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Tree Species Abundance and Diversity in the Long-term Dynamic

Plots of Sakaerat Deciduous Dipterocarp Forest, Northeastern Thailand

Pongsak Sahunalu?

ABSTRACT

Species abundance in the 4 stands of each 1 ha permanent plot having different dominant
and co-dominant tree species in the Sakaerat deciduous dipterocarp forest (SDDF), NE Thailand
were investigated initially in 1984 for following up their changes in the long-term dynamic plots.
All 4 stands exhibit a similar pattern of dominance-diversity curve justifying as the logarithmic
series rather than showing other species abundance pattern. This species abundance pattern is
attributable to the stand characteristics that all are composed of several tree species co-occurrences,
having different habitat requirement while growing in the same habitat. Tree species diversity
as determined by various indices including the evenness and richness indices demonstrate that SDDF
has these different species attributes significantly among the 4 stands. The stand recognized
as Shorea roxburghii-Quercus kerrii association type is the most species-rich and diverse
as similarly to the Sakaerat evergreen rain forest (SERF) in the vicinity area of Sakaerat.
Stand recognized as Shorea obtusa-Pterocarpus macrocarpus association type is lowest in species
diversity and greatest species concentration of dominance, while all indices in other two stands:
Shorea obtusa-Shorea siamensis and Shorea siamensis-Shorea roxburghii association types are
intermediate. All 4 stands are found to be greatest in species diversity as compared to other stands
of the same forest type in other locations in Thailand. Some environmental variables are considered
to be the association factors for the species diversity variations among stands, such as soil organic
matter and calcium storage in soil profile, especially in the limit and small area of less diverse
topographic and climatic conditions and under the present condition that the stands are free from
severe anthropogenic and environmental disturbances.

Key words:  Concentration of dominance, Dominance-diversity, Evenness, Logarithmic series,
Richness, Species diversity, Sakaerat
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INTRODUCTION

Species diversity has become a topic of
increasing scientific and popular interest during
the recent decades (Wilson, 1988; Wilcove,
1989; Reid and Miller, 1989; Hansen et al., 1991;
McMinn, 1991). This growing interest is a result
of increased scientific information, public
recognition and concern about the problem of
species loss and an overall shift in societal values
regarding the way in which natural resources,
ecosystems, landscapes and species are viewed
(Franklin, 1989; Franklin et al., 1989; Maser,
1990; Kessler, 1992). Conserving the naturally
occurring diversity in a wide variety of
ecosystems has become a major environmental
and natural resources management issue of
national and international importance (Kikkawa,
1986; Salwasser, 1991; Boyle, 1991;
Angermeier and Karr, 1994; Lovejoy, 1995;
Lugo, 1995; Wheeler, 1995). Numerous
strategies to address the problem have been
discussed (McNeely et al., 1990; Salwasser,
1990; Soule, 1991; Brussard et al., 1992; Ryan,
1992: Franklin, 1993; Scott et al., 1993;
Lubchenco, 1995; Walker, 1995; Briggs, 1996),
but the danger to species diversity remains
formidable. Foremost among these threats are
(1) habitat loss and fragmentation, (2) human
population growth and corresponding resource
extraction pressure, (3) introduction of alien
species, (4) chemical pollution and improper use
of biocides, (5) interruption of ecological
processes such as natural fire regimes and
(6) human-induced climatic change, especially
global warming (Harris, 1984; Janzen, 1986;
Lovejoy et al., 1986; Wilcove, 1987; Reid and
Miller, 1989; Wilson, 1989; Ehrlich, 1990;
Norse, 1990; Sisk et al., 1994).

Species diversity has an indispensable
value to society (Huston, 1993) in that it (1)
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serves as a reservoir of the genetic material that
enhances productivity and stress tolerance of
domesticated species and a source of new
medicines, energy and industrial feed-stock, (2)
provides ecological services such as amelioration
of climate, water purification, soil stabilization
and flood control and (3) provides animals and
natural landscape which have an overall benefit
on human health and well-being through various
forms of outdoor recreation (Ledig, 1988; Riggs,
1990; Burton et al., 1992).

Various methods of species diversity
measurement have been proposed (Pielou, 1969;
Peet, 1974, 1978; Kimmins, 1987; Magurran,
1988) for the assessment of species diversity at
local levels, comparison among the communities
and along the environmental gradients. Other
methods are for determining species diversity
across large-scale geographic units or landscape
(Scheiner, 1992), for the dynamism of the species
(Margalef, 1994) and ordering of the importance
of species in a given habitat (Tothmeresz, 1995).

Once species diversity was related to the
ecosystem stability (Clements and Shelford,
1939; MacArthur, 1955), however, it is
now recognized that the relationship between
diversity and stability is complex and
unpredictable (Watt, 1968; May, 1974; Orians,
1975; Whittaker, 1975 a; Kikkawa, 1986; Pimm,
1986). Nonetheless, species diversity does
influence various biological functions and the
manner in which ecosystems respond to
disturbance (van der Maarel, 1993; Risser, 1995).
Also, the structural and functional elements of
species diversity are related to ecological
processes operating at multiple temporal and
spatial scales (Franklin, 1988). Thus, biological
or species diversity is thought to be important in
overall ecosystem function (Solbrig, 1991;
Baskin, 1994).
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It is postulated recently that species
diversity must be incorporated and encouraged
into the forest management as a concept of the
new ecosystem management (Probst and Crow,
1991; Avers, 1992; Covington and Debano,
1993; Kangas and Kuusipalo, 1993). It is amply
clear that the conservation of plant diversity
for its present and future use is essential (Pimm
et al., 1995). However, a key information
component needed to develop management plan
for sustaining (or restoring) species diversity
in forest ecosystems is baseline data collected
from relatively undisturbed stands. The scarcity
of such information is considerable large in
Thailand at present.

Sakaerat deciduous dipterocarp forest
(SDDF) has been scrutinized and designated as
one among the Biosphere Reserves in Thailand.
However, fundamental details of its forests
in the area are scantily studied and not well
documented especially on its species diversity.
Its structure and species composition have
been intensively investigated in the 4 stands
(each 1 ha) by using those large scale and
long-term permanent plots and reported in the
preceding paper (Sahunalu, 2009). In this paper,
the same stands were investigated to find out the
extent and variations of the species diversity in
this forest community type. Its dynamism will
be dealt with in the reports relating to its
community dynamics in other papers of this
series. The primary purpose of this study isaimed
to gain a baseline of species diversity data that
is useful for guiding the sustainable forest
management, conservation and ecological
restoration of this particular and important
forest community type in this region and in
other similar regional and climatic conditions.

Tree Species Abundance and Diversity...
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MATERIALS AND METHODS

Location, plot demarcation, tree census,
species check and identification including other
fundamental data collection were reported in the
preceding paper (Sahunalu, 2009).

Species abundance investigation

In order to investigate quantitatively the
species abundance distribution in this forest
community type, particularly in each stand
having different co-occurring dominant and
co-dominant tree species, the 4 distribution
models: (1) logarithmic series model,
(2) geometric series model, (3) log normal
model and (4) broken stick model are available
(Ludwig and Reynolds, 1988). In this study,
prior to selecting the most reliable model,
a number of evaluation steps were performed
as follows:

Plotting the relationships between the
relative species abundance of all trees ( DBH >
4.5 cm) in the 4 stands deriving from their
species data recorded in1984, the initial year of
the long-term dynamic studies (Sahunalu , 2009)
and its abundance rank by arranging from
the most abundance to the least ones in the
semi-logarithmic paper was carried out as the
first step. This yielded a graph called
dominance-diversity curve (Whittaker, 1965).
The curves were then examined to justify the
distribution type: the logarithmic series or the
geometric series distribution model or else.

If the curve suggested a logarithmic
series model, the second step was performed by
using a and x values calculated from Fisher’s
index of diversity (a) to equate the balance be-
tween the observed number of species, O(Sn)
and the expected number of species, E (Sn) as
follows:

E(S,) =ax, 0 (x,)72, a(x,)¥3...a(x)"/n
Where, E (S,) = expected number of species
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when number of individuals are n (n = 1, 2,
3...N), x = constant value estimated by equal-
izing both sides of the equation: S/N = [(1-x)/x]
[-In (1-x)] by an iterative method, S = total
number of species in the stand.

Arranging the observed number of
individuals by abundance class divided into class
1 with the number of individuals 1-2.5, class 2
with 2.5-4.5, class 3 with 4.5-8.5 and so on, and
then frequency distribution of the observed
number of species was sorted in accordance with
the expected number of species in the same
class as the further step. Whether the observed
number and expected number of species were
correspondingly agreed, a chi-square (?) test
was employed to investigate the goodness of fit.
The relative abundance data used in this
calculation was obtained from the 1VI value of
each species in each stand investigated in 1984
(Sahunalu, 2009) instead of using the
percentage relative density as customarily
used in most cases.

Species diversity

Species diversity expressing by various
indices for each stand were evaluated by using
the species lists recorded for all trees and lianas
(DBH > 4.5 cm) and the unidentified species
treated as one species (Sahunalu, 2009). These
indices included (1) Shannon-Wiener’s index of
species diversity, H (Shannon-Weaver, 1949),
(2) Margalef’s maximum number of species
richness, H _ ( Margalef, 1958), (3) Hill’s
species diversity indices, N, N, and N, (Hill,
1973), (4) Fisher’s index of species diversity, o
(Fisher et al., 1943), (5) Margalef’s species
richness, R, (Margalef, 1958), (6) Menhinik’s
species richness index, R, (Menhinik, 1964),
(7) Hurlbert’s species evenness index, E,
(Hurlbert, 1971), (8) Sheldon’s species evenness
index, E, (Sheldon, 1969), (9) Heip’s species
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evenness index, E, (Heip, 1974), (10) Hill’s
species evenness index, E, (Hill, 1973), (11)
Hill’s modified species evenness index, E, (Hill,
1973) and (12) Hurlbert’s species evenness
index, E, (Hurlbert, 1971). As one of Hill’s
indices (N,) involves another index called
concentration of dominance (C) or Simpson’s
index of species diversity, A (Simpson, 1949),
C or A was also determined additionally.
All these indices were investigated in the initial
year of the long-term study to investigate the
status and variations of species diversity, richness
and evenness in the 4 stands.

RESULTS AND DISCUSSION

Species abundance distribution

Dominance-diversity curves representing
the species abundance in the 4 stands are shown
in Fig. 1. These curves demonstrate the ranking
arrangement of species abundance in each stand
clearly by showing the corresponding order of
their IVl from the largest to the least abundance
following the logarithmic series rather than the
geometric series or other distribution patterns.
A test on a lognormal model (Ludwig and
Reynolds, 1988) was also trialed but the curves
did not suggest such form of species abundance
distribution. In some forest type for example,
the seasonal evergreen rain forest (Sahunalu,
2003); all individual tree species demonstrated
the similar species abundance distribution
pattern to this SDDF type, except for the lianas,
herb and grass species that showed their
geometric series types. Studies on various
forest vegetation types in Xishuangbanna,
southwestern China, Cao and Zhang (1997)
found the similar abundance distribution patterns
for tree species, using the relative density as
the abundance parameters in the tropical
seasonal rain forest and tropical montane rain
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forest except for those in evergreen broad-leaved
forest and monsoon forest over limestone that
exhibited the different patterns. Pandey and
Shukla (2003) also reported the initially steep
and fairly convex or flatten pattern curve using
the number of individuals and ranks as the
dominance-diversity curve in sal (Shorea
robusta) forest in Gorakhpur, India as similarly
to the present observed pattern in present
studying forest community but for trees and
woody climbers, the curves were initially much
steeper resulting in almost a straight line which
resembling the geometric series pattern.
However, they did not specify and proof that the
abundance patterns found in those forests were
of what distribution type. On the other hand, in
an abandoned teak (Tectona grandis) plantation
and dry deciduous forest in central India, species

Tree Species Abundance and Diversity...
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abundance in the former plant community did
not show specific distribution pattern but in the
latter one did show the lognormal distribution
pattern (Saha, 2001).

Further test using Fisher’s index of
diversity (o) and x that are the constant
parameters in the logarithmic series together with
investigating the observed number of species
[O(S,)] and the expected number of species
[E(S,)] and applying the y-test, the results are
shown in Table 1. The result suggest that there
are non-significant difference between the
observed and expected numbers of species
(p<0.001) in all 4 stands of this forest type
especially in 1984. This is the evidence to
justify that the species abundance in all 4 stands
are closely followed the logarithmic series of
species abundance distribution model.
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Figure 1 Dominance-diversity curves in the 4 stands of SDDF in 1984,



nn9a13n3aANIsUN L T 4 atfuh 7

Tree Species Abundance and Diversity...

Pongsak Sahunalu

Table 1 Chi-square test for the goodness of fit of the observed number of species and expected
number of species abundance according to the logarithmic series of trees
(DBH > 4.5 cm) in SDDF in 1984
Stand  O(Sn) a X df 1 ¥’ table Conclusion
(p 0.001)
1 36 7.695  0.9829 6 7.060 22.457 ns
2 34 7.010  0.9896 8 10.901 26.125 ns
3 32 5.762  0.9922 8 15.919 26.125 ns
4 37 7.188  0.9898 7 8.076 24.076 ns

1O (Sn) = Observed number of species, a = Fisher’s index of species diversity, x = Constant
parameter in the logarithmic series (see text), df = Degree of freedom, 2 = Chi-square statistic,

ns = Non-significant (p<<0.001).

An investigation on the distribution of
the species abundance distribution of leguminous
tree species and other component tree species in
various DDF stands in Thailand, Sahunalu
(1997) found 46 stands were well fitted to the
logarithmic series pattern in which 38 stands
were trees having DBH >10 cm and 16 stands
were trees having DBH >4.5 cm and another 16
stands were fitted to the geometric series pattern
with 13 stands were trees having DBH >10 cm
and 3 stands were those with DBH >4.5 cm. The
similar logarithmic series pattern of species
abundance distribution was also established in
a stand of the SERF in the Sakaerat for all plant
life forms and for trees and shrub species as
separately grouped but the geometric series
pattern for lianas, herbs and grasses (Sahunalu,
2003).

The logarithmic series of species
abundance pattern found in SDDF stands is
attributable to their resource sharing allocating
to each species with an equitability following

the niche-preemption hypothesis (Whittaker,
1965, 1970, 1975 b, 1977; McNaughton and
Wolf, 1970; May, 1975, 1981) in which the
species that can occupy the habitat earliest will
share most of the available resources: light,
soil nutrients, water and various environmental
factors. In this case, only some environmental
factors dominantly control the species
distribution in the same habitat and no any single
species of tree being the most dominant species
to occupy the whole habitat of the natural forests.

The stands with few plant species and
being in the stage of succession as well as grow-
ing in the harsh environment will show the
abundance distribution in forms of geometric
series pattern (Bazzaz, 1975; Whittaker, 1975).
Recent hypothesis was tested to identify the
functional group of species in some plant
communities using the dominance-diversity
curve (Walker et al., 1999) and suggested that
the functional similarity between the dominant
and minor species and among the minor
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species as ranked by their abundance were
equally important in ensuring the persistence or
resilience of the ecosystem function under the
changing environmental conditions.
Species diversity

All species diversity indices together
with the richness and evenness indices of the
4 stands are shown in Table 2. Among these
stands, stand 1 composing of 36 tree species
(DBH > 4.5 ¢cm) and 555 trees.ha* (Sahunalu,
2009), exhibits the highest species diversity
in all indices calculated (o, H, N, N;, N,),
relatively high maximum number of species
richness (H__) and greatest species evenness
(E,-E;), thus consequently create the highest
species richness (R, and R,) but lowest
concentration of dominance (C or Simpson’s
index A). In stand 3 where stand density is
greatest (Sahunalu, 2009) but lowest in number
of species, shows the lowest species diversity,
species evenness and species richness and in
contrast, this stand has the highest concentration
of dominance (C or X). Concentration of
dominance (C) or Simpson’s index (A) is
generally correlated negatively with species
diversity (H) (Sahunalu, 1994). On the other
hand, both stands 2 and 4 show the relatively
moderate species diversity as compared to other
2 stands. This makes the maximum species
diversity (H__), species evenness as well as
species richness to be correspondingly moderate
but relatively high concentration of dominance
(C or A). These species diversity indices of tree
species (DBH > 4.5 cm) in SDDF type as
compared to other forest types (Table 3), using
some similar indices and tree size classes and
then re-evaluated from the published record of
previous studies by some investigators (Ogawa
et al., 1961, 1965; Sahunalu et al., 1979;
Teejuntuk et al., 2002). It was found that stand
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1 has relatively greater species diversity indices
as well as other indices than all stands compared
but species richness and concentration of
dominance (C or A) are lower than the stand at
Maehoy, Doi Inthanon (Sahunalu, 1994).
However, as compared to the secondary DDF
in Somdet, Kalasin Province (Sahunalu, 1995),
4 stands at Sakaerat are relatively rich in species
diversity among DDF in Thailand. The heavily
disturbed and thereafter becoming the secondary
DDF such as those in Somdet, Kalasin Province
(H = 2.371), was not the lowest but the species
richness was only 1.924 (Sahunalu, 1995). In the
same location at Sakaerat, species diversity (H)
of a SERF was estimated as 3.846 (Sahunalu,
1995). Applying Hutcheson’s method in variance
analysis (Hutcheson, 1970), species diversity
(H) of the 4 stands were significantly different
in which stand 1 was greater than other 3 stands
and was not significantly different from those
estimated in a SERF (Sahunalu, 1995) although
the physiognomy of these two forests are
absolutely different. Since species diversity (H)
was always positively related to almost all the
species richness and species evenness indices
but significantly and negatively related to the
concentration of dominance (C or A) as well
as to evenness indices (E, and E,) (Sahunalu,
1995), therefore all these richness and
evenness indices are also considered to be
correspondingly and significantly different
among the 4 stands. It is worth to mention
that the SDDF has a precious value in terms of
tree species diversity and all other relating
indices as similarly to the SERF of the same
locality and deserves a special attention, careful
and intensive management and conservation.
It also has a special localization of stand
characteristics by having different co-occurrence
of the dominant and co-dominant tree species
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scattering grown in patches in this area, that ~ Province or in the NE region. There still have
could be discriminated into various association ~ some more association types of this forest type
types within the same habitat (Sahunalu, 2009) in this area and in other locations that need to be
and probably being the last piece of the primary  further studied intensively.

forest community of the Nakornratchasima

Table 2 Species diversity, richness and evenness indices of tree species (DBH >4.5 cm) in the
4 stands of SDDF in 1984.

. Stand

Indices! 1 > 3 2
1.Species diversity
1.1 Fisher’s o 8.609 7.586 6.625 8.303
1.2 Shannon Wiener’s H 2.732 2.197 1.980 2.465
1.3 Hill’s N, 36 34 32 37
1.4 Hill’s N, 15.364 8.998 7.243 11.763
1.5 Hill’s N, 10.929 4.651 3.338 6.605
1.6 Simpson’s A 0.092 0.215 0.300 0.151
1.7 Margalef’s Hmax 5.170 5.087 4.999 5.209
2.Evenness indices
2.1 Hurlbert’s E, 0.762 0.623 0.571 0.683
2.2 Sheldon’s E, 0.427 0.265 0.226 0.318
2.3 Heip’s E, 0.410 0.242 0.201 0.299
24 Hill’'sE, 0.711 0.517 0.461 0.561
2.5 Hill’s modified E, 0.691 0.457 0.374 0.521
2.6 Hurlbert’s E, 0.528 0.432 0.396 0.473
3. Richness indices
3.1 Margalef’s R, 5.539 5.079 4.618 5.487
3.2 Menhinich’s R, 1.528 1.320 1.115 1.392

L For full name see text.
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Table 3 Species diversity of trees determined by some selected indices in various DDF in
Thailand as divided into 2 DBH classes
Plot No.of Indices3
Sub type? Location size  stand
(ha) H H, o E A R
I. DBH>4.5 cm
1. Dipterocarp Doi Inthanon, 0.25 1 3460 5.045 0.686 0.193 5.355
savanna Chiangmai
2. Mixed savanna Tak-Sukhothai  0.10 1 3972 4664 0.855 0.092 4.900
Highway, Tak
3. Shorea obtusa- Namphrom, 0.16 1 1926 3585 0.537 0406 2.195
Shorea siamensis  Chaiyaphoom
4. Shorea siamensis- Doi Inthanon " 5 2270 Nd 0750 0.170 4.340
Canarium National Park,
subulatum NW Thailand
5. Dipterocarp " " 1 3676 4460 0.824 0.238 3.838
savanna
6. Secondary Somdet, " 1 2.357 3.460 0.681 0.268 1.924
deciduous Kalasin
dipterocarp
7. Primary " 0.32 1 3248 4524 0.718 0.206 3.822
deciduous
dipterocarp
(shrine forest)
II. DBH>10 cm
1. Dipterocarpus N, W and NE 0.20 4 2670 3.999 0.653 0405 3.309
tuberculatus- Thailand
Shorea obtusa
2. Dipterocarpus " " 8 3335 4156 0.803 0.148 4.117
obtusifolius-
Shorea obtusa
3. Shorea siamensis " " 12 2910 4.175 0.692 0.263 3.878
4. Shorea obtusa " " 13 1908 3.266 0.563 0.419 2.169
5. Pine-dipterocarp " " 14 2420 3.292 0.732 0.245 2.043

! Modified from Sahunalu (1994) and added sub type 4 in DBH>4.5 cm category from Teejuntuk
et al. (2002).
2 Sub types’ names followed the author’s original classification.

3 See full name in the materials and methods, Nd = not determined.
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An investigation to observe the
association between tree species diversity in
SDDF and some environmental factors using
the discriminant analysis, Sahunalu et al. (1994)
and Sahunalu (1999) reported that group of
stands grown on soils having greater organic
matter storage in soil profile down to 50 cm depth
but lower in calcium storage significantly
exhibited low species diversity (H) and Fisher’s
index (o) while those group of stands having
lower organic matter storage but greater calcium
storage in the same soil depth tended to have
greater species diversity. Pausas (1994) also
reported the close relationships between the
species richness of understorey in Pinus
sylvestris forest to the soil calcium contents, by
a quadratic response curve showing the
maximum species richness at about 15 cmol
(+)/kg of soil calcium concentration. In other
tropical region, Cao and Zhang (1997) reported
the greater species diversity in the single-
dominant tree species in a tropical seasonal rain
forest, Xishuangbanna, SW China. They
attributed this cause to the dominance of
the sparse and huge trees of single species
that provided the more heterogeneous
microenvironments for the more diversified
species composition under the emergent layer.
Studies on community structure and tree species
diversity along the altitudinal gradient on
a complex mountainous area in Doi Inthanon,
northwestern Thailand, Teejuntuk et al. (2002)
noted that the group of stands of DDF
dominating in lowland forest zone of the area
(450-720 m above sea level) notably showed the
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lowest value of N, but moderate values of H and
N, as well as E, and E,. However, the stands
showed the intermediate values of Fisher’s a,
as well as R, but slightly higher in R,. These
stands thus exhibited the lowest C or A and
non-significant difference of E_. All these
comparisons were analyzed statistically among
the 3 groups of stands in lowland, transition and
montane zones distributing along the ascending
altitude of the area (Teejuntuk etal., 2002). They
attributed these species diversity differences to
the altitudinal zonation of tree communities
where the DDF occurs on the lowest altitude of
the area. Itis also intimately associated with the
arid climatic condition where the severe drought
always prevails. Moreover, the forest commu-
nity is governed by the seasonal climate with an
alternate wet and dry period and sometimes
forest fire in dry season may aggravate the effects
on reducing the species abundance and richness
of the stands. However, factors controlling the
variations in species diversity of the forest are
numerous including past history of the stands,
stage of stand developments as being the
primary or secondary or under the process
of succession, frequency and intensity of
disturbances particularly the burning, grazing
and wood collection. Gillespie et al. (2000)
stated that precipitation was found to be a poor
predictor for species richness in all tropical
dry forest sites in Central America but
anthropogenic disturbance was significantly
correlated with species richness, tree and
shrub species richness and liana abundance.
In addition, Chinea and Helmer (2003)
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demonstrated that landscape structure (current
ground use), environment (geology) and forest
landscape (distance to forest patches) were all
affected to species diversity variation. Finally,
the species richness, diversity and evenness may
vary according to the inclusion or exclusion of
various plant life forms into the evaluation.
Sahunalu (2003) found statistically significant
increase in species diversity indices if other plant
life forms besides tree and shrub species such as
lianas, herbs and grasses were included into the
evaluation of species diversity of a SERF in
Sakaerat area.

