaranga 203.125 12.5 17.33340 10.2042 27.5376
3 Kanan pling 15.625 2.5 1.33330 2.0408 3.3741
4 Khanun pa 15.625 2.5 1.33330 2.0408 3.3741
5 Khem 31.25 5 2.66670 4.0816 6.7483
6 Khai khiao 15.625 258 1.33330 2.0408 3.3741
7 Kho hia 62.5 7 5.33340 2.0408 7.3742
8 Khan laen 15.625 23 1.33330 2.0408 3.3741
9 Kham saet 46.875 7 4.00000 6.1225 10.1225
10 Chan Khao 15.625 %).5 1.33330 2.0408 3.3741
11 Chik khao 15.625 28 1.33330 2.0408 3.3741
12 Sae 15.625 25 1.33330 2.0408 3.3741
13 To sai 15.625 2.5 1.33330 2.0408 3.3741
14 Ta phun thao 46.875 7.5 4.00000 6.1225 10.1225
15 Thang 15.625 25 1.33330 2.0408 3.3741
16 Nok non 78.125 7.5 6.66670 6.1225 12.7892
17 Nang yaem pa 156.25 7.5 13.33340 6.1225 19.4559
18 Po tong tacp 31.25 2.5 2.66680 2.0408 4.7076
19 Plao noi 46.875 7.5 4.00000 6.1225 10.1225
20 Mahaachai 15.625 2.5 1.33330 2.0408 3.3741
21 Mahuat 78.125 7.5 6.66670 6.1225 12.7892
22 Man pla 31.25 5 2.66670 4.0816 6.7483
23 Mao sai 15.625 2.5 1.33330 2.0408 3.3741
24 Yang on 15.625 2.5 1.33330 2.0408 3.3741
25 Lai 15.625 2.5 1.33330 2.0408 3.3741
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Relative
Density Relative density VI
No. Local name Frequency frequency
(Tree /ha) % %
%

26 Lam pang 15.625 25 1.33330 2.0408 3.3741
27 Nam khi raet 46.875 5 4.00000 4.0816 8.0816
28 Mui chang 62.5 5 5.33340 4.0816 9.415
29 Hang lai pheuak 15.625 2 1.33330 2.0408 3.3741
Total 1,171.875 122.5 100.00 100.00 200.00
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Table A—13 Density, frequency, relative density, relative frequency, importance value

index of seedling (d.b.h. < 4.5 cm, height < 1.30 M.) in quadrat of
disturbed forest at Northern Sadejnaikrom Kromlaung Chumphon

Wildlife Sanctuary.

Relative
No. Local name s Frequency R frequency M
(Tree /ha) % %
%
1 Macaranga 500 D> 2.3529 1.7544 4.1073
2 Polyalthia 250 2.5 1.1765 1.7544 2.9309
3 Kamok khao 250 Y. 5 1.1765 1.7544 2.9309
4 Kanan pling 500 5 2.3529 3.5087 5.8616
5 Khanun pa 500 9 2.3529 3.5087 5.8616
6 Khoi nam 1000 5 4.7059 3.5087 8.2146
7 Khem 2000 15 9.4117 10.5263 19.938
8 Khai khiao 250 23 1.1765 1.7544 2.9309
9 Kho hia 500 2.5 2.3529 1.7544 4.1073
10 Kham saet 1250 10 5.8823 7.0176 12.8999
11 Khae foi 500 5 2.3529 3.5087 5.8616
12 Chik khao 250 PN 1.1765 1.7544 2.9309
13 Chomphu nam 750 5 3.5294 3.5087 7.0381
14 Chomphu pa 500 2.5 2.3529 1.7544 4.1073
15 Chong nang 250 2.5 1.1765 1.7544 2.9309
16 Sae 1750 12.5 8.2353 8.7719 17.0072
17 Di khon 250 2.5 1.1765 1.7544 2.9309
18 Di mi 250 2.5 1.1765 1.7544 2.9309
19 Ta phun thao 250 2.5 1.1765 1.7544 2.9309
20 Nok non 2500 2.5 11.7647 1.7544 13.5191
21 Nang yaem pa 2000 12.5 94117 8.7719 18.1836
22 Plao noi 250 2.5 1.1765 1.7544 2.9309
23 Maduk 250 2.5 1.1765 1.7544 2.9309
24 Mafai 250 2.5 1.1765 1.7544 2.9309
25 Mahuat 250 2.5 1.1765 1.7544 2.9309
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Table A-13 (Contd.)