Tree species diversity of the tropical
forests has been studied thoroughly in many
moist and dry climatic regions but the scale
(stand, landscape, habitat, community, etc),
system, plant size, plot size as well as the index
used were totally different. These included those
studies in 4 forest types in Xishuangbanna,
SW China (Cao and Zhang, 1997), sal (Shorea
robusta) forests in India (Pandey and Shukla,
2003) and in Nepal (Webb and Sah, 2003), teak
(Tectona grandis) and dry deciduous forests
in Central India (Saha, 2001), tropical wet
evergreen forest, Southern Ghats, India
(Parthasarathy, 1999), dry tropical forest region
of India (Sagar et al., 2003), tropical dry forest,
Northern Yucatan, Mexico (Gonzalez-Irturbe
et al., 2002), tropical secondary forests, Puerto
Rico (Chinea and Helmer, 2003), Mexican
seasonally dry tropical forests (Trejo and Dirzo,
2002), Tanzanian tropical forests (Huang et al.,
2003), tropical dry forests, Central America
(Gillespie et al., 2000), seasonally dry forests in
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Lomerio, Bolivia (Pinard et al., 1999) and
tropical dry forests, New Caledonia (Gillespie
and Jaffré, 2003). Thus it causes a considerable
difficulty to find the generalization for
comparing among these stands and forest
communities as well as to the stands studied in
Thailand. However, all these tropical forests have
the common problems on the forest retreat,
facing the species loss, encountering the
endangered species and finally, extremely need
the promising method to conserve and manage
all these precious natural forest resources
similarly in all these regions.

CONCLUSION

Abundance of tree species (DBH > 4.5
cm) in the 4 stands of SDDF having different
dominant and co-dominant tree species and
recognizing as 4 association types exhibit
a similar pattern of dominance-diversity curve
justifying as the logarithmic series rather than
corresponding to other species abundance pat-
terns. The pattern is attributable to the stand
characteristics that are composed of several tree
species co-occurring in the same habitat and
supporting an early hypothesis of the niche-
preemption proposed by some ecologists.

Tree species diversity as determined by
various indices including the evenness and rich-
ness indices demonstrate that SDDF has these
different species attributes significantly among
the 4 stands and in a particular stand being
recognized as Shorea roxburghii-Quercus kerrii
association type is evaluated as the most
species-rich, diverse and species evenness but
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lowest in species concentration of dominance
as similarly to the SERF type in the vicinity area
in Sakaerat. Stand recognizing as Shorea
obtusa-Pterocarpus macrocarpus association
type is relatively low in species diversity,
richness and evenness but greatest in
concentration of dominance. Other two stands,
recognizing as Shorea obtusa-Shorea siamensis
and Shorea siamensis-Shorea roxburghii
association types are intermediate for all indices
evaluated among the 4 stands. All 4 stands
of SDDF type are judged to be greatest in species
diversity as compared to other stands of the same
forest type in other locations and thus lowest in
species concentration of dominance. Some
environmental variables are attributable to be
the associating factors for the species diversity
variations among stands, such as soil properties
particularly soil organic matter and calcium
storage in soil profile underneath these stands,
especially in the small and limit area with
relatively homogeneous topographic and
climatic conditions as in Sakaerat area and under
the present condition that the stands are free from
severe anthropogenic and environmental
disturbances.
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Dynamics of Size Structure and Tree Population over 16 years in the
Long-term Dynamic Plots of Sakaerat Deciduous Dipterocarp Forest,
Northeastern Thailand

Pongsak Sahunalu®

ABSTRACT

Deciduous dipterocarp forest in the long-term dynamic studying plots in Sakaerat Biosphere
Reserves (SDDF) demonstrates the slightly size structural changes by showing the relatively stable
annual and mean values of size structure (expressed by the number of tree distribution by DBH
class) and well fitted to the negative exponential function model in the 4 stands and in the whole
forest over the period of 16 years. Tree population in the 4 stands representing different dominant
tree species is in the state of continuing population flux by maintaining the continuous changes in
tree mortality and recruitment throughout the period of 16 years. On the community level,
mortality of trees in all 4 stands is surpassed by tree recruitment resulting in tree population gain in
all 4 investigated stands. Mean annual tree mortality and recruitment fluctuate over the period of 16
years, varying between 70-134 trees.ha™* of mortality and 71-259 trees.ha* of recruitment as aver-
aged from the 4 periods of each 4-year interval. Over the whole 16 years period, there are significant
differences of mean number of tree mortality and recruitment among stands, being greatest in stand
3, lowest in stand 4 and intermediate in other two stands. Estimated mortality and recruitment rates
for the SDDF are in the range of 3.14-6.58 %.y* and 3.18-9.54 %.y*respectively, being most rapid
rates in stand 3, slowest in stand 4 and intermediate in other two stands. Estimated mean stand
half-life is 14.7 years although each stand has different stand half-life, being shortest in stand 3 and
longest in stand 4, but slightly shorter than some published records of the investigated moist
tropical forests.

Key words:  Deciduous dipterocarp forest, Mortality rate, Population size structure, Recruitment
rate, Stand half-life, Sakaerat
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INTRODUCTION

Structure and species composition
of any forest community naturally exhibit
a continuous change perpetually in time and
space. Recently many results of long-term
studies in various forest types have been
published especially those forest communities
in temperate zone and in some wet tropical
forests (Manokaran and Kochummen, 1987;
Franklin and DeBell, 1988; Platt et al., 1988;
Nakashizuka, 1991; Nakashizuka et al., 1992;
Namikawa, 1996; Tsuyuzaki and Haruki, 1996;
Namikawa et al., 1997; Bunyavejchewin, 1999;
Umezaki and Kikuzawa, 1999; Woods, 2000 a,
b). Earlier in 1987, Swaine et al. (1987) sum-
marized the dynamic studies in 18 tropical forest
sites altogether with the wide ranges of plot size,
observation period and minimum diameter of
tree measurements. Nevertheless, all those
studies were in the relatively humid tropics and
mostly from the lowland tropical forests below
600 m altitude under the prevailing annual
rainfall over 1500 mm and obviously no study
was undertaken in dry forest type. Similar
studies were also interested by the evolutionary
biologists who sought to explain differences in
life-history patterns in terms of selective forces
and mechanisms (Caswell, 1982 a, b; Harcombe,
1987) and they generally constructed the
life-table or mortality table for expressing the
birth and death rates for each age class or size
class in any given plant population. This life-
table provides a practical use to foresters
(Buongiorno and Michie, 1980; Harrison and
Michie, 1985) as well as to the biologists who
sought to know the demographic mechanisms
responsible for the change in population size.
To the community ecologists especially those
attempted to model forest dynamics, it is also
applicable (Shugart, 1984). In such cases, birth,
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death and growth equations in any model must
be consistent with the biological reality of the
life-table data. Long-term dynamic aspects of
the dry forest type have been less studied in any
region of the world at least until 1990’s (Gerhardt
and Hytteborn, 1992; Lieberman and Lieberman,
1992). Particularly the deciduous dipterocarp
forest (DDF) found widely distributed in the
mainland Southeast Asian countries has been
neglected in spite of its importance as one of
the most valuable forests by providing its
uncountable ecological and economical
functions in the region (Sahunalu, 2009 a). Most
obvious characteristic is its distribution as one
of the dry forests that support a great deal of the
world population than the humid forest areas do.
It also deserves the conservation purposes
as similarly as the humid counterpart forests.
The long-term studies on the dry forest
especially the Sakaerat deciduous dipterocarp
forest (SDDF) had been initiated since 1984 and
some parts of the whole body of results had also
been reported occasionally (Sahunalu, 2009 a,
b). In this report, changes in population size
structure and variations in tree species mortality
and recruitment over the period of a relatively
long time span which are the main and significant
aspects of forest dynamics will be reported. The
purpose of this study is to investigate on how
the forest structure and the population of tree
component species in this forest type change
naturally and to what extent that the tree
population and its species component exhibit
the dynamic mechanisms without any
interference by human’s activities over the
period of 16 years since 1984 to 2000,
monitoring closely for a relatively long-term
and in the pioneering large-scale studied plots.
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MATERIALS AND METHODS

Forest census data in the 4 stands
of SDDF reported in the preceding paper
(Sahunalu, 2009 a) were used in this study,
especially those obtained from the repeated
censuses for 16 years with an approximately
1 year interval. These data included the
number of living and dead tree species, their
annual measured DBH, newly recruited tree
species that reached the limit size of DBH equals
to 4.5 cm and over entering into each stand in
each investigating year and their recorded
DBH during those corresponding current
measurement periods.

In order to study the dynamics of the
stand structure, emphasizing on tree size
structure, the following procedures were
undertaken:

1. Tree population frequency
distribution by DBH classes or tree size
structure was prepared and evaluated from the
annual gathering data in the 4 stands of SDDF.
The DBH classes were classified as the same
as for those in the initial year investigation
(Sahunalu, 2009 a). The negative exponential
function model: y = Ae or the power function
model: y = Ax were applied to the frequency
distribution of tree population found in each year
for each stand. The criterion used in this study
was the same as for those adopted in the initial
year in 1984 (Sahunalu, 2009 a). Changes of the
two constant parameters A and a were then
examined to observe their population size
structural changes during the 16-year period.
Next steps were performed by using all
investigated data pooled into 4 periods, each of
4-year intervals in each stand. ANOVA and
Turkey’s test (Zar, 1999) were employed for
testing the variations among the mean number
of tree populations in each size class in the
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4 stands and for the whole size classes during
the 4 periods spanning over16 years.

2. Studies on the mortality and
recruitment rates of tree populations were carried
out. The number of dead tree individuals and
their species recorded annually in each stand
were used for mortality rate evaluation by
applying the mortality rate formulated by Sheil
etal., (1995) as:

MR = {(InN,-InN_,)/ (t,-t )} x 100... (1)
Where, MR = mortality rate (%. y™*), N, and N,
= number of individuals of each tree species
found living during time t, and t, respectively
(trees. ha), t, and t, = time period from the
initial year 1984 to 2000 (16 years) respectively,
In = natural logarithm.

This formula was applied both for stand
and species levels by using pooled data of tree
individuals in the 4 pooled periods but using the
different time period for each tree species
mortality rate calculation basing on each tree’s
first emergence and death periods in each stand.

For tree species that recruited in any
investigating year period and then died or
disappeared from the plots, the initial year
period was assigned from the year that those
species were found (t,) prior to their death
symptoms were carefully diagnosed and the
final year was the current year when those tree
species were found death (t,).

The recruitment rate was also applied
by the same principle as for the mortality
rate evaluation under the assumption that
the recruitment of tree species followed the
exponential form as:

RR = {(InN,,-InN,))/ (t,-t )} x 100..... (2)
Where, RR = recruitment rate (%. y*), N
and N,, = number of tree individuals of each
species and total species found living at the
initial year of recruitment and at the final year
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respectively after deduction of number of tree
death (trees.ha™), t, and t, = time periods from
the initial year that found those species recruited
to the year when that species were found living
respectively (years), In = natural logarithm.

The formula adopting for stand level
used the total number of tree individuals found
living in the initial and final years together with
the total number of tree recruited and 16 years
as the time span for calculating the recruitment
rate.

From the mortality rate, the stand
half-life defined as the length of time that
a given tree population in the stand would loss
50 % of all tree individuals was evaluated as:

t,s=(n0.5)/(0.01 MR)............. (3)
Where, t . = stand half-life (y), MR = mortality
rate (%. y?), In = natural logarithm.

Variations in both mortality and
recruitment rates were tested by using the same
statistical analysis procedures as for the
population structural change as has already
stated above.

RESULTS AND DISCUSSION

Dynamics of tree size structure

Tree size structure of the 4 stands in the
final year of investigation in 2000 is shown
in Figure 1. These distribution patterns are
similar to those found in the initial year in 1984
(Sahunalu, 2009 a) and they are well fitted to the
negative exponential function model but their
constant parameters A and o have somewhat
changed from those found in the initial period.
It is further observed that within the same stand,
there isaslight change in the constant parameters
A and a as the result of change in the number of
tree population in each size class but this has not
caused the whole stand population structure to
change substantially. All 4 stands are still well
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represented by the same inverse J-shaped or
L-shaped distribution form which are always
well fitted explicitly by the negative exponential
function model and indicating that the stands are
of the uneven-aged characteristics. It is also
suggested the good fit of the model by revealing
the very high coefficient of determinations (R?),
being approximately 0.9 although there are some
fluctuations during the period of 16 years but the
analysis results of the same relationships for the
mean values of the number of tree population
per size class versus diameter at breast height
(DBH) size classes suggest that they are no
drastically change in size structure in the 4 stands
(Table 1). The tendency of population size
structure distribution in SDDF suggests that
decreasing of tree population as tree size
increases in stands 1, 2 and 3 are relatively
rapid but the most rapid change is observed
in stand 3. This is explainable that stand
3 dominated by S. obtusa and P. macrocarpus
has greater tree replacement rate by which tree
population in small size classes shift rapidly to
the larger size classes as the gradient (o) of the
model shows the highest values (-0.138) in all
16-year period (Table 1). In contrast, stands 1,
2 and 4 that are dominated by S. roxburghii and
Q. kerrii (stand 1), S. obtusa and S. siamensis
(stand 2) and S. siamensis and S. roxburghii
(stand 4) show the gradual shift in number of
tree population from the small size classes to the
larger ones at almost the same declining rates in
all 3 stands as suggested by the negative
gradients of the correlation (o) as being in the
range of —0.08 to —0.09.

Investigation on the variations in size
structure of tree population distribution during
the period of 16 years found that the variations
of mean number of tree population in all 17 size
classes in the 4 stands as pooled into 4 periods
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Figure 1 Size structure of trees (DBH > 4.5 cm) in the 4 stands in 2000 as determined by
y = Ae, where y is number of trees .ha, A and a are constants, x is midpoint values
of DBH class (cm), R? is coefficient of determination.

Table1  Constant parameters (A and a) of the relationships between number of trees (y) and the
mid point values of DBH class (x) as determined by a negative exponential function:
y = Ae* in the 4 stands as averaged from 16-year period. R? is coefficient of determination
Stand Constant parameters R?
A o
1 311.6648 -0.0864 0.92867
2 336.6545 -0.0821 0.87326
3 1357.8180 -0.1383 0.98386
4 410.8330 -0.0855 0.93976

each consisting of 4 years are significantly
different among stands but not between the pe-
riods (ANOVA, p<0.05) being greatest in stand
3 but are not significantly different in other 3
stands (Table 2). Mean number of tree population
in all size class per stand as averaged over 16

years are not significantly different but mean
number of tree population per class are all
significantly different (ANOVA, p< 0.05),
showing the greater number of tree population
in the small size class than those in the larger
ones (Table 3). These values also correspond
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well to the fitted model as stated earlier. Overall ~ where y is the number of tree per class and x is
mean values over 16 years of tree populationand  the mid-point value of the DBH class interval.
size class relationships in SDDF is therefore  This tree population size structure is shown in
expressed as: y = 579.05e%1%57 (R2=0.9610),  Figure 2.

y= 579.05e0-1057x
R? = 0.961
1000
100 -
o 10
.
g 1 R
0.1 4 A Q
0.01 - . . :
0 20 40 60 80 100
DBH class (cm)

Figure 2 Size structure of trees (DBH> 4.5 cm) in the 4 stands averaged from 16-year period and
4 stands as determined by y = Ae™, where y is number of trees.ha?, x is midpoint
values of DBH class (cm), A and a are constants, R? is coefficient of determination.

Table 2 Mean number of tree population per class over the 4 periods of 16 years in the 4 stands

(trees.ha™). Total class in each year for each stand is 17 classes from 4.5-89.5 cm

in DBH!
Stand
Period Mean
1 2 3 4

1984-1988 33.191 37.000 45.662 40.588 39.110a
1988-1992 30.971 36.059 57.088 39.235 39.110a
1992-1996 29.922 38.804 59.510 38.294 41.632a
1996-2000 32.618 52.765 71.206 40.029 49.154a

Mean 31.675b 41.157b 58.366a 39.537b

! Mean values followed by the same letters are non-significantly different by Turkey’s test at
p<0.05 (Zar, 1999).
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Table 3 Mean number of tree population in each size class (trees.ha™) over a period of 16 years
during 1984-2000 in the 4 stands®

Stand Overall mean.
DBH class (cm)
1 2 3 4 class?
4.5-9.5 179.36 212.81 465.64 179.00 259.20
9.5-14.5 128.55 141.27 217.00 163.64 162.61
14.5-19.5 91.18 106.18 118.00 115.55 107.73
19.5-24.5 65.36 87.55 86.36 97.91 84.30
24.5-29.5 29.64 60.36 34.36 62.27 46.66
29.5-34.5 17.82 43.36 17.73 29.18 27.02
34.5-39.5 8.73 18.73 9.55 13.18 12.55
39.5-44.5 6.09 5.55 427 6.27 5.55
44.5-49.5 3.36 2.82 1.27 5.18 3.16
49.5-54.5 1.64 1.55 0.55 0.18 0.98
54.5-59.5 4.36 0.91 0.00 0.09 1.34
59.5-64.5 3.09 0.18 0.00 0.00 0.81
64.5-69.5 1.09 0.36 0.00 0.00 0.36
69.5-74.5 0.00 0.45 0.00 0.00 0.11
74.5-79.5 0.00 0.00 0.00 1.00 0.25
79.5-84.5 0.18 0.09 0.00 0.00 0.07
84.5-89.5 0.00 1.00 0.00 0.00 0.25
Overall mean.stand 31.791 40.187 56.160 39.615

! Overall mean population.stand™ is non-significantly different but overall mean population.
classis significantly different by ANOVA at p < 0.05 (Zar, 1999).

Variations in number of tree population
in all size classes as time elapsed for 16 years,
suggest that this time span is long enough to
affirm that within the same size class the number
of tree population are well distributed and being
consistently recruited into those size classes over
the whole period of 16 years time span. This is
probably a mechanism for maintaining the stable
population size structure or structural retention

of this forest community type. As the former
trees in the same size class died, the new indi-
viduals are subsequently replaced all the time
and this event suggests the dynamic equilibrium
of tree population within the same size class.
The overall mean number of tree population in
all 17-size classes in SDDF community type is
therefore estimated to be fluctuated within the
mean range of 32-58 trees.ha® over the period
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of 16 years (Table 3). Franklin and DeBell (1988)
reported the stable size class distribution of the
old-growth Pseudotsuga-Tsuga forest after
a 36-year investigation in the Wind River valley
of Southern Washington, USA that it was
approximated the inverse J-shaped curve
similarly to the curves in the present studying
SDDF stands. Stem-diameter distributions (size
structure) that resemble negative exponential
function have sometimes been taken as evidence
that long-lived pines formed stable populations
in the habitat (Despain, 1983; Parker and Peet,
1983; Parker, 1986). Nakashizuka (1991) found
the DBH distribution for trees of DBH > 20 cm
of coniferous and broad-leaved trees in
a Japanese temperate mixed forest to have
a little change over 50 years but both tree species
were quite different in their equilibrium DBH
distribution by which the broad-leaved trees
showed an L-shaped distribution from the
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lowest size class to the classes of 30-40 cm DBH.
Tree mortality and recruitment rates

Monitoring the change in all tree
individuals having DBH > 4.5 c¢m for the period
of 16 years in the 4 stands, it is obvious that there
are large variations in numbers of tree mortality
and tree recruitment in the 4 pooled periods as
shown in Figure 3. Total number of tree
mortality, tree recruitment and their net change
in number of tree population is shown in
Table 4. It is apparent that stand 3 exhibits the
greatest number of tree mortality and recruited
tree population, follow by stands 2 and 1 and
lowest in stand 4. These tree population
changes have resulted in all stands making the
significant gain in tree population over
the period of 16 years (Table 4) being
approximately 61, 60, 8 and 0.7 % of the initial
tree population in stands 3, 2, 1 and 4
respectively.

Table 4  Changes in tree population (DBH > 4.5 cm) over the 16-year period (1984-2000) in the
4 stands. Percentages of the initial number of trees are in parentheses

Stand
Stand parameters
1 2 3 4

No. of trees.ha! in 1984 555 663 823 707
No. of tree mortality.ha* in 1984-2000 299 367 536 279

(53.874)  (55.354)  (65.128)  (39.463)
No. of tree recruitment.ha? in 1984-2000 345 763 1034 284

(62.162)  (115.083) (125.638) (40.170)
No. of trees.ha* in 2000 601 1059 1321 712
Net change (trees.ha?) in 16 years +46 +396 +498 +5

(+8.288)  (+59.729) (+60.510) (+0.707)
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Figure 3 Periodic change in tree mortality (A) and recruitment (B) for every 4 year intervals in
the 4 stands of Sakaerat deciduous dipterocarp forest (SDDF).

Mean number of tree mortality and
recruitment over the 4 pooled periods of each
4-year interval in the 4 stands also exhibit the
significant difference (ANOVA, p<0.05) in both
among stands and between periods showing the
greatest mean number of tree mortality in stand
3 but lower in stands 1, 2 and 4 and being largest
mortality in the first 4-year period and decline
in another 3 periods (Table 5). On the other hand,
tree recruitment is found greatest in the first and
the last 4-year periods and slightly low in the
second and third 4-year periods. Stand 3 shows
the greatest tree recruitment as similarly to stand
2 over the period of 16 years but lowest in stand
1 and stand 4 (Table5). Overall tree population
mortality and recruitment over the period of 16
years are summarized in Table 6 together with
their calculated rates and approximated stand
half lives. This table depicts that total tree
population died, recruited and their mortality
and recruitment rates are totally different among
stands over the period of 16 years, being greatest
clearly in stand 3, lowest in stand 4 and
intermediate in stands 1 and 2. Compared to the
seasonal dry evergreen forest (SERF) in the same
locality in Sakaerat where the stand dominated
by Hopea ferrea showed these mortality
and recruitment rates at 1.5 and 0.93 %.y*
respectively and the stand dominated by Shorea

henryana had 2.4 and 3.2 %.y* in both rates
respectively (Bunyavejchewin, 1999). It is
consequently and clearly noted that trees in
SDDF have remarkably greater mortality and
recruitment rates, representing one of the most
dynamic forest community type in the region
and probably among the whole tropical dry
forest types. In some tropical wet forest types
such as the Gama gallery forest in Fazenda
Agua Lima, Brazil, total tree mortality rate was
3.5 %.y* and recruitment rate was 2.7 %.y™*
(Felfili, 1995) which included all trees having
DBH over 10 cm. In a tropical wet forest in La
Selva, Costa Rica, the mortality rate of trees
having the same size limit was 2.03 %.y* and
having almost the same rate of recruitment
(Lieberman and Lieberman, 1987). Tropical rain
forests in Kade, Ghana, Barro Colorado Island
in Panama, Bukit Lagong Mountain in Malaysia
and at Sepilok, Malaysia all were reported to
have the mortality rates of 1.77, 1.83 (new
regenerated forest), 1.06 (old-growth forest),
1.31 and 1.02 %.y™* respectively (Nicholson,
1965; Wyatt-Smith, 1966; Putz and Milton,
1982; Swaine and Hall, 1986) indicating that all
these forests obviously have the lower mortality
rates than the present evaluated mean mortality
rate of trees in the SDDF.
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Table5 Variations in tree population mortality and recruitment (DBH > 4.5 cm) among the
4 stands and between the 4 periods during 1984-2000*

(A) Among stands (mean values of 4 periods)

Stand Motality (trees.ha?) Recruitment (trees.ha?)
1 74.75bc 86.25bc
2 91.75ab 190.75ab
3 134.00a 258.50a
4 69.75bc 71.00bc

(B) Between periods (mean values of 4 stands)

Period Motality (trees.ha?) Recruitment (trees.ha?)
1984-1988 138.00a 142.00a
1988-1992 99.50ab 102.25a
1992-1996 72.25bc 118.75a
1996-2000 60.50bc 243.50a

! Figures with the same letters along the columns are non-significantly different as determined

by Turkey’s test at p < 0.05 (Zar, 1999).

Stand half-life in the 4 stands of SDDF
are estimated as 14, 12, 11 and 22 years for stands
1-4 respectively and averaged as 14.705 (£ 5.17
SD) years (Table 6). It is recognized that the
stand half-life in this forest type is slightly short,
except for stand 4 as compared to some wet
tropical forest types such as the Gama gallery
forest, Brazil that had 20 years of the stand
half-life (Felfili, 1995) while a tropical rain
forest in Barro Colorado Island, Panama, was
23 years (Hubbell and Foster, 1990) and those
forest at La Selva, Costa Rica that had as long
half-life as 34 years (Lieberman and Lieberman,
1987). However, considering the deciduous
forest community type in Sakaerat as a whole,

it is obvious that the mortality rate of this forest
(averaged as 4.824 %. y) is lower than the
recruitment rate (averaged as 6.506 %. y?)
that is not exactly in an equilibrium state as
recruitment surpasses over mortality. It is
forecasted that in the long-term perspective
both rates might approach nearly to the
equilibrium state in terms of rapidity in the
population disappearance and replacement.
This statement is supported by the substantial
evidence found in a wet tropical forest in
Malaysia where it was reported that in the first
10 years period, the mortality rate was greater
over the recruitment rate (Manokaran and
Kuchummen, 1987). There are also some
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evidences indicating the unbalance between
these two rates during the short-term period such
as those reported in Chocha Cashu forest, Peru
(Gentry and Terborgh, 1990), La Selva, Costa
Rica (Lieberman et al., 1985), Amazon forest,
Brazil (Pieres and Prance, 1977) and a forest in
Ghana (Swaine et al., 1987). All these studied
records suggested that tree mortality are always
occurred in advance for a long time prior to the
recruitment to start after the canopy gap has been
adequately opened and the equilibrium state will
take place by a different time span in different
forest type. The more rapid recruitment rate of
tree population over mortality rate in SDDF
suggest that abundant existing small trees on the
site have sufficient and favorable growing
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conditions for encouraging them to replace the
mortality and to occupy the plentiful available
growing space such as in all DDF type found
elsewhere in this region. On the other hand, large
sized trees in this SDDF are considered to be
strongly persistent to the harsh environment of
the dry forest, and to withstand and grow freely
in the relatively opened and large canopy gaps
in this forest type. Finally, management of stands
during the past 16 years period and over prior to
the start of this study through the strategies of
Biosphere Reserves Management actions also
have provided the favorable conditions for trees
to have the positive response to regulate their
population maintenance in SDDF.

Table 6 Total tree population mortality, recruitment (DBH > 4.5 c¢m), and their calculated rates
and stand half-life in the 4 stands during 1984-2000

Total mortality Mortality rate

Total recruit-

Recruitment Stand half- life

Stand s ) (%, y) men; a(_tl)rees. : (zt;l) )
1 299 4.836 345 5.334 14.333
2 367 5.040 763 7.967 11.862
3 536 6.584 1034 9.542 10.528
4 279 3.137 284 3.181 22.096

Mean 370.25 4.824 606.50 6.506 14.705

+SD 116.743 1.4423 355.733 2.815 5.174
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CONCLUSION

Deciduous dipterocarp forest in
Sakaerat Biosphere Reserves (SDDF)
demonstrates the slightly size structural changes
by showing the relatively stable annual and mean
values of size structure and well fitted to the
negative exponential function model in the 4
stands and in the whole forest over the period of
16 years. Tree population in the 4 stands
representing different dominant tree species is
in the state of continuing population flux by
maintaining the continuous changes in tree
mortality and recruitment throughout the period
of 16 years. On the community level, mortality
of trees in all 4 stands is surpassed by tree
recruitment resulting in tree population gain in
all investigated stands. Mean annual tree
mortality and recruitment fluctuate over the
period of 16 years, varying between 70-134 trees.
ha' of mortality and 71-259 trees.ha? of
recruitment as averaged from the 4 pooled
periods of each 4-year interval. Over the whole
period, there are significant differences of mean
tree mortality and recruitment among stands,
being greatest in stand 3, lowest in stand 4 and
intermediate in other two stands. Estimated
mortality and recruitment rates for the SDDF
are found in the range of 3.14-6.58 %.y'and
3.18-9.54 %.y* respectively, being most rapid
rates in stand 3, slowest in stand 4 and
intermediate in other two stands. Estimated mean
stand half-life is 14.7 years although each stand
has different stand half-life, being shortest in
stand 3 and longest in stand 4, but slightly
shorter than in some investigated moist tropical
forests in other regions.
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Carbon Sequestration of Mangrove Forests at Ranong

Biosphere Reserve
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ABSTRACT

The study was conducted to determine biomass and carbon sequestration of mangrove
forests at Ranong Biosphere Reserve. Six 10x500 m? plots were constructed and the structure of
mangrove forests investigated. In an area close to sample plots, 121 trees of 11 species were
harvested in order to develop the allometric equation to estimate the biomass. Samples of stems,
branches, leaves and stilt roots of mangrove species were collected for the analysis of carbon
content using dry combustion method. The results showed that mangroves comprised of 17 species
with the density of tree, sapling and seedling of 1,905, 1,105 and 22,762 stem/ha, respectively.
Average diameter and height of the trees were 10.13 cm. and 12.05 m., respectively.
The Shanon-Wiener index of diversity was 0.7105.The average biomass was 119.76 tons/ha,
equivalent to 57.85 tons carbon/ha. Carbon content was different among species with the average
of 47.72% dry weight. The estimation of total amount of carbon stored in the Ranong Biosphere
Reserve was 398,971 tons carbon, equivalent to 1.46 million tons carbon dioxide.

Keywords : carbon sequestration, biomass, Ranong Biosphere Reserve
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Table 1 The stand density of mangrove forests at Ranong Biosphere Reserve

Species Density (stem/ha)
Tree Sapling Seedling

Avicennia alba 1 1 6
Aegiceras corniculatum 0 7 9
Avicennia officinalis 16 4 4

A. marina 0 0 0
Bruguiera cylindrica 231 406 822

B. gymnorrhiza 17 4 2

B. parviflora 608 428 21,660

B. sexangula 2 0 0
Ceriops decandra 11 14 17

C. tagal 118 136 89
Heritiera littoralis 0 1 0
Rhizophora apiculata 568 59 91

R. mucronata 310 33 51
Sonneratia alba 3 0 0
Thespecia populnea 0 0 2
Xylocarpus granatum 11 9 4

X. moluccensis 9 3 5
Total 1,905 1,105 22,762

Table 2 Diameter and height of mangrove species at Ranong Biosphere Reserve

Species Diameter (cm) Height (m)
Avicennia alba 41.84 £2.47 1150+ 2.12
Avicennia officinalis 13.86 £ 7.39 10.48 + 3.38
Bruguiera cylindrica 8.21 £3.55 10.49 £ 2.77
B. gymnorrhiza 11.27 +£5.95 11.07 £ 2.32
B. parviflora 8.79 £3.27 12.45+2.73
B. sexangula 7.87 +5.60 11.60 £ 3.78
Ceriops decandra 7.80+2.15 8.16 + 2.62
C. tagal 7.60 £2.82 10.14 £1.95
Rhizophora apiculata 12.15 £ 5.60 13.12 £3.57
R. mucronata 10.78 + 4.50 11.68 £ 3.14
Sonneratia alba 35.66 + 26.89 8.83 + 3.69
Xylocarpus granatum 12.07 £ 18.86 9.09+324
X. moluccensis 15.91 + 18.86 10.07 £ 3.47
Average 10.13 £5,11 12.05 + 3.23
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Table 3  Allometric equations of mangrove species at Ranong Biosphere Reserve
Species Equation R?
1. Avicennia alba
1.1 stem biomass Log Ws = 0.5063 + 0.0442 Log D*H 0.9663
1.2 branch biomass Log Wb = 0.2619 + 0.0315 Log D’H 0.8763
1.3 leaf biomass Log WI = 0.0940 + 0.0310 Log D*H 0.8624
2. Avicennia officinalis
2.1 stem biomass Log Ws = 0.3389 + 0.0570 Log D?H 0.9737
2.2 branch biomass Log Wb = 0.0775 + 0.0403 Log D’H 0.8804
2.3 leaf biomass Log WI = 0.1119 + 0.0392 Log D*H 0.8700
3. Bruguiera cylindrica
3.1 stem biomass Log Ws = 0.4754 + 0.0413 Log D*H 0.9026
3.2 branch biomass Log Wb = -0.4325+ 0.0382 Log D’H 0.8841
3.3 leaf biomass Log WI = -0.1984 +0.0349 Log D?H 0.9574
4. Bruguiera parviflora
4.1 stem biomass Log Ws = 0.3470 + 0.458 Log D?H 0.9217
4.2 branch biomass Log Wb = -0.6811 + 0.0659 Log D?*H 0.8431
4.3 leaf biomass Log WI = -0.2965 + 0.0393 Log D?H 0.8787
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Species Equation R?
5. Bruguiera gymnorrhiza
5.1 stem biomass Log Ws = 0.4703 + 0.0437 Log D°H 0.9221
5.2 branch biomass Log Wb = -0.0443 + 0.0551 Log D*H 0.9263
5.3 leaf biomass Log WI = 0.1266 + 0.0283 Log D*H 0.7851
6. Ceriops tagal
6.1 stem biomass Log Ws = 0.2432 + 0.0587 Log DH 0.9076
6.2 branch biomass Log Wb = -0.4632 +0.0625 Log D’H 0.8185
6.3 leaf biomass Log WI = -0.4187 +0.0529 Log D?H 0.7758
7. Rhizophora apiculata
7.1 stem biomass Log Ws = 0.8074+0.0289 Log D*H 0.9681
7.2 branch biomass Log Wb = -0.2344 +0.0424 Log D’*H 0.9175
7.3 leaf biomass Log WI = -0.0682 +0.0277 Log D*H 0.8521
7.4 stilt root biomass Log Wpr = -0.7566 + 0.0311 Log D’H 0.8771
8. Rhizophora mucronata
8.1 stem biomass Log Ws = 0.6171 + 0.0357 Log D’H 0.9367
8.2 branch biomass Log Wb = -0.3606 + 0.0467 Log D’H 0.7972
8.3 leaf biomass Log WI = -0.3778 + 0.0360 Log D?*H 0.8420
8.4 stilt root biomass Log Wpr= -0.6908 + 0.0496 Log D?H 0.8815
9. Sonneratia alba
9.1 stem biomass Log Ws = 0.2520 + 0.0507 Log D°H 0.9816
9.2 branch biomass Log Wb = -0.3567 + 0.0449 Log D’H 0.8453
9.3 leaf biomass Log WI = -0.4976 + 0.0418 Log D’H 0.8232
10. Xylocarpus granatum
10.1 stem biomass Log Ws = 0.2374 + 0.0589 Log D’*H 0.9698
10.2 branch biomass Log Wb = -0.5046 + 0.0637 Log D?*H 0.9558
10.3 leaf biomass Log WI = -0.5179 + 0.0558 Log D’*H 0.9450
11. Xylocarpus moluccensis
11.1 stem biomass Log Ws = 0.2572 + 0.0566 Log D°H 0.9898
11.2 branch biomass Log Wb = -0.7659 + 0.0562 Log D*H 0.9192
11.3 leaf biomass Log WI = -0.7823 + 0.0511 Log D*H 0.8675




nn9a13n3aANIsUN L T 4 atfuh 7

=S \
msiszainasnaiimwvesthyiean
a A a ~
VINUNUNTNIUTINUNATZUDI
{ 9
NNauNsUszaaulIaFInIniasi

Y
=

VUMW Table 3 vwamuwIamlsviaula
1 1 9 9 1 Y
Fanmmauana o vesaulss Tasmsunuandy

' 4 o w Y 9 9/
mug{uaﬂmmﬂmmﬁmmemqwm\muUbJ

1 Y a d' o =
wouiut I hnsauluusnaisinsan
° = [ < v A o 9/::'
fau 11 vila eclsiaudediiusg i
90 2 wilano 15911 wazianiaguasnu
G]NU]JJU],@‘1/]1ﬂ1§'?f‘iNﬁ’3Jﬂﬁﬂ‘i‘”iﬂmll’m“]f’mWW
mummmﬂwuﬂnm 2 %uﬂuwnni”maaﬂ
ﬂf]‘L!"llN‘Ll’E)EJLLa"’uliJaﬁJTim/‘HllﬂJGl’J’E)EJNﬂiU‘V]ﬂ
%ummmaumuﬁuﬂﬂmﬂ@ Futuluns

nsAUnnATSUauTesNT AL, .
2170 Hna

o =~ = 9
Auaviulaanddlsaunsdszanauia
= 9 =
Fanmuedlyl TUsaualssinauaidInnes
TiMls 9917 tazaumslszunauasinnued
Y o o
Ifaniiguaenuassznaniaiininues
Y o o 4 Y
lifanargquasnuiilesanmiuldana
RN
USuauradininvesthaeanly
A A a VA (A
NuiidnuimamaTzues nuNNUSTaLIa
Frmmae 119.76 @ummammi T@ﬂuﬂmﬂu
Wty iy wassndidumae
81.99, 24.68 ,

ANAIAY  (Table 4)

10.30 g 2.78 mu@maﬂum

Table 4  Biomass of mangrove species at Ranong Biosphere Reserve
Species Biomass (kg/ha)
Stem Branch Leaf Stilt Root Total

Avicennia alba 60.18 19.09 12.41 0.00 91.68
A. officinalis 2,050.94 284.36 168.68 0.00 2,503.98
Bruguiera cylindrica 5,590.03 578.41 823.74 0.00 6,992.17
B. gymnorrhiza 674.31 462.65 12.86 0.00 1,249.83
B. parviflora 23,362.41 9,842.91 3,375.67 0.00  36,580.99
B. sexangula 66.70 33.58 9.16 0.00 109.45
Ceriops decandra 176.10 40.73 30.04 0.00 246.87
C. tagal 2,904.28 690.26 475.72 0.00 4,070.26
Rhizophora apiculata 31,304.23 9,281.22 3,772.46 1,028.31  45,386.21
R. mucronata 12,487.02 2,998.44 1,291.21 1,758.73 18,535.40
Sonneratia alba 666.54 83.04 42.08 0.00 791.66
Xylocarpus granatum 726.47 190.78 100.89 0.00 1,018.15
X. moluccensis 1,918.77 173.95 95.31 0.00 2,188.03
Total 81,987.98  24,679.42  10,310.23 2,787.04  119,764.68
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Table 5 Carbon content (percent dry weight) of mangrove species in Ranong Biosphere Reserve
Species Stem Branch Leaf Stilt Root Average
Avicennia alba 45.93 48.48 46.41 - 46.94
A. officinalis 46.87 47.79 46.84 - 47.17
Bruguiera cylindrica 48.75 49.50 46.48 - 48.24
B. parviflora 49.40 48.96 50.81 - 49.72
B. sexangula 48.53 48.25 44.87 - 47.49
B. gymnorrhiza 47.77 48.06 47.81 - 47.88
Ceriops decandra 48.57 48.26 49.17 - 48.67
C. tagal 49.49 49.62 48.95 - 49.35
Rhizophora apiculata 47.80 46.99 48.35 45.98 47.28
R. mucronata 47.85 48.32 47.72 47.07 47.74
Sonneratia alba 48.31 48.31 46.02 - 47.55
Xylocarpus granatum 48.13 46.98 46.93 - 47.35
X. moluccensis 46.99 45.38 43.38 - 47.25
Average 48.03 48.07 47.21 46.53 47.72
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Table 6 Carbon sequestration of mangrove species at Ranong Biosphere Reserve
Species Carbon sequestration (kg C/ha)
Stem Branch Leaf Stilt Root Total

Avicennia alba 27.64 9.26 5.76 0.00 42.65
A. officinalis 961.28 135.89 79.01 0.00 1,176.18
Bruguiera cylindrica 2,725.14 286.31 382.88 0.00 3,394.33
B. gymnorrhiza 322.12 222.35 53.96 0.00 598.43
B. parviflora 11,541.03 4.819.09 1,715.18 0.00 18,075.30
B. sexangula 32.95 16.44 4.66 0.00 54.05
Ceriops decandra 85.53 19.66 14.77 0.00 119.96
C. tagal 1,437.33 342,51 232.87 0.00 2,012.71
Rhizophora apiculata 14,963.42 4,361.24 1,823.98 472.81  21,621.45
R. mucronata 5,975.04 1,448.85 616.16 827.83 8,867.88
Sonneratia alba 322.00 40.12 19.37 0.00 381.49
Xylocarpus granatum 349.65 89.63 47.35 0.00 486.63
X. moluccensis 901.63 78.94 41.35 0.00 1,021.92
Total 39,644.76 11,870.29 5,037.30 1,300.64  57,852.99
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The Five Competitive Forces of Wood Cement Particleboard

Industry in Thailand

Wiy ouslya' Phonphimon Amornchote!

dud guaoa’ Santi Suksard!'

nganan Ngauia’ Songklod Jarusombuti?

1AL ITNTTU AUNIUR’ Woraphun Himmapan?®
ABSTRACT

Five competitive forces of wood cement particleboard (WCP) industry in Thailand were
analyzed. Questionnaires were used as tools to collect data. Statistical methods used in the analysis
were frequency, percent, mean, minimum and maximum.

Results showed that the determinants of rivalry causing low intensity of rivalry among
existing firms within WCP industry were 1) small number of competitors 2) good rate of WCP
industry growth 3) no diversity of rivals, WCP competitors were based from wood based panels
industry and 4) WCP market structure was monopoly. However, determinants of high intensity
rivalry among existing WCP competitors were 1) emphasis of product identification by brand name
2) high fixed costs and 3) high exit barriers. It was difficult for new potential competitors to enter
this industry. On the one hand, one barrier to entry that made low force for new entrants into the
WCP industry was low switching costs. On the other hand, there were obstacles that made high force
for new entrants into the WCP industry, namely 1) high capital investment 2) product differentiation
3) economies of scale disadvantage 4) access to distribution was made by new channel 5)
disadvantage from top secret technology of WCP production and 6) knowledge of government
policy and regulations. Threats of substitute products were wood wool cement board, wood cement
fiberboard, plywood, particleboard, fiberboard and sawnwood. Main raw materials for WCP were

"andnmsiansthld aagaumans vriinerdonyasmans 993ns ngUNNA 10900
2 MAIIURAAS A ANZIUANAAT UHIINONAINEATANEAT 39TNT ATINNA 10900
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used by more than 1 industry and cannot no substitute by other raw materials made bargaining
power for suppliers. The price of logs was determined by WCP producers while Portland cement
was determined by suppliers. Principal buyers were groups of architect, designers and building
constructors. Buyers had high bargaining power because 1) during the recession, the producers
offered discount rate, credit, and return of products 2) low level in product differentiation in buyer’s
mind 3) WCP was end product of composite board that buyers could change to use other products
of the same size and 4) buyers could check price of each WCP producer easily.

Keywords: five competitive forces, wood cement particleboard, Thailand
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Land Use and Forest Land Use Change in Namtok Samlan National

Park, Saraburi Province

0ATIN ANTFITN' Apichart Pattaratuma'

ABSTRACT

Obijectives of the study were to determine current characteristics of land use pattern and
watershed area as well as the forest land use change in Namtok Samlan National Park, Saraburi
Province. In addition the assessment of the local plants species and important Value Index (1VI)
were also carried out.

Characteristics of land use pattern in the studied area was divided into various zone in order
to administer the national park including service zone, recreation zone, Prohibited zone,
rehabilitated zone and wilderness zone. Moreover, based on the examining of the current land use
information of this national park indicated that the forest area in the west including Ban Kok Lor
and Ban Tae, Tambon Nak , Amphoe Nong Kae were depleted and transformed to be cemetery, and
Ban Sok Kamong , Tambon Huai Sai , Amphoe Nong Kae , such pieces of land were utilized for
homestead and farm land.

Land use change in the national park could be classified into 11 land use types namely (1)
forest area with an areas of 69.993 square kilometers or 43,745.625 rais (2) degraded forest with an
areas of 7.557 square kilometers or 4,723.125 rais (3) community area with an areas of 19.379
square kilometers or 12,111.875 rais (4)farm land with an areas of 19.255 square kilometers or
12,034.375 rais (5) paddy field with an areas of 5.300 square kilometers or 3,319.375 rais (6) land
beside channel with an areas of 6.984 square kilometers or 4,365.000 rais(7) bared land with an
areas of 2.299 square kilometers or 1,436.875 rais(8) other agricultural land with an areas of 63.755

square kilometers or 39,846.875 rais (9) commercial area with an areas of 2.989 square kilometers

a @ 1 J a [ J [
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or 1,868.125 rais (10) cemetery area with an areas of 1.331 square kilometers or 831.875 rais and
(11) industrial zone with an areas of 0.042 square kilometers or 26.250 rais. The rare and eco-
nomical value tree species found in the studied area were Tectona grandis Linn.f, Dalbergia
cochinchinnensis Pierre., Pterocarpus macrocarpus Kurz., Xylia kerrii Nielsen., Afzelia xylocarpa

Roxb. and they have plenty of seedling and sapling.
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Figure 1 = Watershed Classification at Sam-lan

National Park, Saraburi Province
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Figure 2 Land Use Map of Sam-lan National Park Saraburi Province 1983.
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Figure3 Land Use Map and Land Use Change of Sam-lan National Park, Saraburi Province 1995.