Relative
Density Relative density VI
No. Local name Frequency frequency
(Tree /ha) % %
%
26 Man pla 750 7.5 3.5294 5.2632 8.7926
27 Yang pai 2750 15 12.9412 10.5264 23.4676
28 Nam khi raet 250 2.5 1.1765 1.7544 2.9309
29 Wa 250 2 1.1765 1.7544 2.9309

Total 21,250 142.5 100 100 200
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Table A—14 Numbers of tree (d.b.h. > 4.5 cm., height > 1.30 M.) in height class of
disturbed forest at Northern Sadejnaikrom Kromlaung Chumphon
Wildlife Sanctuary

Height class (m.)
No. Local name Total
13-4 4-6 6-8 8-10 10-12 12-14 14-16 16-18 18-20 20-22 >22

1 Bridelia - - 1 - - - - 3 - - - 1
2 Lithocarpus - - - - = . - - 1 - - 1
3 Macaranga - 1 20 - - - 1 - - - - 22
4 Polyalthia - - - - - = 1 h B 1 - 1
5 Kamok khao - - - = e = = 1 - - - 1
6 Khai khiao - - - 2 = = = = L - 1 1
7  Kham saet - 2 2 - - - - 1 4 - L 5
8  Khae foi - 2 1 1 - - - - - & 3 4
9  Chik khao - 1 - - - = - - . o L 1
10  Chomphu samet - - - 1 - - - - 4 - = 1
11 So - - 3 4 1 - - - - - - 8
12 Sae 2 1 1 - - - - . - - 1 5
13 Dimi - 1 - - - - = - k. 4 - 1
14 Ta phun thao - 2 1 6 - - - S E - - 9
15 Tao luang - 3 - - - - - - - - - 3
16  Sai - - - - - B e - - - 1 1
17 Nok non - 1 - - - - - - - - - 1
18 Niang - 1 - - - - - 1 - - - 2
19 Nian - 1 - - - - - - - - - 1
20 Po taeng - - - - - - 1 - 1 - - 2
21 Poyab - 11 11 3 - - - - - - - 25
22 Plao noi - - 4 1 1 - - - - - - 6
23 Piat - - 1 - - - - - - - - 1
24 Phlapphla - - 4 - - - - - - - - 4
25 Phang rae - - 2 - - - - - - - - 2

26 Maduea utumphon - - 2 - - - - - - - - 2
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Table A—14 (Contd.)

Height class (m.)
No. Local name Total
13-4 46 6-8 8-10 10-12 12-14 14-16 16-18 18-20 20-22 >22

27 Mafai - - - = = - 1 - 1 - - 2
28 Mahat - - - - - - 2 - - - 1 1
29 Man pla 1 - - - - - - - - - - 1
30 Yangklong - 1 - - - - - - s - 1 2
31  Yang pai - - - - = = 2 . . . 1 1
32 Rak khao - - - 1 - 1 - - 1 - - 3
33 Langsat pa - - - - = - = - 1 - R 1
34 Samrong - - - - = - - o 1 - A 1
35 Ngon kai Dong - - - - - - 1 = i - L 1
36 Wa - - - - - = = = - 1 L 1

Total 3 28 53 17 2 1 5 3 6 1 6 125
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Table A—15 Numbers of tree (d.b.h. > 4.5 cm., height > 1.30 M.) in diameter class
of disturbed forest at Northern Sadejnaikrom Kromlaung Chumphon
Wildlife Sanctuary.

Diameter class (cm.)
No. Local name Total
4.5-10 10-15 15-20 20-25 25-30 30-35 35-40 40-45 45-50 50-55 55-60 60-65 65-70 70-75 >75

1 Bridelia I - - - L J e N 3 L - - - - 1
2 Lithocarpus - - - 1 & = B - - - : 1 - - - 1
3 Macaranga 19 3 - - B = - ~ % - = 3 - - - 22
4 Polyalthia - - 1 - - - - = = % - - 3 - - 1
5 Kamok khao - - - 1 - - - = = = 3 g - - - 1
6 Khai khiao - - - - - A - = = = 2 - - N 1 1
7  Kham saet 4 - - 1 - = - = = = = . - L - 5
8  Khae foi 4 - - - = - s = > . - i h 3 - 4
9 Chik khao 1 - - - = - > . = = o - g L - 1
10 Chomphu samet - - 1 - - < - 5 = = & - - a4 - 1
11 So 2 2 1 2 - - - 1 - - - - - = - 8
12 Sae 3 1 - - - - 3 3 - . 4 & - 1 - 5
13 Dimi 1 - - - - S = A = F - - L - - 1
14 Ta phun thao 4 3 - 1t 1 - - - - - - - A - - 9
15  Tao luang 3 - - - - - - - . L 3 3 - - - 3
16 Sai - - - - - - S & - & 3 - - - 1 1
17 Nok non 1 - - - - - (3 = g = - - - - - 1
18 Niang 2 - - - - - - - - - - - - - - 2
19 Nian 1 - - - - - - - - - - - - - - 1
20 Po taeng - - - - 1 1 - - - - - - - - - 2
21 Poyab 16 8 1 - - - - - - - - - - - - 25
22 Plao noi 5 1 - - - - - - - - - - - - - 6
23 Piat 1 - - - - - - - - - - - - - - 1
24 Phlapphla 3 1 - - - - - - - - - - - - - 4
25 Phang rae 2 - - - - - - - - - - - - - - 2
26 g T
27 Mafai - 1 1 - - - - - - - - - - - - 2

28 Mahat - - - - - - - - - - - - - - 1 1
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Table A—15 (Contd.)

Diameter class (cm.)
No. Local name Total
4.5-10 10-15 15-20 20-25 25-30 30-35 35-40 40-45 45-50 50-55 55-60 60-65 65-70 70-75 >75

29 Man pla 1 - - - - = - - - - - - - - - 1
30 Yangklong 1 - - - - - - = 3 _ - - - 1 - 2
31 Yang pai - - - - - - - 4 1 . > - - - - 1
32 Rak khao 1 1 - - - 1 - - - - - = - - - 3
33 Langsatpa - - 1 - - H - = - - 4 . 2 - - 1
34 Samrong - = = = 1 - - - - - - - - - - 1
35 Ngon kai Dong - - - - 1 - - - - - 3 - - - - 1
36 Wa - - - - 1 - - - - - - - - - - 1

Total 77 22 6 6 5 2 0 1 1 0 0 0 0 2 3 125
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Table B2

The correlation between vegetation characteristic — physical soil variables

and analysis of variance for multiple regression model

al. The correlation between various independent physical soil variables

and basal area of trees per hectare

Independent variable

Step  Constant F R’ Stgr;rc:)arrd
Bulk density  Silt
1 -2.7234 4.4393 1.0739 0.1518 1.586
2 -9.0312 6.6262 0.1816 1.8577 0.4263 1.429

a2. Suitable multiple regression model

Y = -9.0312 - 6.6262 Bulk density + 0.1816 Silt

a3. Analysis of variance for multiple regression model

SOV df SS MS F Significance F
Regression 2 7.5835737 37917868 1.8576937 0.249292
Residual 5 10.20563 2.041126
Total 7 17.789204
b1. The correlation between various independent physical soil variables
and and density of sapling per hectare
Independent variable Standard
P andar
Step  Constant . Bulk F R Error
silt clay .
density
1 56.03 101.817 1276 0.1753  1168.444
2 2803.89  157.022  46.604 1150 03151  1166.456