= = d'

mﬂmanismmﬂuﬂmﬂaﬂuuﬂmms

1611‘1]5‘"186]514‘VlﬂuUiL’Jﬂ!WHTIGVIEJWHLmQ%W]

danauvdy gl .7, 2526 mmuw 27

WOAINIBU W.A. 2526 Lazd) W.a. 2538 diodui

a Y J =

4 woaameu w.a. 2538 a3ldan Tusznanedl

Y v

WAL, 2526 - 2538 VINUAUNYNOUUHITIA

mmﬁmwau umsﬂ@ﬁﬁnammwmm‘ﬂu
d

L‘L!ﬂ‘VI’]Ji WA 1.55 MINnlawas ﬁi@ﬂﬂlﬂu

v
A

uf Uszan 968.75'1
o a Vv Y
3. msaisavna lisaznssalim
da aq X 4 .
mn‘nmmammﬂwsn%‘luwummmgme
¥10 umnammu JanIaaszys Usngwans
Sv dere i
M5 1Nalasdlegnavuia 10 x
9 @ I
20 A1519UAT 1A 1 x 1 A15190AT Founuilu

(% 1 d' =
wilasdegnuienamsan luewinaluszes
a A Y Y A = A
18190 5 1150 10 V19NN 1NBANYINTTUND
1Y 4 a l 1
WUTAWTITUBIA (regeneration) 1AL NTLAALET
VBN (competition) ATLUUIVATOIADTEHIN
Glmmlmﬂ"l (transition zone) Tﬂamsmmﬂm
N5 mamwumwmmmwmumﬂﬁmwau
JEEIE f 1 1dualasdrodeiasdudauny
WY o ANY o o A L Ag
anmihld Weiifvesnaiieanniuidlum
9 v v

qafu waziuiduniuyuiitianinmsgn
Marged1aguusalunauy 19l w.a. 2524

dﬂl ¥ o w a d 9 " v d
wonnnil adedrAgnaanuysdinllaida)
yngnianegnld ﬂm"lu m@muﬂﬂ"lw mﬂﬂu
mnm@mmmmwmmmﬁmwau Fefudt
drulvajvesgneruur sxaiing1lifn1a

9 4 Y ' dy 4

na a1 lasmnzluguasra unaiiazumna



o

nn9a13n3aANIsUN L T 4 atfuh 7

& A \ 0o q ¥ Y Yy Y1
uazihudelweded ildgnld narldaeldae
< Y Y Y o N qaj 12
winulandwdiimsyngniarethauail
= Y] @ I~ A
W.A. 2524 audailagiiv dudluszeznaunoy
9 1 o ] a a )
30 U Idquaesdaliansonsayavialdaly
a =) ald'd v J 9 4%’ I:Jl
535011@ Al ldnTm1Tad limuniuegis
dy ~ 9 A AAow o Y 1
Wi Iesygnantianazdiduasdhinasoay
o < o ¥y g a
gnuluelinand i vazentuilulng
Y
1NMIAUAITIINMIMaNuauIaensNalas
ADEIINLN
| a 9 1
1. amwihauuas vagiuganssu
A Al Vo A
VOINUNUIUUY Ecotone MiFalay 11109910
9 ]
ANNAYMN FINIW AL TIFINGIVDINUN
I a
Wuuu
.
2. am‘wwuﬂﬂm 90 Maeaeudiy

Fd v PP v
A A A A

WUNNBATTOUUDNYDINUNYNIULY A
Y a o a Y~ ~
Audadvovunvalesuldninisasudy
[ 1 Y
UHANlSINURATINATTY , dIUAUIilD 1Az
v = A £ A “ﬂ
aulatinslasuaniiuninyasnssuudlu
qau G]N‘l@wmmﬁmumumﬁlwmiammm
RETONY- XAV MY ST SOTAR
3. M3 lFNnoIea ey Mwae
NM9MA Y WA, 2526 L1aLd) WA, 2537 WS
9 a’dy ~ [ a (=1
19 seTowuNungnerunv esialuiinig
= A 9 A A A
wasunlas TagmmzusnaUNAMie 15
ndsunlasusnusouueNgNeUILHIINA Ap
a Al A a
U wer 2526 HuRgaIn 1.23 a131nlawag
1 A I~ a
%39 768.75 19 uaznudly 1.34 a13190 lamas

%39 837.50 15 T3l w.er. 2537 Taewuau 0.11

= A R 9 a 9
G]'l‘iNﬂIﬁLiJ@]i 130 68.75 Vli mumqmu%ﬁ%

dy d‘ a = Al =) =)
wuanlutigau ualuil wa 2537 Tgai 1.44
a A LY QS: dy AAa
M lamas 3o 900 15 daiu Aunniing
{ QBI’ 2 I
nasunlasianua 1dun vSnauIvagNeIY
] a 2’ v a d dy A
urammhanauran aaluiunlasdsum

nslddsslamnaunaznindasuulag. .
AAGH ANTEITN

1.55 13190 1aAT 1150 968.75 19
A Y4 a 9 9
4. MIAURUEMNETTUAVEINATIT]
Iy Y A 9 a =y
uazgnld Tfosilpesninamunmeduilnging
' o o B PRI {
limunzaudmsuaamughal nanldnnan
o & A & A& VA o gy
AszeMINuImT Izt g liog19d il
nd il gl GHEJllﬂ mmuanu”lwwmﬂuslu
wmmmwmmmﬁmwau fhgiugapiug
war laun insenulss azade sunsviou Jung
[ 4 a 1 [
1A JUNTUN ANA uazUNNYUFeIATY dIU
Ao Y o 1 a g’
ayulwsngsldnumllugnenumisnaian
v A A '
auviau ae Minareles mlentaivive 11u
VN AU DAYAINEL T21A1 VLYW VU
uzgu Auun uzawilow tagdu
1 o [ T a Y
5. thilgnihgedensegluanmmauila
aﬂm‘vxlunm L‘L!ﬂﬂ%1ﬂ1ﬂnﬂu’3&lﬁ1ﬂ@]i”!’m1ﬂ&l
501 wummmmmwmﬁmmm ua‘“"lwﬂaﬂ
thyailulfgmadda nszdudng dn Iﬂﬂﬂlu@ﬂ
vinawuuagneuuiana  daulifiinima
IATEENY 15U Uszg na wegs dn ueA1lual
a R \ A A& 4.
Ugnuinm Mhmsgnerumiena daununth
a o 9
MUBIINNAYNYNINIeThe Tnemmiziing
% LY 9/4'4 d’ o 9 [] [
anaoudaldnivinanaruneiiiuegeids
o & ™ A gy 2 Wy
uaztansy Wudu uadsnavas lvia@nla
o a Y 9
6. MNMIA1TTHANTaznTTald]

[ Y v

aA 1 a =) = 1
MOINNUAUAMIAATHN IUNUNYNEIULN
Y v
IR WAnaINHaY T9niaaszys wua u
v A Sld'd 1 a Ady td'
PJagtuiildndamusasygnaluiuigneiu
[ a g’ Q'I Y 1 Y o 1
UAI3A e nauvau laun 1adn nzge1izq
! 4 o . o & A
HAY ULATIN c]fﬁﬂﬁﬂqwuagiﬂﬂwahlﬂ“luwum
09-" 9 Y 9 Y a [ 1
sananugnlinaznarldueddwiadendan
19
FIBYAY
[ 9 a a
ATANEIANHUZN A 1UTIAINGT
[ a ﬁld'd 1 ~ Y [ [
wun yialdndanuaumniiga laun 529



o

113819n139an13LN LY T 4 etiui 7

a I~ S 3 4 a 9 { 1 9
aailu 3.27 nlesiFud wialdnianuauilos
~ 9 1 a v Aa I ] J a
Nga laun ganaddd Aedlu 0.01 wlesidud vila
Y~ A ~ Y 1 1 Aa I~
Tgntianuduniga laun 1szq Aatlu 38.77
2 A yIAa Ay A Y
wosidud yialinlianuddosiga laun weg
[ 9 o
aua azunuad Usnizan ¥ Auaa Ny
~ I~ 1 = o ° Y [
auidla azauih Auwan dre0u uzaardu s
Y
o Y 9 9 Y
AZAN31 DDUFI ALIANF I ULV ATAT O AT
1 9 1
ADLAY UTWON ULAWA VLD 1FA1 NZUDL

] dy a I~ < 4 a Y
NITNN VYN ﬂmﬂu 2.04 L‘]JEJSLGB‘L!G] %uﬂhliJ

A ] A Y 1T a  Jg
Aanunudumniga ldun Uszq aadlu
E a Y ysa
0.00612 duasutlas uazyialinianunin

! 9 { Y ' Y o
uuuilosiiga laun wegs auar v Awda
= S o [ P 9
wznaa aula d1a7u vzweu linit dosdn
9 ' a (o
AN NIZIH ADLAY VDN V03 gAallaa
LA HazNIENY
1 v o J
ANUAUTUNNT (Relative Dominant,
' a 9 A~ 2.4 ~
RDo) Wy Nwia ldftianuauduinsuinige
Y 1 Aa I~ s I 4 a 9
18un Usezq Aailu 13.83 nlesidua wialdni
vy o dY A Y a (v
AnuauduAns doonga laun gaalad

a 3 J 3 J o @ Ao o o
ﬂﬂlﬂu 0.042 L‘]JEJ’;'LG]SuG] AHITIUANUDTUNND

. 1 a Sld'd d'
(Relative Frequency, RF) WU1¥U AldNuAMLD
[ @ 4 ~ 9 1 1A
AUNNT WINNGA I&un 1]53@ Aol 7.45
s3I J A YA A Aov o JY ~
1losigua Glsuﬂ”luwmmmaauwmu@w’qﬂ
Y
Y 1 [
1&un W aUA ASUNUAI L%EI’J‘VIN“ 1onszan
Y o = =1 [l
w31 fdaa vzraa awda Aun azauth
o s v . S v
219U WSUBDY WLAIAU NITNU AZAT DYV
9 9
ALIAIY N USVIN ALATO DTS ADLAUY WENDN
1 a (% 1 Y 1 ] 1
SUARN gmaﬂm A uzad lnd adaua
] [y 1y 4 1
RUMHUTNNNT (Relative Density, RD) WU
A Y yas T 4 ~ Y
e NNANUR UL AUNANTUINNGA 1&un
" a J sdd J A 9
Uszg Aty 13.54 nlosidud wilaliniinnm
Vv o Y { Y ' 9
wumuuﬁuwmuaﬂﬁq@ 1&un NP AU UN
o I~ o 1
fuae uzvine awila d197u uzueu nIgNU

cala

Asldssleminaunaznindasuulag. .
ANTIR ANTETTH

Tunih azade ATz Aouau uzwON NNBY
gaaldd a1 dooa

AAUAINAIAY (Importance Value
Index, IVI) GT;QndJuﬁwﬁ%uﬁmﬁqmmﬁu%yn
ﬁnﬁ"}nwumWiim"lﬁ'“lummmaummﬁuﬁ
uuq Wsim”lnslwmm%ummmﬂmmmw
Lﬂi;!"lmﬂu Lmwummmﬂmmmnmmﬂuwu
frTug i]1ﬂﬂ1‘§ﬁﬂ‘]elﬂ/‘l’ﬂ’ﬂ wiia i Agsil
mmmmymﬂﬂqﬂ 18un 15z S 1A

a a I~ I S 9
marsugne amilu 34.83 wesigua daulil

]
A o

a [ d‘ 9 1 A =
wagnandwou 9 Taun wegs wzinde au
I~ 1 Al v A o v Ao
o uazuzarlug Tadrtianudiagnauin
Av 1A 0.70, 2.98, 0.70 1Az 3.65 11lo3IFUA
cmGﬂwmu31wuﬁlmmmuummwmmﬂmu
NN NI Lﬂu”lwm HagIIYINNANao AN
unldlse Toand 6 muu U uUAT IR mimmm
Tﬂimgi‘wasmsjiauammmmwmummm
nau mm‘iﬂan"lmLﬁimni}”lﬂﬂfﬁeﬂ@mm"h
aneun i’;nmﬂaﬂ"lwuﬂmna1m,ga°"luauq
flndas ﬁmwumwaﬁuﬂﬁmwm HAZAIY
wmﬂwmamwamwiuwquwmmmwm
Y A YA 1 o A o v Y A Y
Ao vila linimariinnudagtoosiaga laun

a ] a I~ R~ 4
gaalder Anilu 0.66 1los1HudA

agil
1. anvaemslvilszlaminaulunu

‘gL Sh.

QNENUNHINIMNANTINHAY VINIATIY
Y A o = [ (=
agl1dan swgsnimsAneidulngiins s

PPN 4 o
U5 Tominanie LIt 5098900 19

e

PPN 4 1 1
Uszleminauiomsdgnivyls 1dun 417 Tua
SV, o v a o 9 2] A
doadn $1alnafingen nsn 0 deu lifna v
nazfinyiin1a iaz umiﬂmzmwumamﬂu
wAR1e 9 iensuSisamsiuiigne



o

nn9a13n3aANIsUN L T 4 atfuh 7

1 a 9 a 1 {
A 1Uszneuaie lwausnms lwaneaied
Y
] Y
HaZTUNIMT AN el uan ey
[ { Y 9
wathulagn wenantl 9nmsasdeudoya
9 PPN dy ~ 1 a
M3 1952 ToruNAUNUNYDIGNIUIHIFA
Y '
Wanaunauluilagiiy danuan Umsyngn
g { Y a o Aa Y
NUNNEAUNAazIUan VsNUTINIANEIY
Y Y o o
HAZTNUHUDUA MUANUOIUIN BUNDHUDILA
& A A a =< A
Auiungey tazimsynnIatonIo AT
g { ] a a 9 9
Wi gnenuurana uinathulanun waginu
o Y o 4 1
TanTyns Muaniensie sunonuen ooy
[ o Y
DINELALIINIIAYATNITUDNAY TINDINMT
9 PPN o 3 ] Aaov o
ldlszToaunaulumsdadaniieninygneu
Y T
uard Tununilanuaouranaon1sgn
o a 9 a 9 di’ A
Yniniate lagmwizusnuaunalavesium
Y v [l
gnenunranad thandmwvau segluadune
TR W IAATLYS
. y y
2. msasumlasmslydseleviman
I lsiluiuNgneuur smmianauvau
danTaaszys aglldn mmJaﬂumemﬂ%
ﬂiWTaﬂmmuﬂw"hgﬂuwumﬂmmmwm ihan
AU Taidaaszys ansouualszian
9 PPN § A ]
mslFlselominauoondu (1) Aunldi
dy d‘ a A
Wendszuia 69.993 @1519N1AINAT ¥ 0
' A 4 A a & A
43,745.625 15 (2) NundonInsy Wiien
sz 7.557 nsanlamns ¥3e 4,723.125 13
A A a & 4
(3) WuMaguasy Uite N 119l 19.379 11919
=Y A 1 dy nd' o =} dy d'
Alamas 139 12,111.875 13 (4) Wuniinls liiien
15238 19.255 15190 Jauas ¥ie 12,111.875
' A A, a & 4
15 (5) WUNMWT Uritenilszana 5.311 A1519
A A ' A dAa v ~
Alawas y3e 3,319.375 13 (6) WuNIu¥ie I
A A a A
ienlszuin 6.984 a1519nlatuas 1ie
' A 4. VoA A A
4,365.000 15 (7) Wunnalar witenszum
a A 1 dy nd'
2.299 A1519N laLNAT 13D 1,436.875 15 (8) Nun

nslddsslamnaunaznindasuulag. .
AAGH ANTEITN

INBATON 9 Wiilenyszuia 63.755 a1319
Alamns 130 39,846.875 13 (9) NUNTINAVS
HiiloNszu1a 2.989 @1519nlaluAs Mo
1,868.125'15 (10) Wuigau Hiilof 1.331 a1319
a A 1 dy d‘
Alawas v3e 831.875 19 way (11) Wun
gae NIy NitloNszuia 0.042 A1919
Alawns w30 26.250 13

a £ % 4 aA
3. whHalmaznssalimennifigam
maassgholunuignenuuranfiana
q'; [ v ~ Y 9 o
wau dandaaszy3 Usznoudie 1idn g
1] 1] d! Q L} Q'/
Uszg uae wzalug Fedenanvoglaginalylu
L A o v R Y a o
W sananugnlinazndlivedliriads
1 19
NaIINBYAIY

)] = ' AN Y
MndoyamsAnyIA1g muilanan

A o Y A
whdesdu Uszneunumssiusndeyadu
Ay 9 3 Y 1 a 3 dil AR 1
AduaN wzmulaN uaRuTUNUNANE LK

dyd ‘f] | Aaa J Y
utanwiduisssuaangananyssiaig
@ 9 o d a a 1
wuﬁ“lu wazdaThuusie ssuviinaveath

Tituintaadududeunaziiesosves
msasuuasegiald snaninnislyd
Jaa { < 1
Usglerunaunisnngiulunmaienisena
4
o Y o @
Wy naasinsudeanmmsiatenineins
1 E4 9
FITUANLAWADAAIUNATUDHNTULT AL
1 d‘ [ ] 9
aotoanlagaaon luiezedluglunumsdn
Y H
yndninulunuRvegNeUHHIINa 130
Y J @ a
e ainaselerninnninens sIsuena
1 a dﬁl A A o 4
Tugduuuaig g msymnnuiesingl sy Tes
< { 4 [ a
taznuneINalseTorinINnIneInNs 53NN
A A ' : ] s A
Tuitun wunuwdildlseTominaulums
o 9 qg.;l A ' 1
wiuda wenanfwdunisigaiiyls ua
4 {a 4
1119991N VN AUTANNANTNY T AW
FIINHIAAT AMTVUTNUNLANNAIATUFA

= = @ Y o 9
LL@%NﬂﬂJWHﬂEJ’Jﬂ‘]Jﬂﬁ“]%aNW\W]aWEJ"UE)\Wi‘iﬂ



N13819n139AnNIsn L TR

A ' ~ ° A A9 '
Au vNaIInY I odgnsdugnluegaa
v ¥ ' < Y '
gaualanldsuduiungaiu Jyrimsyngn
o [ 9 [ 9 T v J
Aaeihlaodall daliuazardailugnoiu
1 a Ao 1 o Y sld'd
uind ddaudamaiildayulnsuazldng
o @ a 9 a []
ANUAIAYMIAATHYND aAlosaILYTIA 15U
Y Y A 1
HAmzareTas auldly wlenidaivue 11u
PN NN IV UDUAYDYIN YLIOUINA LA
Y
] 9 [ 1 a o
vudwldgasiugllnngnouuvsnaien

o FY 1 1 @ J @ J
amwau"lﬂum LU ITATHUAI IUNTHBOU IUNT

@ J a 1
UAY TUNT WA WY AT AT

v
VLaHOLUUY

1. 9nmsudaninaienieemd e
a a v & A a
1) W/, 2526 wazdl WA, 2538 WU WUNVT LI
u,mufuﬁaﬂmuuﬁwﬁﬁmwﬂﬁﬂﬁ1awﬂ1 g
ﬂﬂaaﬂiamimwumwamamu mumuﬁm
mﬂuua aamﬁmwumﬂmumammmum oK)
5 WL!’JENTL!‘VILﬂEI’JﬂIENiNﬂ’J‘iT‘HLL‘L!’JﬂNﬂifJ
mmmﬂumiﬂmﬂumiuﬂiﬂwuﬂﬂmmﬂu
wuwawmmmwmaﬂmﬂlmm iotleaiu
uiwwuﬂﬂﬂummwmmmwmgﬂuﬂiqﬂmma
Gluamﬂﬁ"lﬂm'lﬂ

2. Lummﬂwummmmmwmmm
mwé’udauimgmummuﬂ,uLﬂuwuwmmu
FUNAINMTNAWOINTULTINOUT W.A. 2524

1 o 1 @ 4 a
Jeaawai limsduaeWUEAINEITUIAV
A A A Y] =< A ° A
Aylunumiul)1den Fenasnegimsyanso
P ' A A Yy Y Aa XK

znuaienaglidu ldemusaliausa

I~ a a Y 9/
LﬂWZElUﬂTi\?fJﬂ"llfJ\’ililaﬂ ﬂ'l'il%iiUUWl‘iJIﬁﬂﬁﬂﬂJ
' = A o q ¥ -4
Llagl’lmﬁiy 33Mﬂﬂﬁ1u1§ﬂﬂ%$ﬂﬂﬁlﬂ@§L“Iiuﬁ

< E4
msseameiluly]dganniu
wd e RSP
3. aawihngnihanenlasuiluiun
Y [ Y
INHATTOVUBNUVBINUTIGNEUUHITIA AITAY

Asldssleminaunaznindasuulag. .
ANTIR ANTETTH

1 A o EAl A 42’ 1 Y [
WienNnE LAY tazswnulsznwuIa
Y ]
WieIAasZUATIILU AN U LA
Y a o Y
Indqurn aaeasumsigniadiiingiuns
[ J o a [ I~
PUTNUNTNOINITFIINNARI U U TIIN
4. MAUAUIVOVIVAYNETULIHIINA
9 1 A g ] dy A v
Thudueu meiilumstlessumsyngnituiidi
9 o o A
nlglsglomilumamgaiu wazdu o
o a [ I 9 Y
. mmuuumsﬂi FITUNUT I
ﬂi 61116]51!1/]’6)1?{86EJI@EJ%‘EJUWHTIE]‘V]EHHLHNGHW]
anauvdn Saiiinuessuaseenld
1h vazdiduslumstlesdiuluih

PNAINAT T304

asuthlyl. 2541. ﬁaﬁﬂﬁyﬂwgfj’mmﬂmmﬁ"lm.
vt esih wsuas 9119, NTAUNW.

é’fﬂmmuiamﬂuawLmu?}mmﬁau 2539.
LR ﬁuummﬂmmmﬂumﬁ
ﬂmuwuﬂmmwaum N5ENII
Snenmansmaluladuasdaunadon,
AFANNA,

9AA AMIFITN 2535. M3thlifazmaian
MUATHIN. 71nIImssanistll
AVZIUANAAT WINNGBINHATIAAT,
ATINW,

Kunstadter, P. 1978. Subsistence agricultural
economic of Lua’ and Karen Hill Farmer,
Mae Sariang, Northwestern Thailand,
pp. 74-133. In P. Kunstadter, E.C.
Chapman and S. Sabhasri (eds.). Farmer
in the Forest University Press of Hawaii,

Honolulu.

QA



N19819nN139 AN 1 4(7) : 72-85 (2553)

Journal of Forest Management 4(7) : 76-85 (2010)

72

v v t4 dd'
msvanulrngraneaanilnlsumungrananalamsihlsl

a1

Tnwiu Lﬂuiwmmwumﬁﬁtyﬁj ald

Tulszurangruesein 11ns1 18 Fetfydah

b

“Inpdrvsuasungnsgiinnuia a9

@
(1) Ys2113%70 (2) 190 (3) (N9 (4) UV (5)

D.