3 3186.089 207.550  179.359  -10863.2 2.141 0.6162  976.218
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Table B-2 (Contd.)

b2. Suitable multiple regression model

Y. =3186.089+ 207.550silt + 179.359clay - 10863.2Buck density.

b3. Analysis of variance for multiple regression model

SOV df SS MS F Significance F
Regression 3 6121100 2040367 2.140991 0.237786
Residual 4 3812005 953001.3

Total 7 9933105

cl. The correlation between various independent physical soil variables

and and density of seedling per hectare

Independent variable
Step  Constant E R? Standard
Error
Clay
1 59507.14  -842.857 2.4436 0.2894  20083.641

c2.. Suitable multiple regression model

Y. = 59507.14 — 842.857clay

c3. Analysis of variance for multiple regression model

SOV df SS MS F Significance F
Regression 1 621607143 621607143  2.44363585 0.16903266
Residual 6 1526267857 254377976

Total 7 2147875000
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Table B-3 The correlation between vegetation characteristic — chemical soil variables

and analysis of variance for multiple regression model

al. The correlation between various independent chemical soil variables

and basal area of trees per hectare

Independent variable

Step  Constant F R? Stgl;r(iarrd
B Ca
1 3.003 -0.164 1.4726 0.1971 1.5429
2 LIS -0.188 0.0216 1.4569 0.3682 1.4993

a2. Suitable multiple regression model

Y. = 1915-0.188P + 0.0216 Ca

a3. Analysis of variance for multiple regression model

SOV df SS MS E Significance F
Regression 2 6.54975 3.274875 1.456866 0.317301
Residual 5 11.23945 2.247891
Total 7 17.7892

b1. The correlation between various independent chemical soil variables

and density of sapling per hectare

Independent variable

Step  Constant F R? Stg?foarrd
%CEC  %OM P
1 1165.109 112.519 1.476 0.1974  1152.676
2 1112.983 825.405 -2439.729 2.682 0.5175  979.029
3 1540.35 948.469 -2819.71  -101.492 2.396 0.6425 942.205

b2. Suitable multiple regression model

Y. = 1540.35 + 948.469(%CEC) - 2819.71(%OM) — 101.492P
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Table B-3 (Contd.)

b3. Analysis of variance for multiple regression model

SOV df SS MS F Significance F
Regression 3 6382108 2127369  2.396363 0.208817
Residual 4 3550997 887749.4
Total 7, 9933105

cl. The correlation between various independent chemical soil variables

and density of seedling per hectare

Independent variable

Step  Constant F R? Stglrlifrrd
Mg %0OM P pH K Ca
1 16991.04 770.19 1.245% 0.1718 17218.3
2 26044.18 1859.64 -9434.64 1.655%* 0.3983  16077.7
3 35432.21 242237 -11849.6  -2137.87 2.341% 0.6371 13959.0
4 89350 347229 -16026.5 -2428.33 -9382.4 2.354% 0.7584  13152.9
5 121929.1 2603.70 -19029.3  -7692.15 -18565.5  551.995 3.127* 0.8866  11036.4

6 342833.9 5503.66 -50293.3  -8704.93 -58925.5  515.940 1381.61 6.356* 09744  7408.09

c2. Suitable multiple regression model

Y. = 342833.9 +5503.66Mg - 50293.3(%0OM) - 8704.93P -
58925.5pH + 515.940K + 1381.61Ca

c3. Analysis of variance for multiple regression model

SOV df SS MS F Significance F
Regression 6 2.09E+09 3.49E+08 6.356301 0.294645
Residual 1 54879805 54879805