=\

a v da LY
sunindau..> msteduldnguuiensaindl
Tl Suiigyaaliluldszuranguuieeign
1a5128-31 vzl ldnungminendiensth
Y o A " Wy
&0 ilosarnnguuiedidlensth i
@ A [ 14 =
ngrueo e mulsuliuazlinnumvune
Nngrneaumuauulszangineean
a3 17 Fatfydfai “undaygaluna 1
)
ﬂ5Wmaﬂgwmauiw%iummmmwmm
BB LA nuuﬂﬂgmwuu g %Jl@ummﬁ
Bifluedradns ma 1 urailss mam;mmau
WEANUDIIAT 1-106 LHe1lTzUIang MY
J % WA
911 asualveIngrIelumIydany
YsuPetisnuldnguuenudnszinnuia
nsainmInszinnuiadenandanalifing
= = < 9 v o v 3
ANuFsMIeeuantios N13TAYINYUTUA

A Y 3 A Aaaq YY ° a
L‘Wf’]iﬁlﬂﬂﬂ’]ﬁl@]@uﬁﬁuiwEjﬂigﬂ']ﬂ'NiJWﬂﬂﬁg

‘L!ﬂ’)“]ﬂﬂﬁ’ﬂﬂll 81 ﬂill’é]‘ﬂfﬂullﬁﬁ“m(ﬂ ’d@'l’.]‘ﬂ1 HaEWU

Corresponding e-mail: P_1953chat4U@hotmail.com
Fuduntiu 21 Funaw 2552

J o a 71
NWEIN RATITWH

o a g’d 9 o a A
Manuiadon IWlemadnszinnuiaiag
Ao I 1w ]
Ysengad liiulseloninedenusolyl
[ v 4 dd‘
snnamalumstenvlyngrananailailyiny
USuaonuae
Uszuangraneeung 137 ya
' Yy 9 v ] "y o =
M “glaudedonnusuiumannidiminaudgs
o q YYA A = )
919 AU TPU s MUY ADI3EI
Tnu$mnhinunndou wiodsulumuniiiu
4 4
VIMKToNIT M5V nazilszurangruie

wAa 1

| 9 %
'fJ']fll']iJ'WliW 147 ‘]_JfUﬂJ@]'N “?ﬂmﬂmmwumm

g

A

fnvhiide # fansniesnumindla Seatis
v so & A g YA a
nindriniuvesnn visluveigoulagnain
A a PR v ¢ a4y
%30 laenasnsaulnouoImsngtiuge doq
o 3 19 AR Aa ~ A o
sEAININEIIg Awanaedull niesign
Aa o & ' o =2 A A
AaoARINAYYTUAIA IRV INDITH Y
11” Untigaavelssuranguuigeign
Y Y dyd o o 1y
Aivsud 1t Inyiignuaz InylSuegaiy
nsdivalesi InwlSuanuded Tieglugiung
% 1 A o = CY Y
voaninnurhelnasesnsedrsanaziianyldy
A o 1 9 o Y A a ] 9
nguueaaaena1n udriildaaianiullla

1 q o oA v 9 o
LLG]L“]J‘H?J1‘L!H]"II’EN?(1E1 ﬂﬁﬂﬂuuﬂaﬂﬂﬁjﬂigﬂW

T 99905 NFUNND 10900

a

SUaiiud 20 UNIIAY 2553



o

113819n139an13LN LY T 4 etiui 7

v Y
ANUAANAIINNBaMITlosdnasdormadl 11
J o Y A 09/‘ a =
Tannuazinagazdeaauneuluyunsanna
YoermIaIUnsENImalifIinIneInenga
XK Y Ao Aa 3 9 9 1=
(MEANUDITMAWINEITaFUAULA U
= A d a o
MIgnsIaiaaae lnTegnssalnuimuanal
a @ vAaq Y 4 A Ao A
nngretiyaalignssal ©IeNAINNING
s 9 (= = = A A
magnssaindr ilinsgnmaaaeliniefn

a [

A @ vAag YA A A
muﬂmuﬂnmwﬂawmwﬂmﬂiw;]m NIl

o A

= A Ao A =2 A
ﬂTWW”IﬂHTﬁTfIQﬂ"I) ATUNATIAUAMNNINEIDIN

aalddsusnaslagluilnysandusiuves

manziienuInplsy daeslnvliuazdos
FrszRuams s muaBludiinneues
A o vAal) Y
maauntyaaldlulszurangruieeign
9
1175128 AW “FladeTnyliy finvzdes
FrszRuamsundmua i lusiinneide
ma” nsdifaesInmlSulisrszan)fuaenma
meluimuamuduiuniuea Junmannin,
o v Ia [
malidunndansnaauuesddosinylsoly
alSunsenndeddesnulsuunuailSuliie
@ 1w 1 < @
ondesdes Ao U uAMMAR LKA UAIS
asdonddosmplsvaznandedidiszanlsu
o A @ A o Yo o 9/:.1’
mavzdusensziuniovzdalinniedriuumu

anlsuldwarsnoudld dennunaaalily

o 9

Uszuranguineen 1193129 yajan “gla

[ 2e5]

doalnvlSunag lusszalSumeluauduiu

@ (Y A a Y 3 Y =
HUUAIUNAIANNINET FUUITADIPNYA
v da Y @ A a 3 Y v o
‘VIiWEJﬁiﬂﬂfﬂTﬂiﬂﬁiﬂﬂﬂguuﬂgﬁﬂﬂgﬂﬂﬂﬂlﬂ
1 o J < Y [T
LL‘i/]‘LlﬂT]J'i‘U l,m5’1ﬁ1amum@;aumimﬁm1

9/031} = = 1o ' [ U A
gumzﬁamam'lwmszmﬂm ADASTUTYN

v =) o

k4
Usznunioszdadddnndadiuunun)suly

mstiAuldngunnaannE ey, .
WENA BRI

' I o wva 1
waanounla...” nazu1as 30 Tayaaan
“Tumsnndaumuanliulitedsasiaesiosum
J 2 o Y a9 o a
ApnHaTy...” DldnIziAnuAarateanly

a o a o a Y (v Y
ANURAdUABINUIaANavzInE IR TU1H
AraadlnyliviTeaniusediynana 15y
WIBHHINUUIEDIT N UNTZRIANUAAT U

Yy 9 < 4 @ o 9
TR R RS R IV KRR TR RN S AR T R FY
@ore weninUweaesimnziinumEe
1 [ <
Faufuguudsninlszuianguue
91Y1NIATT 137 ANYULAINITAIUNING] 83
d! 4 va | ~ a a d?}
Fayaa “lunsannuialamnayulaens

o 09/} U d? 9}d‘ Y
nszihvesyanadadosnudullgnlasu

o a g @ 3 I @ Y =
nsgmaNuAamIsuIuaIMs .. eaill
o A Yo A @ 2 o
MANNIIND190 4 PoutazTURTTIRIILM

a0 A < Y a1 o
NIAFUY WIBRTLAZUIEA0IADUToA1TU
AuaznilaiuIMawNlszuIangvuee g
@ wvAal] ¥ 1 dd’
a3 31 Ugaalinnua “lunsaifimany
™ Y (o Y o a
W lmlsugnszmanuianateauluany
a o A @ A A o Y @
aadwReiu Tunsaimednuldenaalnuyilsy
~ @ 9 Ao A Y
F8IUTI8AIYANA” LAz DAl NN 14
4
[ ] o < ] ] [
YsulaehifiTnudign nsaifinlylyTnylsy
= @ = A o Y
anuae) ez InelSudonuaeinezii
o/ J A o A o =
wiinauhelnaseansedisnnls ey
~ o A Y o a o o Y 1::’]
Mevliunelvaforguaniuivszdouiu
Invlsuaorufemiondan Inymuilszuia
NMUI801QYINA 3 ANgrIeTYA IR0
@ Y Y A = = A
wiinaaninnlumsnTeumeuaiuieg

naaoll



o

nn9a13n3aANIsUN L T 4 atfuh 7

LYY t4 dd'd (% =
msenvlyngranaaaidlnylsuasie
=
sazaRaylny
Tnwi5uaaruaen 15y szuna

a1

@ 9 .
NUUIEINYINIATT 367 TRydjas1 “flaiije

13
]

=

9 o A A A 1 a ovAa
L%WWHﬂQWHﬂT@J‘D’@‘Hi@W’BQLW@‘]JQ‘]J?IﬂTS
' A Y A A
AMUNHNNUIY "lﬂﬂﬂﬂﬂ@ﬂﬁiﬂllﬂaﬂﬂﬂﬂ%ﬂﬂiﬂ
A "o < 9 o 1 a &
‘ﬂagemﬂumi} ﬁ@\ﬁ%’)'l\ﬂ‘]/l‘]&lﬂiﬂhlllmuﬂux‘l

%IEJEJ‘UTI/I” uazﬂizmaﬂgwmﬂmfgmms1 370

1
=K o

vAa 1 Y 1 = o Y a = A
¥y aiaan “fladudeamliinadeansoe
o dy =< (=) o ) 9
nizihnnudedslaglilivigouannls auild
UszmruanlanTononiou Aveszieinyilsy
' a E Y ' ' o
Tinunitedesum” dalvguesmylsuanu
= @ wvAal) Y
weatigaaldlulszurangvuneeiginia 3
v W 9 dd’d [
anIny mseavlgnguuisaaniinyilsy
an1uaey Uszurangruuedsnsaay

Y v vaq Y a o Y
e latyaaliaadaniulaniuuing 37

[

= a o

AN “ﬂﬂmnumaﬂﬂu"lﬁ’ﬁwiallﬂfr

1) luadimslduaniwdoaiie
Anszinadusemdon1liulusasiodiegs
SmiuanuAatuuaniaadmihidou
AANITU

@ Tuadanuraiduayinunie

'
a a

anuranioas nyluganianuiaan Iny
=) A Aa [ = 1 1Ta
vionaouniInylsvanunelediagalumu
HINNAUDINYTOANUAAADNYH NGNS
I W s A d
mbens el nplsuenegalinumilaiumm
4 9w ) 1 @ A %
WekderigszAlTuaunminnudeuaIy
Y (A = Y
I8ulSeuionnan

3) luadanuAaiduaninunie

'
Aa A

anuAanioa Inyligeniinnuiaay ny

PR Y e o
nsteAuldnguanaanndinwsu. .
WeNA GRsIFNU

=) AAa [ =S 1 ra 4!
Wioaant mplSuanuReieensgalinunin
A £ A A g9
NUULIN FUNATUNUNNUHIUAT IBAADIN
o ' o A o o 9 d'z '
$13zA1TununuIedsnlsziimesndaue
4 4
duramsiasiull viowedandudyan
o Y o o ] 3 Y A =1 9
asdimsludwmriaiu 9 lanSoumeuna?
@ TusdgulSeuiouldaungrue
A A 99 Yo v o =
ou eddoarldhszAnliuamdnlseuiieu
o Y Y A v
VBINHANUDINTNNUAT”
dd‘d U =
aantInvlsuanuaginuilszua
NYHUDIYINIAGT 367 LATNING 370 NYHNTY
% vaqg Y (v 1 Aa &£y Yy 9 o
Tyaalddsulimuniedesum didnsei
Aa ° a 1 [ = 9 Y U
ANMUHATITZIIUA 1T UK s 0Nl un
Y v Y A a = =
WINNUIIHUINNOUAAIENITUINA AR
Py anfumulszuIangruIeITNITU
ANVDIYINING 37(1)

=

= A Aada ° 1 a %
afay Iny Aeaaniinydgnhinuwni

= o

A (2 1A 2 @ A Qsj'
maum@ﬂs‘u"luLﬂuwmwuumm’amm
3 7 dd‘d 1= o )
ISHIERT L‘flLlﬂﬂ‘i/lNITI’HL‘]JHWI?JITIB%T@WOQ@’JEJ

elilyaantinwlsuaniuden nguuield
o o 2 Y A =S =1
1IN UNIU MU NI UM ST eviney
] = = = d‘ a
Wu1enuINlTeuNeuNaldeNIeNIAADIN
miﬂizv‘hmmﬁmwmiﬂzﬂ%’ué’ﬂizﬁmamﬁﬂ
a ' Y Yy o ' o A
/Wuumila Rl LRI AL AR RAIESTIERFTAD
v ¥
winnuaouaIu Med1s1vlsziioandaua

o 1

b 4
dunusasiasvulluiowedrsadudynn

4
Tasgiinsludumuaiug viewiinaui

Y A A Y A = Y 1
wihawnguuedu laulFeuieunddona
1 aRerguaniuaiulszuianguuieds
WIITUINNOIYT WIATT 37 15U ANUAAATY

Uszurang e 111931 379 Tyajadn

9



N13819n139AnNIsn L TR

“dladnnioudnsn1slunisinmaed deq
seeInpdnlimuduiuniedsulimud
Y Y
Foo1nusonaa sy Swinauaeuaiu
Y A =~ Y <3 1 Y (v 9 o a
TanSeuisunduiunlilsudnszinnuia
I a dla) P o a o 1 @
HhuRuadosum mdnszinnuiasszanliy
o d' % = =1 9
auIuIminNuasua S sueunan
= a [ =1 ~ Yo
ARLIYIANNY UBNIINAAAY INBNIRS 111D
o =\ = d‘ o 9 o
winnuaeuaulSsuisuiioz s udnszih
anuAaud ngruieddlidiuiawinau
aovau 1SsumsuadnlInyilsuanuaen
1 1 Aa d! d‘ A =) a 1
9619g 9 N UHTINIULIN WT0ARAINAAAD
d’ % = d‘d [ ]
nrueNeInUN BN NN TnlTUed19ga
TP unianiuuIn winnuaeUaIuls1U1
= = 1 I~ ~ 9
lFeumeunuung1 37(2) U lssumeunan
< v vy o a o 1 @ £ o
wiunIddnszihmnurasisealuniteiu
v fignszihnnuAasisgalTuaudau
A o = ~ 4 1 Y A
AwinnuasvaIulSsunsuudldanaliag
21 UANNIY
a A 7 Aad
antannuaINlszulrangruuiels
NTIANUDIYINIATT 37(3) Aumilou
1 ] [ dy I
HAZUANANNUNINGT 37(2) 9951 119151 37(3) 1111
ﬂ@mﬂﬂcluﬂ‘NmWNW1Uﬂi ﬂgwmaiwmum
wedinlseditosisauddumiaats Sas ey
‘lﬂw%mw‘mm%uﬁﬂ;ﬂujwﬁmﬂﬁ@ﬁﬂﬂﬁqm
Y ) dd%l 9 o o ] :JI A
Foodrsnvasauly gihimsludumiaiu o Ao
Y
gunuamsiasvull1dnlsemReunduay
v Y
Y A a o <
nlSeuieuuddwalinferauaniu sz
Y1 Y I AA A 1 ag.:
Tandeailundninalungunnumiuasmniu
o [ ~ A A & A A A
dmsunannuAaiiiuanInunoaaniiiny

o A o Y Y Ay v
Nﬁlf’)ﬂﬁ"l%’"li ﬂ"lﬂiﬂ@]TiJVIWHﬂQ"IHL%"IﬁH"ITlllﬂ

mstiAuldngunnaannE ey, .
WENA BRI

Ysvanwdeiedegalimuniianiiuum &
3 aA a 9 = A =
WuAANINALONNBINATUNUNIIUATHTBAR
4o R g o
MeINUNYUIE NBOINT Fal InwilTuedaga
lifunilmituum ulhmznalunganmumuns
<3| ° @ = =
ugrnvvesntinnuaeuaulssumena
Y5200 HNIBITNIITUIAINDIYINING
37(2)

=S A 2 ad

ARanAuaINszuIangMuI87T
a IS aa
WTANANNDIYINING 37(4) TuAATNINGHINY
@ 2R Ay 1 v 9
vyaalilungminedudle wu ngrueale
msthlfeddesmldsszanliuamdulSeu
~ % Y Y A v d'dy @
MeVVBINTNNUIMINNAY Tuntminau
v ¥ A = o v 9y A
RIMTN HUEANUAINTNADIHUINA Y

o’/‘ 1 Y Y d‘ 1 Qd‘d
AQUINETY 19U 191 EINYNEIUUHIFIANY
SIUMUTNAMUNIEIFT YA NeUIN A
w.f. 2504 TumsilSemfieudSudnszi

a Y 99 Yo 1 @ ° ~

ANuAa Mfden ldsiszalsumusulSeu
= o Y 9 A g Y
MeVYININNUI NN YA INa AR IR
@aniu

4 -

enfo AN UMM TZIIANgHINY
BNNIVIANNOIYININGT 37 ANFluMI1IAA
orunilesgonszivlldroamniyaalilu
U3217anHINEITNITUIANULIYINING 39
d! L4 v | a a o = 1 Y
Farynan “anirhadegmnilesdensz il

[ 1 dy d‘ A A %
m@a"lﬂu...e) LWUDAANNUNINNINGT 37...”

v
aAadA

v v t4 v
mMstenvlyngranaaanilnylsuau
4 U 4
ngrananaemsthla
19 ' 9 ==
ﬂaﬁm’lﬂ'ﬂﬂﬂﬂﬂWiﬂ'lllllﬁll']flﬂ')']llﬂ\‘]
wigswiyaal liwnsdnsy 2484 wgs1y



nngangneaAnIst e TR

VYAAGNEIULNIIA W.A. 2504 NI YRR
TeaIunyaena w.a. 2507 Wigssiyaaaain
nagAuATeIdAdll WA 2535 uaTNIZIY
Sayafaaauth w.e. 2535 deuinguineiiie:

A o "y TRE A a
mamunawmsmmamiﬂﬂu sznmnuay

= £ v A % wa A 1 4
maﬂwumumawszswuaumgmaaﬂ%um

W.A. 2545 Tnwilsuaungruiesuaazaify
E4
el
1. wigswtgaalald

9

WNFANIY
2484

o A [ A osJ’ o

1.1 Inydgarnsedfursenain

[

ol firf yaja Alunue 7 univuany iu
wszsinyaathldynsdniy 2484 1as1 69
ﬂ’tyﬂumm “Alafillunsovunsosdalivaeim
sudaildnligl Taelilisesasininianais
maseﬂmﬁgmammnuumzwqw"lmﬂé’ﬂu
Y
W lagroudiengrue Avesz9Inesian
(Y Y A N @ (Y Y A A 3 o
Tiuditl nFedsulinuimmiumniensd
09.11 [ v @ Y @ 9 o
naliu.. 7 mstnulyngruiedugniziii
a dd’d o A (% A ag.: o
ANVAANIANTINYI1YNHT01UTVHT011 99
09: [ o
nalsutlugnnavesma

12 TnpdSuanudon daaall

Tunsgawiggathliunsdngy 2484 mas
71 A “GladiFunselid§iaan wa
35 1131 36 WA 44 13IATOINTONINTT 57
Y o 1A Y o
AveszaInmlsulimudiiuum”

A 1

1931 35 iJiUilJGlfﬂ “@iTﬂi%ﬁ']JulfljﬂJﬂ\i

mﬂ%mﬂ%ﬂswﬂfﬂwammmmamm @91}

o ~ Yo Y
mﬁmmmfJuLmzllﬂﬁ‘UfJuﬂnmLa’J

a9

] 9
elueyanadugaaidielsznisla

PR Y e o
nsteAuldnguanaanndinwsu. .
WeNA GRsIFNU

v A g Y o i
191903A5 MT0RATOUATOIAR IR 1T ]
o ' Y o Y Y A o Y
Mangaonthminamihnmelummuam
9 v
viutduuatulueyaraduga uuansain

2 e @)

SUDURIAATY 1LAZNIBINNIORIANITNIAN
4 Qsj' U 3 y o
seasnvzldasiiuaellon alkoudive
4
oynAldnI v tazveuinziounoumua
1 4
nananudldaugans
4
msvanzibou MIsueya WiouNna
d‘ 9 1 = 0’/‘
Aoulvlumsldas vazmsssuiionlumsiiug
1< o
Tdlullawdesmualungnizniae
11951 36 Tyaja “aslseiuldves
nyw srnngaiel)laemgla i1vens
v MY W v o vy 9 A
Usziuldiiudewdsnnuaeminaudmin
Wumlsdemelusmuanarlimunaduiu
4
Houa Jugtemsgamnetiu’
11A5144 25 5AF0TYRAN . iS5y
< Yy Y q9 v
oynanulilvaaseldud lueuunwiinau
Y 9 A Ao 9
TN lneligndgn”

va Yo
11991 57 UYYaN “Ejiﬂ@uﬂﬂ@ﬂ1ﬂ

q

e

va A Y

Y A Yo 9
WﬁwﬁW%UﬂJﬂJﬁuﬂﬂﬂﬂﬂiﬁﬂuQTH HIBWITUIN

g

]
=1

Faimsawitldsuenanailugiouansgiue

o mmmuﬁﬁmuﬂiuﬂgﬂizmm”
< 91 o A A

wiinldn manszdhanuiaingvue
Yagaliinylsvaorwdsnduanuidadn
Hosuazlulddenalidinaanudenieaotlld
A 1 [ L= 9 o
nseamwihlasase nguuetyaalng1ulm
Aa A U 9 A o Y 9 A v '
asuansuih ldmseminauvinnluszau i
¢; [ Yo o A @ Y [ YA o
dnh g e nieianheuh s e
wseuiienla (@vgiudwmuahldaniald
aswdunswenssssumanazdunadon



o

113819n139an13LN LY T 4 etiui 7

Tanda) amwwszsiyaalldunsdnay
2484 11031 74 A3 UYLA “DTIAINIIUAA
E2Kl

a

@ vAaaAaAA [ = Y

mMunszNriygatnyInlsvanua i
a A 1 9 A o 9 Y A @ 1
asuansuihlimiowinanudmihnluszauli
c'v [ Yo [ A % Y 1 YA o
dnnihlivenia nseramthauthldisun

~ = Y. A vy Y o ! o o
nFeuienla” Wedde s ldsszanliuamd

= ~ o Y Y A 9 a g Y
nfFsumeuveaminnuminnudnaR] o
@nnu MulszulangueITNITaIAY
910101031 37(4) nazdnsihnfeig e
gonszdullaminns 393)

2

2. Wiz YWUAYNIIULNI%IA
N.7. 2504

o A [ A 09/’ o

2.1 InusnnnTedfunTenad

Qajl u S w Al (<] 1

N5y Tawaid B luvune 5 undivualny wu

NI YAAGNUUNIRIA WA, 2504 WIAT
1 “Glarhduinas 16(1) 2) 3) @)

a

24 Ve
30 (5) AoeszaInpdign hinuinTedsy
[ 9 Y
liuaeaniiiunusenadnalsy”
WA 16 Tyaan “meluagneiy
1 a 9 ag Y
wamar i Inyanale
=2 A A Aa
(1) 9900 ¥3DATOUATOINAU I
2 1 9 9 A U
AaoAdINUa31e udIoanTamth
< o o
@) wumheenhlidelszmslan
I [ ) 4 &
Tduduasiensesinliideuanin dald erald
Y Y )
9 U a 1S HTINSNENTFITUIADU
o v o o
3) dadeenlinieialeilsznis
I o 1o o
T Wiluduaseunda?
o I ]
@) harelszmslaq tidusuaiie
A o 9 A 1a a A
e I IdouanInuNAY fY N5IA M0

n319...”