Total 7 2.15E+09
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Table B—4  The correlation between vegetation characteristic — various soil variables

and analysis of variance for multiple regression model

al. The correlation between various independent soil variables and basal

area of trees per hectare

Independent variable

Step  Constant F R? Stgl;r(iarrd
P Ca
1 3.003 -0.164 1.4726 0.1971 1.5429
2 1.915 -0.188 0.0216 1.4569 0.3682 1.4993

a2. Suitable multiple regression model

Y. = 1915-0.188P + 0.0216 Ca

a3. Analysis of variance for multiple regression model

SOV df SS MS E Significance F
Regression 2 6.54975 3.274875 1.456866 0.317301
Residual 3 11.23945 2.247891
Total 7 17.7892
b1. The correlation between various independent soil variables and and
density of sapling per hectare
Step Constant | Independent variable . . S tglrl S)arr d
%CEC  silt %0M  %BS K
I 1165109 112,519 1476 0.1974  1152.676
2 362734 196182 184.045 4878 06612 820457
3 312778 773686 163212 -2008.82 9101 08722 563303
4 321769 849.112 205024  -2146.08 -14.179 38010 09807  253.115
5 358496 787.175 219011  -1964.92 -17.221 2991 36223 09891  232.907
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Table B4 (Contd.)

b2. Suitable multiple regression model

Y. = -3584.96 + 787.175(%CEC) + 219.01silt - 1964.92(%O0M)
- 17.221(%BS)+ 2.991K

b3. Analysis of variance for multiple regression model

SOV df SS MS F Significance F
Regression 5 9824614 1964923  36.22265 0.027082
Residual 2 108491.4 54245.7
Total 7 9933105

cl. The correlation between various independent soil variables and and

density of seedling per hectare

Independent variable

Step  Constant F R? Stgtrlifrrd
clay C.E.C K %O0OM pH Ca
1 59507.14 -842.857 2.4436 0.2894  20083.641
2 55553.584 -1221.64  1801.529 2.1730 0.4650 15159.684
3 85924.486 -1856.44  3830.629 -202.268 2.7924 0.6768 13173.312
4 88635.24 -1845.41 11174.756-249.389 -24162.202 3.0532 0.8028 11882.242
5 143568.11 -2268.70  13409.86 -240.031 -28832.485 -8102.875 3.3760 0.8941  10665.983
6 380991.6 -3859.10  17698.52 -352.903 -50366.937 -43921.51 1293.0248 159442  0.9897  4713.777

c2. Suitable multiple regression model

Y.. = 380991.6 —3859.10clay + 17698.52 (%C.E.C) -352.903K —
50366.937(%0OM) —43921.51pH + 1293.0248 Ca

c3. Analysis of variance for multiple regression model

SOV df SS MS F Significance F
Regression 6 2125655305 354275884.2 15.94422837  0.189395485
Residual 1 22219694.55 22219694.55

Total 7 2147875000
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Table B-5 Normal equation matrix, Discriminant functions, and F-test of

discriminant

1. Normal equation matrix

Difference in group of

oM P K Ca Mg ean

OM  |2.033E+01 1323E-03 4.114E-02 3.204E-02 9.922E-03 2l 1.11229
P 1.323E-03 1.159E-06 1441E-05 2507E-06 1.286E-06 A2 -0.00025
K 4.114E-02 1.441E-05 2.297E-04 8520E-05 3.162E-05 | x | A3 = 0.00077
Ca | 3.204E-02 2507E-06 8.520E-05 8.422E-05 1.644E-05 A 0.00228
Mg | 9.922E-03 1286E-06 3.162E-05 1.644E-05 7.502E-06 AS 0.00043

2. Discriminant functions

712 = 0.160M-6188.30 P+ 608.26 K - 247.41 Ca - 1117.30 Mg
Z1 = 2.8420
72 = 1.7056

Midpoint between Z1 ,and Z2 = 2.2738

Mahalanobis D? statistic = 1.1364

3. F —test for discriminant function

[{C4x4)/(4+4) x1.1364 2] 1.1364
5 8§ -5-1

s
I

0.912 ; Fs», = 3.78 Significance F at 90 % (df) = 5,2
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