mstiAuldngunnaannE ey, .
WENA BRI

Y Y v 9 o a
ﬂ’liU\?ﬂﬂslclfﬂaﬁll'lﬂﬂll%ﬂig‘ﬂ'lﬂ'ﬂllp\lﬂ

v
A o v

nIdiNTnya) Wﬁiwyﬁmﬂw%ﬂ%’w%%ﬂﬁwﬁd
Ysudlusmavesma

22 TnwlFuanu@en tygald
Tunses s igaagne U asIa .. 2504
WIANTT 26 LATVIATY 27 HAZAAAY INYAY
11951 25 §afi

@ ' P

1a31 26 VA “GladiHunag
RS
16(2) (3) (4) 30 (7) d1lsngirdainie
v o A d A o 2 = 3 9
NINGFUNAUM 30 wONUTINUNBIANTIDY
A = A a dgl A A <] 9 Y
nIoANNTIMIBINAVUNINEUAN T BEA DA
[ 1Ta Y Y
seaaInplsulinumiesum”
WA 16 Ve “meluwagneuunasna

9 SURY
muilviynnala

7) huin eenll idelszmsla
q Itluduasensesliidonanmaanagld
9

Y v
2 1

o =R 9 A Y A Y
HINI AT mu“lu Lﬂaaﬂ"lu HIDYANIA

9

@ WA

td' Y [
manngrneyaa vy Inyliuaniu
2 g A = A a d? A A <3
PeIAIT0391INANUTIM AT UTINEAUAN
Hosarmanuluniagi 26 dananuuda
CY L2 G

1azn3127 VA “Qlariduuna
16(8) (12) (13) (14) (15) (16) (17) (18) #3® (19)
Y [ 1 a Y v
aneszaInplSulinuiiesum”

Wag 16 Tyaian “meluagney

1 a gy aq Y
uramd Muildyanala. ..
< o <3|
8) wunsemdelszmsla q Wil

duaeunaenlsd 1uldmsonald



nngangneaAnIst e TR

o o o Y v
(12) hdasasansodaimvuzidll
9 1 Y 1awva = dl a Ao
Auuaazlalfiaawszitioiesuaimualag
DUNAVDITFUUAT
13) 1w llduiiunanisla o e
s Y 1 Yo %
naszToand Buuarz1dsueyanannmiinau
v Y =
RIMUIN
(14) Valsgnme Tuwan visvaeulu
lﬂ' 1
N6199)
) A A ) @ " v o A v
(15) Yupsoslod M vadnIvsedu
v 1 Iy
dn1 n3eo1sla 9 il Auudegldsueynna
4 14 Y A a ua A
nnwiinaus g uazdianniouly
£ o Yy 9 Ay o o v
Faminaudmihigoyanaiusmua
(16) Betlu i ldinesuidadeingiziia
A 9 a
Wiogann ININGs
] = dy A o d'
(17) da1@8990017 HI0NTLNINITOU
v J A A A Y} ° '
o uMmIsumunsoundeaTous 1A YN
= [ Y4
AUNTOFR)
(18)‘1/105118 uavlaﬂm@mmm Tun

o

1851 3em iy

a a

a I 4 a 3 ) a
(19) fidaiishudomas Seeneiildida

NIANINT 27 NYUINBTYYR YT
= A = A a d? Yy
anuAeiiosnnanudeneinayulildd
o o U o J1
nansznylaoasenuiug iazvesth dadih

A = s Y o Y
G]13J“I/]ﬂgWlﬂﬂm%@]uﬁnmﬂﬂ&ﬂhﬂiﬂﬁiﬂ‘Hﬂ’H

asegludnmsssumamuildgniiatenio
nlagumlashl
ada o =~
ARNY IS DanIuReInuIAI 26

HOZUING 27 LAZARAY IMBAUNIAGT 25 Tyaa

'
Y AA o

Twiinu it snadssumeuldaiy

PR Y e o
nsteAuldnguanaanndinwsu. .
WeNA GRsIFNU

NI YAANUUNIRA WA, 2504 WA
28 TYAJAIN “UTTAANUHANINLIATI 25 11031
Y, Y Y Axo
26 1AzWIAT1 27 WTDOUIIMINNALS 1D
Y 9
% <
nseudieula” nethiluldawilszuangrune
ad A dd! =
ABNNTUINNVDIYINING 37(4) AAFI/TE1
~ 9 A d'dyd % wva
ievlaamungrinedu uniinewszwinaga

' A A vy Yo
BNYIULVINTIA N.A. 2504) Lmﬂﬁjﬁﬂ\iﬁﬂﬂsﬁﬁg

.

alSuaudnlssuneuvosmiinaudimiing

Yy Y < v Aa o a Ao
Llaﬂﬁqwaiﬂﬂﬂ@1m1lﬂu@ulaﬂﬂuuagﬁ%‘ﬁu'l

%

[ o
aaogueailuduszivllannnai 393)
o Y 9 Aao = = Y
wiinaudmihnlisnalSeuieuld i
WIAUNTE TP ANOTUUWINALNIATI 4

d! 4 LAl v QJQdy v
“BQUﬂJﬂJ@]’N“GluW§$3WGI$‘UﬂJﬂJﬂu (5)“W‘Llﬂ\1'111l

lﬁﬂ‘ﬁ‘lﬂ‘ﬂ” NUBAIUN N%ﬁﬁuumummiﬁ

Y a9

e

va A

Ugiiamsamunwszsmiyadadl..

09

2lumalgiia
Taumindmmsthld dwsinauthlindgia
9 = ' ] Y A a
ninlugneuuaazuns oannvananag
@ 9 Y Ao ' < YA o v o 9
wiinauminasna1 i ugus il
nQuuIenuRnIgiInuiAanIulszuaa
AYUNILITNIITUINIINOIYINIUANTEI Y

VYAAYNOTUUNHITIA WA, 2504 W1 20
TyaaBanun “mssunuisudswdgnszii

mmﬁﬂmuwrswummmiwWumm!,%’w
A g
winiduwiinauhelnases viediinea
Usz1anHINeITNITaIANLIY”
ANUHAA NI I YL AYNIIULY

a < % A o

1A W.A. 2504 1105125 i uuniga/alie e
o I I S v b

wiinaudmihnuSeudevldauungi 28 tiu
] < 1 9 1 o

wdunamuldinlilynsdinylsvanu@en

1 = = o 1 a &£ A
ueiluadaniny Aslnydnnlimuniludou



o

113819n139an13LN LY T 4 etiui 7

=) [ 1a &£ v A 3 o 3 (2
n3olFuluinunilviuuImuTensimalsy
munNulunsesyiyaagneIuunas1a
W.A. 2504 11015125 Vyaa Aawn “glad iy
UIN5116(6)(7) (9) (10) (11) W193117 NI0UINT

F ° ' a £ A A Y
18 dovsz e Inpiignliiiuniladounsolsy

v
o w

1T Aa d! o A 09: [
lipuntianuuim wsenasmaliy”
WA 16 Ve “meluagneu
1 a 9 ag Y
urand i ldyanala. .
9
) Vansemlinavnanmaiivise
N19UN
< ) o Y
(7) nutheenll hidietlsemslag
3 [ o 4 %
Tilusuasienseilmidenann sandlelsl
Y

Y

o R o 9 (A Y A Y
HIAN AT mu‘lu LﬂaﬂﬂuliJ ‘Vii’t')lluaﬂNﬂTJ

) Y A o A
©) heumruzdiooniotuAe I
Aay Yo v A OSJI 9 ' Y
wivug lunmendlada e msiv Auuaegla
Sveygannwinaud i
4 [l
(10) themsteuiuaslunndldsall
A Sy 1 yvu o v
omsiiv Auuarz 1dS ey InWIingI
=
Wi
o 1 v
(11) thwm3eaesdgdaidnly
% wvAa 1 Y aq Y
Was1 17 dyaian “nuilnyanala
o Y o A A A
nsei i vanva e nienTeanuiedu
£ @ 9 Y Ao Y % wady
Fawdnaudminndalntiaumsg sy ail
A ~ A = A 9 J
indoud audeu idevenio il T
2 A 1 2 )
uazNIAg 18 Yaynjai “yanadadi
Tuwagnetunana deslfiaauiideves
4 Y Y Ak Yo Y (aova = A
wiinadwmthngelddeddlfifamszideun

pTUAMMUATADYNAVDITTUUAT”

mstiAuldngunnaannE ey, .
WENA BRI

MINNIEFTYAYAYNOIUUN IR
WA, 2504 11A31 28 Uya/alnuIAg 25 aglu
° o Y Y AA o = ~
91119 0INIT NN 1IN suMe
Y A R g
18 unsdifinguuieerguanizludiiife
WIzYTYLYAGNOUUHINA WA, 2504 1AT)
@ vay gy K 9 ) o va
untigald Ssdeuhuntiggalunguuie
v o 9 1 Y a
o1y unnztAYlsuayaanaliaaeiguan
nuldanlszuanguunedinnsananueign
1151 37(4) AndaihndAergunilessedullan
U931 39(3)
3. Wiz lyal 1 aIuInana
N.¢. 2507
[ A [ A QB; [ 3
3.1 InyihanniolSunsonidni
YFulitayaalilunuie 3 undviualny 1u
NPT YAATIAIIUUNINA WAL 2507 1195
&% a1 ) Y A o &£ @
33 yajan “Qlaildidenie sharedandnan
a4 A g do agad
the niswniosnuedulanialdiiuaumnse
v wadyﬁl o [N =
iy gatdosszaeIndignlinuaiudl
A @ 1a A A QS: o QB; [
niolsulumnuaumiuumyionsdmnalsy”
(% V=Y dyd o A [ A
ynfyaialunng 33 B Ineinnmselliunse
4 4
nasmalsy msteauldnguinesudnsei
a  J o
anuAaugINIve I
32 TnwdSvanu@enityaald
Tunsgssiygaliaauurasna we. 2507
11a31 32 11 “Gladiduniag 24 Aeaszaainy
Ysulipunieiunm?

A 1

4 Yo A
1191 24 UYYAI “R viveouaanse

Qdyﬂl o Y
atlapevald

(%

I T UYINAIUNTZI 11Ty

Yo 9 A 9
AUNU HTVIN HIDHLUNUVD ‘]Jﬂh_l’fjlé

e e Do
2
—
h3

o

= v A =~ 1A o
TiiE’JWLNﬁ’f)ﬂigillu"lﬂucl,ﬂﬂﬂﬂﬁ"lﬁiﬂﬂiﬂﬁ@"m

=).



o

nn9a13n3aANIsUN L T 4 atfuh 7

Yo ~ an ~
185veynia awuny sedisunazisnig
Mmualungniznsne”

A @ vAag Y [
manngrnetyaa My Inyliuaou

= =) ] = o Al Y 4 Y
Reatimanaudeanunlanauudinanu
= Aa 2 aa 3 9 W Y 9
idemeinaiulimeuantiosuas luldinerdo

[ o ' [~ o
Tagasaiumsnateth suilumausuallums
Uszmaldnsewiyaathaauuana wa.

o Y Y Aaao CN-% Y

2507 WinRIIANNg 1wyl
= = v 9 o a2
agrnglumsnfSeumenlsudnizinnuia
A o 1A A o Y Y A
AnaziMIrluLIA31 24 AoWiTnaua Mg
auanulunseiriygal1eaunrana

g

WA, 2507 11931 4 Ugaalia Tunszay

)
Y A

gajail... “winausmihine wneanun
u

=) 1

£
asuaeadldluansaunTz Y

@ £
Lo
ane ¢
)
=

va A o CY Y v
iy@uuazummfflumsmﬂﬂ%ﬂgwumﬂu

o a

N3ERINMUAAAINLIATT 26 FIT A

e e e e

@

“msvunu Uswlswdnsziimaniunsgsy

q

Y 1
va A

04 Y o Y Y A o '
vaaatldminaudmhiduminaude
Unaseansedisraminiszuranguieds
a ddy a Y = Y
HsaANueI” nsd e sueldmudsany
wigswigyaathldynsdniy 2484 uaznse
IFUYYAGNETUUNIRIA WA, 2504 NINyUTV
= A @ Y Y A |2 = Y
anuAgulewnIMINNNSTeumeuna)
Y Y o ' o ° = =
AdearilasiszanlSumwdnlTouieuves
o v T O Y A A o
winOuMineaIasHalina g uannu
aMuszuIangruIeITNITUININOIY)
11A51 37(4) AnFihndaeamnesseiullan
V1931 39(3)
NIV U YUY 1TIUUTIBIA WA,

2507 Alatigaiaynnalilasmuizldisiuie

g a

PR Y e o
nsteAuldnguanaanndinwsu. .
WeNA GRsIFNU

~ ~ 1 = @ ] va 1 9
WSewdiou wRernunsg Ty gl
Y] A 1 Y a 1 9 A
WNBANT 1Y 2484 NszyNldeTuansuthlivie
o k4 9 ~ 1Y 1o T Yo g
wiinnudmihnluszaulidginnihlddaia
A o 9 1 1 Y= o = = 4 IS
wiomnhauthldtisnnalSeudiould nydl
4
inlaidgmlumalgiaudedisla ieaad
aanuAamunszssigaathldwnsdny
~ o a 2q ¥ A
2484 uazii Inpliuaonudinldyananiui
yA o = = | =
sz Atid e lumsSeuieumaziunsdl
~ Iy o vAa A A o
Angringlainmsdyaayananisiuialae
mwg 3 daunssinszaminaagneunrana
.ot 2504 Vgl A lunnag 28 11 anuAaa
11A5125 11051 26 LAz N1A5127 THwTnaud
Y Ao = = Y ¥ Ay Yo  wa
nihalisnulFeuwieuldudzilaiyaa
(% 1 9 ag Y a va
Anwaenanlinsaindesdfialunuinig
e UNUNT s Tyl 199U 91A
w.a.2507 luldina il lunalfiaudedisla
4. wignwlygadaIunazAunsoq
A
a0 WA 2535
o =) [ A 3 o
41 Tnpianniedsunienai

Y
nalsuidaaaldlunuie 8 undiviualny

1 % va v d
0 wigssiyaaaunazquasesdaii
WA 2535 11851 53 Tygian “Glariduinas

36 Aov3zaInugn himud niedsulinu
Y A A nszl o 091/ [
Wniunm wienadmalsu”

a1 4

W31 36 Tyaia “luwasnuiug
o J1 a Al (B < [Al
dadthmuildlaardanhlitnedudadih

A v Jd 9 A ag 1 A I~ A
aursodaIthdunsed nseilys nienu nie
wouanounivesdaith Auudeznsziiuiie
MIANEINTINoNINIMS wazldsueyna

o A a A <
L’f]H‘WL!QE‘TE’Jﬁnﬂ@‘ﬁﬂﬂiﬂﬂﬂ"]ﬂ\llﬁu%ﬂﬂﬂlﬂﬂ



o

113819n139an13LN LY T 4 etiui 7

AUZNITNNS”
mstisnulsnguinenudnszinnuia
AAA o A o A 091/ o 3 [~
nsalnNInydnnuIoUsunIeas el Tuilu
GRITRERTL NGRS
42 TnuSuanu@en Tyaalilu
o vAa o 4
Wiz wiyaaautaziunsesdadiln
W.A. 2535 wiAs1 52 91 “Glalddfiaay
A 9 @ i
11A31 25 1501131 28 Aovsz e InySuly
mudiuIm”

DAl

w1a31 25 dygiaan “maihdaiil
v A o Ji Y A A4
AUATOI M09V IThAuATOURTDUIND
Y Yo Y Yo
msmvediuluoyaamuuIng 20 Aslasy
lueyaaneFua
msvesulueygyiataznisoanly
[ Jd a
suanalviduliaundamaal 33msuas
d‘ d' o
Roulyismualungniznsae
% a1 o w du
nazas 28 Uyaan “glahdaith
[ o 9 = [ o
@ a7 NAT09 W INVBIAAIIN
1Y 1 d' d' ] 1 o 9 Y
AINAINARDUNHIUATUATIVGN I AD I
| v A A A Ao ' o
Wumisdeaunuunesudiuaneninauy
{ o 1 o Jd
wmihndsgdaiuasindaith Tasuaasly
Yo A A A Y q Yo 9 qU1
ayaliiuaaeunmamsal Tniudn Tdda
A Yo 1 Y 1 A o
90N 1301 UIHILLAMANT A 1oWTNIIY
winthitldasnnaeuuazeyanaiiunisde
udnaliiiunaounaelild
o TG I A
mMansemsdluinag 25 Wuiseq
o [ o 9 A 1Y o
M3idadiguased iesInveadadii
Y & ~ nm Yo a A
Auasounaeunlaghildasuoyninninesud
d'dyd a A 1 a o Jd
(Aunipeesuansugneuuyiama dadth uag

o A

Y A & Ao A 4 1=
WUFTNY) mmwmmgmmmmaauﬂﬂﬂm

a

mstiAuldngunnaannE ey, .
WENA BRI

lueyanauadsulueygialasueyanaliai

o
v J

y N T
1d7 @IUNIAN31 28 Hunsal Ao UNYIaA
1 1Y o [ o
theaau dadiduasesnTesinvesdailh

4 { 1 1 [ o 1
waounrIua1uasrdasTaelulaud g
W uniiede I wiinaund e ede v

9 Y
mInszianMuRanIgoaainluldnszii
a ] v I~ ~ =
anuAaaadalhlagasatluaNudseiie

< Y <R o vAag YA o
antos nguuevIliyaa vl Inyliuaaiu
@er mstenuldnguuienudnsziinnuia
11931 60 Ugyaia e uAnIugNEIULT 1A
o J 1 o d A A Y Y Y A
dad11 tagWUFuy ¥IoWNIIW U7
4 A -
FansuANourNIglaglsznialusiyna

A o = ~ [ I~ A
WunyNs1seueulsy Wunsainsgy

a 3

Ao Yo DY =
Uﬂﬂﬂﬂu@WHTﬂTﬂﬂmWWﬂ'}‘Hﬂ!ﬂu I%j@lf)\iﬁ"l“l/l

q

o l

F$15zA1UTuauAlTouneuveInITnIIu
Y Y A A dyw vAaly ya Y A
nihnawnunag 60 itiyaalilinaliag
prguaniuduldaiulszurangnuiods
WIIANNDIYINNT 37(4) ANFrIAAIYN
uilessziuldamunag 393) wsgsiiya)a
v Jd
AuIazANATIdAIT WA, 2535 11AT1 60
9
VYYAI “UITANANURANUNIZ BT Y QAT
A A [ = Y a a A v
nuInlSuaniwae Tefuanioniinaiu
9 9 a2 a A
[WndnaIesudNeuiuIelaglsynialy
a A o I~ ~ [ Y
Tt yunidnnalseuieulsula naz
4 99 Yo J o o A A
weddvsmladszarlsuausauinlseu
= A o Y YA aa o
meumeluauduiuuallvdenaa@niuay
U321anHINEITNITUIANLDIY”
Y va v J
fserinaaauazduasesdal

11 wet. 2535 w1as1 60 luldnyaaszyda

Y A

3 Y AA o = ~
Wuﬂﬂulﬁ]1141!"I‘VI‘VI?JE’JWH”IﬂHﬂﬁL‘ﬂiEJ']JWIﬂ']J



o

nn9a13n3aANIsUN L T 4 atfuh 7

o a g 1 v W
dnsziinauian i uil g lwideduld
| o Y ¥ A
nrueluld esainmiinaudmiiina
anulunas 4 dyaan “lunsensiyga
Y

= o Y Y A oy
oo “WUINTHIRTIYUINT HUI8AIUIN AR

Y
a A 4 vAa A

F4
Syuuasuasasldlfianuwseyiyaai”

vAa 1

naguIag 45 Mdygadn “lunmssunualsiu
9 o a &% wady Y
UswAnIEMIANUAAMUNT STy Al 19
o 9 Y A & @ ' A
wiinaumihndluwinauchelnaseanse
3 1ulszuangMueIsHITUIAY
o
911” ANWIUIAT 4 uazuag 45 1Wunsal
Tddrmnvwiinandvihnlunsdeauly
nQUUENURnIzRInuAaaINlszuIa
nrueIT TN lA
5. wiznwlyaaaiuih we. 2535
E4
AR TVUTANVLANAIIIIN
ngvueRTUaUNnaIMILANTBIINNITNIY
vthnaunseswtygaaiuih we. 2535
= Y ~ a 1 Y 1
iwihimadrimst il iwumsasiede
da 4 & a (o
Uszinniiauiazueiunziouaruihiniy
Aa A o va A [l 1< 9
naumuAnguinetyaniely manudoya
a U 9 < an a a
maImmsthld msnuadavesmsnsyanla
would nmisdszdiunanmsiiaauil Taeld
witnaus il Tuaauduivenisasan
aeuuazidwuzihmaimmsungiaauth
=< " 9 o @ @ Y 9 A
ngrinedalilaliswnnumingudmihinly
nmsienuldnguinenudniziiniiuialag
mslFeuiion 1wy nguueRtudUNEILL
MunsesvtygaaIui we. 2535 811031 3
9

dyaai “lunsgaisiyaai... “winau

[

Y Y A 1 sid! =1 1 ng Y
IUUIN UUIYNITNIT [HH ;ﬂ;uumummiw

PR Y e o
nsteAuldnguanaanndinwsu. .
WeNA GRsIFNU

4
vaA

Uguiamsaunszyiagail...” 1azung 22

g

o Y A

Pyaan Tumsdgianihnauns sy

MWurenzidounazwiinaud i u

e Tl

o

19 1‘W‘LlfN11!&5113J1J333J'Jaﬂ§]143\|1861ﬂ1u1” AT

7

9
VNI YYAVPINYHUIGATUHNINGT 3 Hag

w1a51 22 Wildldswnawiinausmihinlu
mstauldngruneainlszuiangnuels
Wa1sInue g Inugniziinunaly
=~ ~ o 9 o a 1
manfseumenlsugnszinnuie uangre
9 Y o Aa wa o
I8 anuduasestiumsdidauvesmingu
v ¥ _a v Y
wanihilaelfidwdwinauawilszuna
nguu1ee1yl uazldsunnuguasesniy
U3217an) N8O IYININTT 136-146 WITNATU
Y 9 Ady Awva 9 AqY Y Y A o
mmihnndelgianinnlignassadeingiiu
E4

1A 0ITUAAMITNTUNIIYAAATTTNAIATY
U3zu71an) B0 IYININT 147-166

UnMruaInyaIuNI sy
G

admilr w.a. 2535 Hlnpdignnieliuns

Y 4
v o W

m a5y iesnnInyiniygalilungnine

E4
£ =

affuiiunnsi 23-26 1Wumstiyaaasiny

YA ° A Ag Y o 1y Y A
Annsziinnunanlaniziinel1linse

amwih wsomsldasdseiunldnlilslinla

nnmamaauth swduanuderiieasillil

£
Taonse nranedainaia n Inminnadinn

4
%

vioSundewas sy wu
Wiz YA INI WAL 2535 11991

24 Tiygjan “Alaldasa aon niolsziunie

wermamaithudwedlifiTIRmvnmshaauth

dosszaaIneinnlununidiviodsulimnu
9

4‘ =) z [
FOIHUULIMKTONINNTY”



o

113819n139an13LN LY T 4 etiui 7

@ wAa 1 9 =
11A31 25 Vg “Alaldasia aen
nsolsziunsouaasnsiludvelinlan
nmsiarutswdunmsdidudesivue
~ A A ~
No0n MUVINI 9 2135 HToRou e
nzeuMnuanIuNINg 11 13509 130100
Tanldmnanmaieaiutlinaoun Taglitsos
= A o A 3 Y
@318 900 N3z vsouansmatudves
A [F= Y] =l Yo w ﬁJd' o
ol ityFudassrenisldiinuld i
d‘ ~ A A Y o ~
AADUNMNNINGT 13 vTor Ut viuanoon
AT 13 desszaaInyinnlinunndeu
A [ 1 Aa d! d‘ = oa/l o QsJ' [}
30Ul uuIl i uIIMUS e N s sy

' 9

nazanas 26 Uyaan “Giramthila

Y

13 o v A o Y P U
hlllLﬂUiﬂE’lﬁuQﬁ@iUiﬂﬁﬂ’lilﬁ]\3131/]@‘7')1!1]’]

13w % o
AWIIAT 12 NI NUTNEIMITNA T UT0INS
Y o A 9y A o
139 TyFuaassions Wnseenaisdinyaiy
vannasinazszeznafneluanuany
131 15 n3eliudamsyvameluaisediny
W30MIFUMIBUDINTI NI WA yuaa
Tilfiareaiuuiagl 17 135a009 A0352219

Tnyignlbinuriisaeunsedsulinuassiu

E4
o w

=) z [
TRVIITERIRERVIAS] b Vi
6. wizTwiyaAnoslmend e, 2545
o A [ A osJ’ o
6.1 TnuinnnselSursenai
09: v A @ A o wa A 1 4
nalSulidgyga B lunseiydanoslsoua
£ o wAa 1 A A
W.A. 2545 11951 17 Fatigyajaa “Jlardunso
T Aaua =& A 9
Tidgiaamuas 4 1ssanilaazlssaddos
seaaInudignliinudill wiedSulumunii
A 091’ o 3 @ Y o a A
gauum vIenadialsunaz nmadesuaes
1 4 09/}
Tguariv...”

&%

a1 Y aq Y = a
1131 4 Uyjan “wilidladl waa

mstiAuldngunnaannE ey, .
WENA BRI

A o oy A ' s 9 ' Vo
Wiaumnmﬂtﬂclmuﬁ nmm%hlﬂi“lﬂumgmum

~ A 1 J
mﬂuwmmﬂmaaﬁ%uﬁ

Yo Y a A ' s Y
Alasulueynnalindaaoslsouddos
Ty ras nemILEaInIIeNITHanA Y
nimualungnizniig
Y Y v Y o a
myifenulsngruinefudnszin ke
AAa o A @ A QS: o 3 [
nyalnNInyannIolsurTenat el suilu
811199
6.2 TnwilSuaouden tgaald
o wa A 1 o
luriaemasivesnszsytiggaaoslgous
WA 2545 1UNINTT 20-22
1151 20 Tyaiaa “flafhAuniola
Ugtanmunas 7 desszneInwlsulimu
GONTIITRNI

A 1

&% A A ] Y
1a317 Uygan “glalitoslgeudidoa
Huoygnansodunnmoelueyaiadmsy
zﬂ' 1 4 d' ag.: d' U @
1D HIUALATOIUUINDUTAIN DN NI
Y Y ANy o A
DN IR uR»
~ [ P [

asaidularuvdnnamnaenainu
Y Y g Aada a = <3 Y A
AN UAANTIANNHAINEUAN DY T OAIY
= = < Y ] = dy
@oviteieudnios U niduast 7 il
d’ d' = A o U
Foenhitilueyanansedumnnmmnelueyane
o (% A 1 4 1 @ Y Y ~
sl uANILEAIADNUNINUINTINN
J 3 = % wvAag Y o =
mniugangrunetyaa vy Inylsuan e

o va A 1 4 n 9
wizswygaaosldoud w.a. 2545 lula

@ A Y] 1] 9 9 t:'d'd o =)
UﬂJuflJu4‘5]i3uﬂ3WUﬂ¢ﬂuL*ﬂ’]ﬁu’]ﬂVIN@’]u'ﬁ]!f]JﬁfJ‘U

@ Y

= =2 A A Y A
mﬂu”lfﬁﬂamwwz ddunsanwInNUINEIN



o

nn9a13n3aANIsUN L T 4 atfuh 7

Yo o Y Y A
Au19351 3 Trsrunvvesninauninndu
[} 1 A o v o 9
wiinnurhednasesisedrsaalumseanly
NYMUENDANIZRIANAAAINANIATT 16
o wa A Y Y Y o 1 (% o =
Tyaaiieddesiladnszaliuawd ey
I 4 1 Y A A o
Mevudraskaliaaeguaniuanlizuia
NYHUEITHIITUINNNDIYININGT37(4) ANT
wnaguniess ullauunas393) e
v
3 Tyaadn “lunsestygad... winaudi
Y A v YR o = U 3 Y
MNUIN” HUIANUINRTITTUUATUAIATIA
Y

=1

Ugiianmsaunsgmiyaai” tazua 16
oy

&%

Toaad “matunuilsiulswdnseiiiani

o wady 9 @ 14 Y A @
NITITFUYYAU 1ﬁwuﬂ41ulﬂ1ﬁu1ﬂlﬂuwuﬂﬁ1u
fherlnasoansedisraamilssuiang vunes

ﬁﬂﬁﬂ!"lﬂ’ﬂiff)']%ﬂ”

) L% Y Y ca' v v (% 14
ﬂﬁmwummmmu‘mmﬂujﬂyﬂ‘m"lﬁ"lﬂ
=) 9—|Jl '3 o [ = =
‘ﬁii’)"lﬂ N!ﬂNﬂ]u’JHﬂ‘lNﬂ‘l!ﬂiﬂU!ﬂﬂﬂ
A A & k4 9 Ao o o
nsawdnaOu IRy Inyl Ty
my A 13 o [ @ A
lildwseldhimus i mu aunsesriyaa
QN W.A. 2504 11951 16 Tyl “meluig
] a Yy aq Y < A
gnenuuamariliynnala...(8) 1NUnIo
Mdaetlszmsle o Wilusuasieunaenlsd
Tl wSenalil...» Femast 27 daaiad “dla
A uuas 16(8)...doeszneInwlTulimu
Wiooum” tazuIag 28 Al “ussa
= Y o 9 Y Ao
ANVAAAIN... 11931 27 THNTnNUIHTIN
o = a v, Y Y 9 Aqy
grnuFeuiionla” drwinauddnly
o ~ =) 2
8119 uA31 28 Tumsilseuneuily
AnszRInuAALIATT 16(8) LAzNIAT] 27
Y 9 Y v ) 1 [ A
awiesum uazddosm ivendszanliunse

PR Y e o
nsteAuldnguanaanndinwsu. .
WeNA GRsIFNU

A v o Y £ g o
MﬂT]Ji‘IJG]ﬂiZGl’VHWENWu\ﬁ@EJ‘UTﬂ NWUDITU
v Y A o v o ' A Yy A
RIUUINITMINMITNNUINUIUTUIINABDINTITO
= v JIda 9Y Y o A = o
Elﬂ‘lfliWEJ?TL!Ed@]’f]\‘]ﬁﬂclfﬂﬁ_lﬁUﬁiﬂﬁlglﬁﬂﬂﬂigﬂu
unua)SulyIdms iz usnavesraniy
ﬂﬁ%mﬂﬁﬂaﬂﬂTﬂ@WﬂﬁNTﬁﬁW 29 ﬂ']ﬂJﬁllﬁ’a’l)ﬂdTJiﬂ
Y Y o Yy oy A o 1A o
Lan m‘wuﬂqmmmumﬂizmﬂﬂﬂﬂ"lmmm%
YA Yo = °
fﬂi]QﬂEd‘ﬂllﬂTlJﬂ31ulﬁﬂﬂ1ﬂﬂ1ﬂﬂ1iﬂ§$ﬂ1ﬂlﬂﬂ
o Y Y A Y a A wAa
WUﬂQWHLﬂWﬁUTﬂﬂ@\ﬁﬂﬂiuﬂ’nuﬂﬂj”luﬂgﬂ@
‘WﬁhﬁiﬂEJﬁGI)'@TJ@nllﬂﬁ%llﬁ]flﬂ;]ﬁlﬂﬂ@ﬁy"llﬂﬁi"l
A o Y A = ~
157W‘iE]iWHﬂWGlﬂlﬁ@NLﬁﬂLﬁiﬂWW@nﬂJ3JW]51 309
A 1] tdl 01 u/
HIDFTUUU NN UIINNUIATHNIANG 310 "lcfﬂu
A va o 1 a 1 F o Y
TH\T]JQ']J@UJﬂlllJLﬂﬂ{IﬂJW"I LHH DTANUNITULIN
Y A = ~ @ Y Y Y ~
W‘L!11/1L‘]J§'EI‘UH/IEJ°U1JT1J?HIJ§'@EJ°U11/] HADININ
aa A A m 1 o 1 [
UhJ‘JJNUWiﬂullﬁulNLWﬂQWﬂ%WiZﬂTﬂ3‘]Jﬂﬂ'f)§f]\‘]
A A A A A a o Y a
HIDNIVINIININDUH IDYIANTITITSOTINITTUN
9 @ Y Y A o
Gﬂllﬂaﬂll'lEJLLﬁ’J‘W‘Llﬂ\i'lul*m’ﬂuﬂﬂhlllfﬂi]ﬂﬁ$ﬂ'l
y 1 A = Y 9 A
Ulﬂ!W]LWE)ﬂ'JTﬁJﬁQ“UL'ifJ‘Ui@EJGUEN‘UTHHJ@QﬂTi

9

Utiautilegiaue

agil
A Aa [ A [ =) usz} [
AANNINYI1NNHIUTUHT0N 31
Y
warl$u i usunavesealunisiednld
U dd’d QJ =S A =S
ngrsuaaanlInylSuaaufgIMIond
Yo % Y Y A
anlnpngringldlisnaminaudmihnly
= ~ Y o Y A a o
mnlFeudisnlaildaferguaniuaiy
U52110nMINEITNITANIANUINYININGT 37
anmihadeinudessziulamwmnag 393)
= ~ o v Y 4y ya
mstSeufienveaniinarus 1 nla il
A ] Ty 1 Y Y
nguuedwsungru1eI1n o3l 14

grawinaud i wngruednan



o

1196130133AN3LN LT TN 4 atiud 7 mstiAuldngunnaannE ey, .
85 WENA BRI

= ~ Yy 1 Y A a o
Lﬂiﬂ‘um&mllﬂﬂilﬂ mwaiwmamumaﬂﬂu Lag

anshmdegmnilesszivlidae

PNENSHAZTI91994

WOIA RATITH. 2550, nrimealemsthlil.
dninNudiAUTTaNMS, ATUNNA,

. 2551, A0TUIENIEIN Y YA
iaoeTgoud w.a. 2545, dninfusia
VITAUINT, NTUNN.

Wie Hanesd. 2548. Yszuranguu1els
WITUINNVLUN TTNDITUINNUIN.
dninauiemae drdwdlon, ngammne.

. 2550. Uszurangruneunaz
Wasd D3I 1-61/5TInang e,

a 4 a

o <
AIUNWUNDNAYN maulfﬁﬂu, NIUNNA.



N19819N139AN13LN L 4(7) : 86-98 (2553)

86

Journal of Forest Management 4(7) : 86-98 (2010)

Inelna

0NWIN ANTFIT'

@ [ % {
Uszmalnoivlduduilszmanitand]
1711101780 UINUIHABFUIHT 9

' [ = ! wa |

w12lne grnuaazsuraeiilse Sannuiluin

adaa < 1 a o A 1 Y
330 anuilued yaandnyuziuana1any
T ynlnegaadmieiviauls 1aun <Ine

T A A =) dy 9 A

Tng)” 3o “la” w3e “n1u” nie “Nor” Gou
UNANUNIITINS IARIIUNTIIVTINTYE

v A

1 o 9 d'dy
voa¥17 Inelvauninaueld a i Al
= o v 1 dy
srazideaaudduan i
W I | ]

dsgIannuiluanve sy Inalvay

o 1 1 I~ 4 1

A1 “Inlug ~ Wuvenaulneduine
i mugiumnauinednuuuuaues
1 9 1 A
11 “Ineiee” uauomuilearnaulnely
Uszimalnondrlufaugindran “Inlug>
s lnlnaisonawesin “In” (eenidosin ln)
] = [-% S 1
wuRenuaY Inais s enauead “Ing” ln
d‘d 1 A &’f =S
NSenaead “n” vie “la” Wuiluin uag
Suunngualemsiinvens wu lnd lnuaa

I

Tn17 n1d Tnmile Wudu v lneSenauma
] 1 Qd‘ = d‘ 1 =
11 “Ing” uayuRIRoUILISENFRIF1I 1H B

= = o 9 =K A
LN UITYIN Lﬂu@]u 5’33Jﬂ\1!;5€lﬂﬂ5$l,‘1/1ﬁulﬂﬁl

1 (X~ = o A A A
1511 “donw” s inlvanuReddu e 1%o
d' Qd' = 1 9 1 L 1
NyumaouFenuanarnull wu windeni

A & Y Y Y Ao qy Y
“@1” 130 “a1u” Fudluauinmldanes iu
= il 1 d' Q'
anenauinlvalunadon vazhynazau
A A ~ 1 1
N30 INTINI “D2H N7 ¥1101% 19 ¥ rae
Y ~ 1 =) o uaj dy
4 1AzIN TN “UFen” AInuatiunnn
FINMNVDIA LAY AD “TEW” FIW HTO “P”
b4 Y
AU (FNUNEIIANABY, 2553)
] 1 = 1 a v Jd
wur Inelva) vuneds nquananug lu
< 1 a o o P
aszpanwla-ngle iWunquananuglvaidl
dugIunsEgadluginALIFen: TUDDNINE
' I 1
1@ ansoudsesnlduvateavilua) o de
nu o1y lnomnlunadudady Tauaanig
A = I Y 1 [
aouiiio voseautudu Tnelvailungu

a o 4 |- ]
FIANUFYUIA YO UAUTDIVDIY T INAN

Y
drnnimsdsouguedelusgniu dszme
WU Haz A INeIAE0 Y UTIUBIBUAY

1 a A [ 14 4
Usemalne-wi1 (MNsAuaisIIumIans

MAUNTLNYIA, 2553)
Ut neluaiio1sesssun LA

a J [ ] 1
mmﬂunmum mmmﬂimawumﬂmiwmm

a o \ ¢ a o ¢/
! ﬂ']ﬂ’)ﬁlﬂﬂﬁfﬂﬂﬂﬁﬂﬂil) AUSIUMTAT UHINGIQYNBATATAT 99INT NTUNNA 10900

Corresponding e-mail: fforacp@ku.ac.th
Suduniiy 25 unIIAN 2553

o A o o
JUMINUN 17 ANAINWUD 2553



o

113819n139an13LN LY T 4 etiui 7

A A = Y
anunIygusewnn tuiludinases uag
I8urdnswansounguuIIudI0I@ITNTA LN

A A o ' @
viomamiio veslngluilagiiu dewnsgniuan
I =} 42} [ 1 1 Y v
AU UYDINIIADITIAIBUTTANMT WA

] T Y < o A o
wi uadihingenadisiunalunisinases
] v [
auted tienssimianid ueraniauves
Useinmadangy Sgarudegaauan wWhliifu
PN ANVDIBINYYA Y HAsdInsInlan

091/ A (= 9 I a
AT 2 WdrgaiuINMatlueanianved
Uszmedangy uawildfiashegauensiy

[

Yo v o e & Y
1ﬁﬂﬂﬁ§ﬂ1u uUﬂmmumﬂu@mmmﬂﬂﬂﬁlﬂm

9 . Y “
1AA9N0INNLHITgRIUAY (Shan State Army)
eaegdNUTguIanalsvedszmanii uag
vinagnmilyvimuamsiiesdenandwanld
w1 Inelva varenauaunowswiaig
dszmalne oniiilymiasnanuimaui

=~ @ J o A
AU IeY Tagisendeedn 1a niela
o ~ 9 () [= 1 1
(mwduiiedng) Wrleald Tuwihlivaengu su

A
18Au lauas 18Aua 18ae uagl@nn udngulvg)

=

hga Ao lalvas (14 = Ine Tnaymads = lug)

D-

2
FeauIngldGonyurniin “Inelua” uenain

e

Ay Ao A = [l 1 g A

Hgadidisennelna®nediei “Rer” uadedlu
o d' 1 = Y [} 1 =
anlugnm dadlusgaemlnelvajezd
Saumn uanuedeuesrinelvnanszae
DY NIVAWIBVDVVDIAULAUAI ] TUIUANIA
dy = = @ = 9 3 A

Wumlioeaz Iuoenineald sIunaamie
yoalszmdalne luihypiudyiinelva/ldenen

4 '

wasduguegluratetiniavesiszmsing
WU AndIauldosany uns w1 a1

7 J

= @ v A [~ 9 Aaa
Fe9510 wazdev dato v 1iudu (WWTNUN

Inaluny
AALH ANTEITN

d a a
5ITNAAASINANNITZINYIA, 2553)
v W I g A ] =2 [l
dyanvainihuniomunetiseniai
o J ] J 9
wugvesrnlanselnelug) ldun «de” dall
va < % 4 1
Uszia anuiuin Ae luaiedenoull a.qa.
9 v Y
Uszanm 3000 - 2000 1w ¥y lalduauaneg
UVl (ALTAI Hazaiuiegly
a 1 Y @ a g
vsnaudowa Au) luilgiiviunaduiioahs
114g ieann He9g9 1azdn 20 1WoIT WA
9
| @

Yuilueraninsiiesd (TSU.CHU) (Houdo)
1 Yy 1 =1
nazlunasewnlatianalsaesaniinssermign
T Anszneululsudairudunng Ju

o < A o A A A
Tunilgadoiszunm 304 Insliidomennad
I Y3 I 9 & & '
Wungs Idmuaniesnunilidaonaziiaig
[ 9 osj (= =K a I
T noundniulifilasqua Junaanudug
9
avassnihhided)d Taeliidewignoougua
a A a a Y 1 dyd
wayIng) WenSaduTaudmuauiiiina
na1A Ao 1EE NAMIYMIAD IUNTZNT
E4
aoulatilonatmdwsiiinsouiioad
A A &£ Y 1 Y A
(ileade) Feaonlanuiudn s udenin”
A v = = = A YA
uazitieadieszanindemsnaueddiizinsen
k4
< o
nld amsrzgaidoriligui@es saudalduw
19 A ' = Y v A A
Tududeriy Mudadianumswiviedoe
uazdszmailiyinfuaudenuiueins
S 1w o Yy Y 29 9
awataiuiuduunlszmaunldnnumnsn
o A A Y ng =KX Ao A
indedeamlde mszaziiuididisonlu
Mulai g g (@ = We g =131) 100 UAsu131)
v =2 A 1 <3| a dy A A
Tannuvanudatenaweilumaiomiorde
A 1o A A A
1 lafiegordoluiiosiundoaueuilula
ad A oA A~ =
MAFonsorde wazilioll a.d. 1983 MIMTIU
Tayanuantianind i lunquanveousih



o

nn9a13n3aANIsUN L T 4 atfuh 7

9 ] o %
ined (ieude) Huuru (a51) noaddall

A 1 = 3’ 7 a
ﬁﬂm@wu’a‘uagmqnmq Himidn 5 nlaery

. e

AA o w J
undayany
4

@ ' <
Fudnny (Inelnajaeniiin, 2553)

A Ay &£ A o
LEADNAUNY Cﬁﬂﬂﬂlﬂuwaﬂﬂqu

>4 ] U
anHLNITER A
anpazMIogoIfvvoIrUIAnTZaln
=) 1 o U= 1 [l o 4
wsou Ininegmuilungulve uaziienye
9 A A Y] 1 Y19 o 1 A
Wesnunodeegildnoieni <la”nie <In”
a o "o o o 1A
ey ey (agdigoadu) laua (agilie
Y
) laldna (egrhnlduithag lamiiena (og
Y 1
vhnitiewaiiing) lalua) (naulnaige) lntles
(Ine) lalou (eglunaiuloun) lawile lald
a o [l <
wiolaoeu fudu (Inolvajaeniin, 2553)
ld' o
Tnelnaowawaniinuilszmalng
Y ] 1 nm Yo
niiuE s Inelva lu'ldSuns
o ' sldyw =} A A
pousuiniludasoniemsiiiosiinatiaiumg
~A o Y A a d? [ & A
uaznilie nmsdsuinmaiulusyaiudaiin
I 1 1 1
iHuszeznaenuIumn U 31me rUAN
A £ Yo [ I~ ﬁldyw a
nszmses Falasumssenusuiniludanouazil
{ o a [ =] 1 1
idnialluvdnuvasia uarwrinilng
= v ycu ] { o a =X
Tnajga i@ udasonaylififinie Adana
o o3 19
tufludowiinesealagenewindalszmnalng
® A 1Ad o a g A
pgruetpsnn iinniaumsmmz e
o Y my=x o Y 1
i dseauazamnsnegld vat s
1o A A o 9 £ a
Ineluaidruauun Newewniiseduiieia
Uszinalneandowendronuldmauiam
4 4
Fandaana o Mnaszma Taemsmanusudng
Tunnaviendw wu audheaau @hls ou
' 9 = = Lﬂy Y
nods 19 UME Oudaduded 91uay

159971119 9 uTudIves aulszlug 9w

Inelugy
ANGH ANTETIN

Aa 9 + =
VINMI WIS NUNIziise NunIAe
NUBBUNIA NUNIINTee utindoaly
Soms-awl nuides lumaswase aueen
Y 4 & T ~ a A o
FUVYUDY 184 FIyuegnuNlaINyIAnIoll

£ 9
auiinegasalnu Nedl dwmsuSusiaeuunu

z 9 U [y [ A Yo 1
1 dudludradimdanenamiions1dsusn
apULNUIZINAABUAY 1,000 — 2,000 LN
maaziuesn uazmaldasgldsuainouuny
323101 2,000 3,000 UM A TUNTINNUHIUAT

Yo ' =
wldsuameuunuaouazlszuia 2,000-
[l <

6,000 11 (Inelnajaoniiin, 2553)
vy
v Inglveylunsigosao
] 1 1 QSJI a A 1
s Inelnapiunguanauauiegu

4 { 031} 1 1 QS}I [ -4
nuNAwaMsneAulowgosaay quinal
wosruti13 1 Inelna luuSnamamitouss

4
Uszmdlneasegludamiamisesdon Tasmmz
N8 unoyueIN Hazdunaleanydosaoy
£ 9 o 1 o o Y A
Fagiiaalnelvajaudiany Taun wardanum

9 A ] %
5191 1o desaouaunsn luilagiiv
[ @ [ A YR B~ A
Tiauigesdondelainiuiiesvesrnlng
Tng FallanmthwSou nazussernaaie q <
agonurInelnaluszauvessemaniin
4 o & < . '
wniiga Mail egirue lnelvajonemn
2]
nnsgmudnaugeglusiniamisosdou
] I J ]
Uraea e utseonldily 3 naulvigy fo (1)

oA 9 v Y A o A oA A
ARV NONWINININY (2) DGUNHIL
= 9 ~ g/} ~ =} 9
Anaans N Taglinanuiannisgsy

U A o Y @ 1 A
510N IUTFRIUA A UBY LA HIIN
[V 9 = 1T g a
8ang U INERszmawiniluetaniay ag
3) nquanlulnasesvesdenguid il



o

113819n139an13LN LY T 4 etiui 7

HAZAIUIE (WNTHUNFITUAIAAT IRAY
=S a
WizINe3A, 2553)
]
munInglvey
Y
muInelvginenimiyauazaiun
Wowiuvesaues e mavesninglvg)
v 4
WioNGend “mla” Wy uana199In HINN
[ KX o ) dy Aq ¥
uanawadnumlng Tasmmesiiug a1y
F4
@ o 1 @ a o 1 <
Auanaua @delusia 019 M1 “417” neen
= = (% ) 1 3 1 =
doamiouniu A1 <l 1 Inelugjoanides
1 o 1 1 1<
1'lw il senidesin we ifludu e
=\ 9 = Y 1Y
iinnuadleaduazlndifesiuniyInienin
=) = v
mile MEINIANaN wazmedaulzluiy
Y
uaduiesenAaiouiuing iy aulne
“31lAudnn neluain «en 1fl viondn i
Y ) o = o W 1A
19 11 dmSumedeudisnssInglugiGen
1 = A o <3| = J
7 “anla” sglidnvaziurnaunionugud
= v v W (= @ = 1
willeunumonyIwi Indyauziiies 19 31/ ua
@ @ = @ Y = 0 Y
niyruzamile q onduldnatedos ¥l
o d' 1 =) U S A
fAaznaog Ao ulidoaazaung
uanaenueanll amivesyninelvalusa
3901 ualuilagiiuldimsdsulierude
£ ~ 2 Yo v o g YA w
Ju Taelinsuissagnanny ldlszay
= o A Sldd? C3 9
idoameaazdonnuringldau Jagiiuly
4
VInNmWIEZMEINamM 1Y dmfun iy uilou
2 9q Yo 9 1 A a A (=
il 5 waudes liiflufitien esnnlid
miBeumsdeum e nelvg) aurqiioann
f31a Usemamivwdldiimsaounulne
4
T Tusgniu daiu augulnidadylad
= = ] U 1
msanyImeudou uunlneluguaediala

AaAa o J J a a
(‘W‘W‘ﬁﬂﬂ!“l/l‘ﬁﬁ'illf”f"lﬁ@]imaﬂ“l/ﬁglﬁﬂi@, 2553)

Inaluny
AALH ANTEITN

= 1 =
My uTouvessun1s12 Inelva
[V I 1Y
anvazdludmnaumiounidiuun tagnz
Wi newtl w.a.2503 (a.91.1960) Ta 1A b udieu
= 4 = 1 [ Y
pUBAEITIUYNA 3 1709 uaasoiula
= ~ < 1 Ao Ao
51309 Tud) w.a. 2503 1Wureanigauissuia
4

wieauzuTmsthudiouiluvesaues faiu

4
AmzUTMIslannnenIsunsAensAny

o a 1 A o
Mmmsizimeeudsli uaziudssagna

De

=\ (%3 d’ 1 L 1 o
Yudn 2 @ iededoniseru Tasiuilu
o g = o = A
nangasddeyavudsulszandnyIln 6

9}0’/ (% zﬂ' = 1 [}
wazdszmalsnasgaiuied) w.a. 2503 uanas
1 < o a
msdszmaldldliuungndadieniandon
ag Y 1 ~ 1
wagilnumswaunsnnnsaiannmisua (lu
v o a oa/’ dy A v A A
adesguramIenanIY) el AunNmiaden
E4
Ysvigalvuieglunseunsesgnivuas
dsgmanldiimsaouniminelnanafgaiu
1 A A o Y
nquaniiladeurisonaviinisaoulagn
Y o o A o oA < A
Tuny Mgy nsanlaedangaiv aAo

[

A o K 1 1 =
mamsaininanea neluangunilesiuau
n11 40 au I@lldlagouniuinelvaidiua
yiuu e anane Sgunanmswiildaenes
o w Y o =< 1y Yy < o
MENMITI1IINTTANYIIY 1190gnIVNN
Y < Y3 ~ @ 14
Mhefgnai Thenansonilioidisenseninla

1 dyd I A 1 =
Tugstitailugaiiauuvesnulnelvajganii

A A £ o Y o q Iaq Y
mefifed Fanaennlaimsdaliildaouniun

[ Y

"o 13 A
Ineluamsgniuudinminelugneuiie
@ = A a a [] dyd Y
"l,ﬂWﬂ‘ﬁu\‘I aunavaziaylalugeiitosuin
A 1 = 9 T A o '
mmmmmuaaﬂmﬂu% uadauanuInuae
MSIIULAZNITOIUTTTN ﬁx‘ll‘ﬂuﬂNiSQﬂN

@erveameInelva inszasalldaoulisy



o

nn9a13n3aANIsUN L T 4 atfuh 7

A 1 [~ '
wszAnymmusodaiidunienms (Inelng)
<3
ADNILIN, 2553)
|
NIIUAINIE
Y Y a (=1 1
Aaenazdugerinelug Tnsues
d' [ 4 [ @ [ dy
Mo wendnyalvoasun aaaelyil
Aaa o 4 4 a a
(WATAUNTITUANAATIRAUNTLNGTA, 2553)
v Vv
ﬂ]’i!!ﬂ\‘lﬂ“ﬂlﬂﬂﬁj“ﬂ]ﬂ
A 9 L v o A o
@0 : ganvazamaend gy idodd
Y
I~ v 1]
vonziludononanuuLe MalagaanIne
I Q ] a
AzIID ATININA1UIY MIMTAANTZAUUDA
1 v Y I @ @ o Y]
5 9 lsdnvealluiinszauanyuziunad iy
9 = Y o & v 3 a ] A
1011 90 1 ey Rudluiruduaavuuiumae
1 o I o
vaaseduiluynszqu uaniinszquunaen
Y o dy [ dycu 1
WnuynIzau t@eanvuziindInlaluay
A A o w
NIONBAAY
4]
mang : unansnnae huazan
A = 9 Y v Y
HUOUNUNIUBIFIIIU 19NN FWNUN V1IN
= ~ ' + Y Y <Y
WoAD1 S “Aula” Ldrmad e uta
Auauly : vuede Ainndsyy e s
Ao ualuilagiudmenldinnAsuzlnoasa
= v Y Y [ A9 9
wienn ldsiaury dudedl visednuadin
I
115l TnndAs uzuny
v v
ﬂ15!!ﬂ\‘lﬂ1ﬂﬂlﬂﬂﬁjﬁﬂjﬂ
& Yy a 1 1 A g
i@ : gnajeana lnelvnajrzuasmeiilu
9 Q' Y <
nuvuEY Useneuds 1de tazinau Taadodly
Y Y
[AOADNAVLVUIVUIANDAA) AITY 197208

Y
\ A g

Yy A 1 dy o
Harunuaseeni@oaurilzend “doila”

)

@

A o 3 9 9 ° ] S

mindadudednthe nszauinnduuaaiy

Yudafu oviinmsvad ualraareiian
9

APNUUNTY

Inelugy
ANGH ANTETIN

Y a Yy A ! ,
fdu : i iiaseaeiludiulng

< I R vy A A
WuazURentluigIsI e azldduiiony
o 1 1 v A 1 <3
fddensuod 130091 “Wagu” nanjsdineg
< v A ny Y3 o A o
witiumesulIdiv wagldhdudatumany

A 1 k4
n3any : vy InelvgazAnuen
Y Y = Y ] = 9
nazind e dmilenenosed1usons oy
@091 Son “wamazdon lulemadiigy
inazihaenliaa Yuilnwy wiend wniln
o A Y a A z:?
Uszaunauueny o liinanNuaIsuB Y
v | A i
mstuthdeuveslnglve
F4
Amstutlaml§nuveddnlugiu ez
v A o w :/' 1= d‘ Ad! =K d' d 1
duEesdwuliauailivieounadlieo Gonn
& A4 o £ A =]
“U9TOU” W VATUNINTOVAD 60 TudIn
@ 2 o 12 o &£ & 1 A
nduu U lnLdnasanils Fwaaziliiive
~ 1 U U = v
Fonuanaranuhl Taserdeguain “uitl du gn
3 [ 1 o o
W 1fundn nande dwenaidlhmlsgnurhwh
| o w [}
antudanivdludraulauasy 60 I (Inelngj
<
ADNITIN, 2553)
il Hu gndl
ud) vanede Fevewninhunldlu
) [ 9]
msiszneutimiignil 3 10 ¥e Ao Nu/aw/ae/
e/ Vn/me/fe/genanm
= =< A = 9 [ o
ant) 1ineda Foveagnil drwsuiiun
Fostlsznuauvaanilil 12 ¥eo laath/ema
a [ 1 <
Te/dag/Tue/du/gnnda/1n
F4
191 Manede anurevesllig 12
Ao wy/nde/mnszareasadung/aslng
WUVHY
4 Y
el undl gnll waziiell Usingine

ﬁ%L%ﬂﬂ@”l‘JJﬁﬁNﬁﬂlﬁN



o

113819n139an13LN LY T 4 etiui 7

Inaluny
AALH ANTEITN

91
1= g 3 a 2 3 (%)) 1 1 ]
uddl | Au | du | ew | e [ TAn | e | Aa | ga | e | m
and| 19 | dh | ® 11 a Ta | oz | Twa | du | e | dia | 17

QLo

A a o A J Y
091 | v 11 1@ |NITAY| TSIV

9 a 1
i LIWE (3} ”lﬂ LR P

v A 4 = =S Y 1
M3tuiniesen (60 1) Ysingareaz@eaniuasisiiuais

1 2 3 4 5

+ om/’ d‘ a 2 = 3 Y a 1 LY 1 1
2 amfh 818 LN ﬂﬂﬂ' e ld AABIS qﬂm @au | N1

6 7 8 9 10

v v v 1 !
o puaiTlng 10 Fenuauds uagnilaad 12 Foddly

v Y
nua Wisuiuniluiedaii llauason 603

v A o a =< <
NUBIS aUTﬂJﬂ goau | eaw | Undia

1 12 13 14 15 16 17 18 19 20
dudia | auld | #1018 | dauth | U0 | dewn | Aed | gola | whdee | mlua
21 22 23 24 25 26 27 28 29 30

om/‘ @ g 1 <3 a 9 g + 3 o A L (= [
nudu | augn | seda | @ield | Tnls | deuth | Aes | guan | wnd | ala
31 32 33 34 35 36 37 38 39 40

aald | Aald | quih | wd | Aun

41 42 43 44 45

5] 4]
g0y | alua | Undu | dadn | Aadia | dald | whld | Audh

46 47 48 49 50

51 52 53 54 55
e | quan | eed | mela | dnda

56 57 58 59 60

[

g [ T [ 1 Y
falua | Aadu | ge81n | wuda | mln

] 1 ' 9]
dioduitl fugndl asusiuau 60 1 (nilesen) udauFuriy “Auld” iWuddulien

Aad v = U
'Jﬁﬂ‘liutlnj 119U IY
2 oy
withiuiies 1050 Woiswiulnee
Qy = = - 091} A Aa KX A 1
Augalu@ou 10 wod Astiu@oUdVINToN
A a 1= 1 A o %
“@oudunitvue” uagniliduan 12 deng
miapdnaoudsudInaulihTuiumiillvy Tae
o 124 v o 9 AA A A A
Wdunivhwihgniliidednaoudou

A = [ Aa Y c; A A
IUATUY magﬂﬂwuﬂimumuaummmauﬁu

v o A o 2 & o A Y =
a99 Judau Ao TUIUNLIAUADUD 1879
Fona “Tusuduilmila (nlnej)”

le = A a Qﬂll A '
msdugaveitluaouduiivu dan

< o < 2 '
Wunenaszan mazdlumsaugavoadl
A 1= A A o a2 Y o
ABUNTHUANDWINEIAUYDIIULTNA VN IA
A = ' =~ ! b
@eUAD FauiuganaunyaInI e lvina

< A = 9 a KR A A a
HAZinUINgd L3gVIDYNDA mnﬂ‘izmmuau



o

nn9a13n3aANIsUN L T 4 atfuh 7

1 1 dy ] 31 2y o
vaneeg1alues9il 1wy o1t nuluaeu
A A cy I ﬁJd' a A I Y o
feenu nseaiunyBaunu niemul3iiuena
AN ﬁnmumaaawﬂﬂﬁ’nwnwmgﬁaﬂu‘m

v A A d 1 =
ANNANYY (Ha1UAY) NUAIFTIN (DONaN)
I
ulniag fudu
o oy a4
A3 NMIHUYHNeseu (60 ) Nuang
Y

Y v
Beduriu uenanazldlunsiudl deuailin

=< =

nigaudalanndunda dalddumduaisng
o v ¥ A y v o &
152317UA8 NA1IAD AUMITINVIAUIY M1
2 o w [l 1 = Y ~
Yhazivnedmmizresnuad lssoudsn
] H ] yc" sz’ a3 [
Tilasuly v e S5dlu <alfule” Aazdang
I A 2 + &£~ <3 A 3 L] dg/ £
Wuliulvegni in « Ae daeIuunia
o A P = o A Y o A A =
AUADUDGIUDITULTUTUNAUADUAUADI
v Y
[ty <alduih” aoli
A y v o ¥
mannnngdeduiu venainogld
I~ 2 A Y=Y Y o Y v o w Y
Wwasesdeuiudlrdanddanivlsziriuaae
1 ] dyd ] “gﬂz +”cu [ dydd @ “omj)
i Auiiduiu <auls” Juwgetintuiu <du
o v I~ o $ o
i1 nazFuaeldfiduiy “aree” 1wy
Y v
Sevegnillauasunnaduiu tdnaunusuy
Y 1
wulwidn Taetiuauedieiiliises o litivge
A o A o 0 o A o
wennil yotlnuie Tunaaz Sunruly q 1Ty
v A d‘ = o a AAa 1 @ A
F9ANUUINEFABDINIAUTUTIAUAALIY AD
=1 1Y o d v an d' 9J [
HanudunusnunsFIauazneIveanuns
MUEAIFZAT LA MTINNAVIEAE ) DNEDE
T A a\ ﬁ' \J
ﬂ]uﬂu!!ﬂ%ﬂﬂﬂ')]N!‘lf@‘ll@ﬂ‘]ﬂ'flﬂﬂﬁlﬁf,y
1T A a A Ao o A v dy
Adsunazaan e Nd Ay Nagl
Aaa o 4 4 a a
(NNHUNTITUAANT INANNTLNYTA, 2553)
T a |}
misuvesnu Inglvey

= [

1. dudewnseduinazdandn

]

o dl d' aAa
AT UNWNUNT AT U L‘WE’JTI%SU"IGH'N]ll']Jﬁ

U

Inelugy
ANGH ANTETIN

anusyuazillginmny Fadeldsui
yanINegIgaved Inglyg

2. TWimsendounmsndenyla ag -
919138 TANTAN ANz

3. sngosuazladiudiAnny
msfny msGeus nazmsiilyad msizez
Mlraedsia uazduiudiallgithuineuna
ANNA5

4. §AMImau Snasounsa uaziiiou

a

L
9y =)

5. aoufluaugniw wand Tduun

M3z voUtlounouaY SnANuaIl wolaluds

4 A
nauley

1A

6. muonluseand q l W aeuld
= = Y A < A A Y a
UgNNBA M IEMNNINAILEINIU NTDNTREINY

< @ [
lufvzaouenn aouliinauaunseaouliiod
9 oA A o
Whllganeimsiiiounsizazdinnly
a d' |
AoV Inalvg
A 9 1

1. anudeduman : 1 lnelng)
a 4 o
vanuweiulunnsmaul Tagmuiznse
[ [ d' (% d' = a va A
Fauade anuFenannyuyubalJia Ao
o o q‘/ Q'I a 4
walaa dnlds vilyyaainy eridaasd

) A o a A o 4
YoM 8931A n3eihyguin meliudd

4 a

wldliiaegululanadssa uazfanszinwiu

Tuiga
= A

A o a [ ~1 9
2. asdnaansnuedlimiy : aulatu

v
=1

A A 1 ~ Y k4
Westouiren nﬂmzum’mﬂwmmﬂumm

AU LAZATOUATI NNIUNTLILUNITUH

q

n3znad11 (Rena1) llagliluganaadnd
4 4

dednaanidsaia neslinnuduasosau



o

113819n139an13LN LY T 4 etiui 7

HAZATOUATININOUATIE TUNTZ U IUNANIA
N E Mo Tud 1AM NEaUT 311U
o o ' A 5
wihinszndlinedaganis o muvuniu lag
d‘ [ A o Q(Q Q’d‘ [~1
aNuFonanludidnaansnue i uUe
A
aulugnyy Ao
¥ ¥ Y v
2.1 ANNFOIT09N1ING 4 NIATY
Swﬁwamﬂwmmﬁmﬁaﬂmigﬁ‘wa'zi'aq
A A A9 a4
2.2 ANUIFDITOIHID DY NH¥1D
9 A A @ a A9
thuiiesloudeuiludganansswyurior
Unases thudeslueaannaredumia i
Y A 1 19 Ya o o
wihiinesdoadosqua iliinansouasean
AUNLDFITUIA
A d' 9 A
2.3 anuyeeaalanaresthuni
anpazmiouamaniios hilimeadeaiaog
. ) , o
nlanarathu WhoaniaAmedluaieanine
' A A 0 & v A
MazanAIDug U o iuail luaifeiwalnea
A ] Y
FUATIINYTY
A A Ay v A Y A
2.4 ANUADITRIANNY LKA
@ 1 Ya o 9
quasuaswlildinanuanatiu
= |
ﬂigmmﬂlm‘mﬂﬂﬂimfg
~ 1 09/) S A
Uszmdlvesrlnelva duiinoy
AapALLAZINE AT DINUNTZUNFATUINIAY
iosnny 1 Inelvgjiudonszunsaau
[ 1 [ S 1= ] Y d‘
pg1unTInTa Uszmaldrulvadaaniuges
o U dld' o 2 = dy
sy undn dsemaind ey Teil
AAa o 4 4 a a
(NNFHUNTITUA TN INANNTLNYTA, 2553)
Uszmditlosansans wio “uuIwgn
I~ I~
ud Wumsvssnsuduauasauilsznd
Yo melgy M “doo” udadn o <dn”
= v A
NU1EDL 191819 Ao a1utasluniuine

Inaluny
AALH ANTEITN

A [ =3 v ad =1 A
“A09"NID “9a0Y” NI NEASH 1S euaiiou

v 4
MneantanznlansiaazeanuIIMAnALAL

[ 4 vAa 3 4
nsndaudanauramonalIniauaauly
YA I 1 A YA

NNEIIN AR oz ud19a0 0NN T oNY
v duamas Yszndldesa 19903004
1R o 1 } A 3 an a
s lneluaiisaedelvngla dellunsnssud

J J
v Aa a

A Y~ v 9
Anaans Anuyaseneeulignuesaun
a1 A A ' 2 S
Wnaaes mazdeluyyngilva Unaezil
m3vanuegilszanm 3 Su uamingnimsun
4
v A

aa = IS A
uummmﬂﬂzummamﬂnmmﬂu 51307

EX]

e

9 & [ U dy a @ d? 1
Sl Fanudanantaziouiadulurialae
A ~ A A £ J ' ]
AU UIANNITDIABUILBIOY FaTl U191
Y A 9 1 (B Y ) o 1
udsiynthuaulvg Nnedunnmsiuils
I 1 a 9 < a9
wazilugetlameuninggIouueuan ) BnAIY
2 . -
Tunouvodlszinaosad19anall
A ' v Y 3 ~ Y a v
NNTTUEIN Fudou Wnwenzdnsezla
% a wva T W @ v acd
FUMsUUa nazuaId1s1INuNERTs 9zl
~ dy 1 Y k4 a o
MIIAUATHZIUNAGY uAIHLINIINAea AU
Ao Y A Y 9 ~ 1 ~ A
nIadu e lideand (@nuna) gadfvte
aunall aruaseauaameuuuni Ty
Uszauaeniesszauiian induaonuiid
unslunAsyzuazlszdudloann il anniu
d! 1 1 I~ dy d?
gama dadulvgrziluaendoana
szimaifesnnauausa n30911994
3 ~ 9 o Y A
W3 HulsemalnIApuTUNTE YN BINIETAY
Y
[ % Y] o
aduraannlumennldsamsalusuannad
Tuggeenwisivesnnl suigesdounon
a A AA A A o Yo
Wulsziwal Neelug) Tanudenuinlade
1 “909W1371” 1EDNEYTINTENNEID Tudu
9

=2 ° A A g o
YU 15110 U 11 Li’ﬂ&ﬂﬂ%uﬂi‘u TIAIUATOUAT



o

nn9a13n3aANIsUN L T 4 atfuh 7

= 1 < I Yo ]
wlinnusuiwilugy 1A5umayynaa dema
=K Aa 3 ldd? = o ]
FIaNuuegavn Insiiyydnuiagu
nana1wiy Tunanawauaziinsyailsz il
TauTrlanalarauihuisou uazJadaa nagil
1 A Y Yy v [
nsuraesmsmiegulsiamlideusy
I Y
WIZUNTID1 FIANUAIDI NN UDNIINI]
Y
galimsuaaImsazia Ul M UEAY
UHTANA ) DNNINUY
UszinaluauasonTnar tuilszindl
[ Y '
wyggianaaliungnarduldudingai 2
A 2 v
@5wsniuanlune) lunsiidanznaldild
A v A Ao ' = (%) = Y
Ao MINeHIIANTINI “Dnayaaz” Faag ]y
[ Y KX o [ dy =\
1 luauudnaithlaneda uenanniisziims
Y 19 ~ ! o 1 A A
M5 LNAMeEenI1 “A1von” Haziingoq
Uszdvdiven Nuaadsdadriuiunising
Y 4 (=1 A 1
WizuN5 5 03n 1 Inelugilinnuyeiis
< vy v 1191 A 1 yy
Hazrelidaesoaiunnuinla uazdenla
o a 1 1 1<
Myngisdiunsaliundgmedumsasudiu
Y
1an
dvsuilszmailagnilieasatl veos
Y
] YRR 1 <3
w1 Inelng Hasae il (Inelugjaeniiin, 2553)
A + = 4 Y
RMIDI (NBUDE) 15N VAY
v 1 9
1. dszmdldesd) vy Fuile Tuiu
o' A = [ ] =3 dy
1 /1 Pou 1 19IUuazMInananued1eanaIy
2. dszmdidoongIn (uped
Tnidszat))
A s A A v
eui (Reud) Usenoudie
1. Uszmaitlesilena (namaau
a o
sNanssuveanseaas)

2. manadi)n @nlndiiund

Inelugy
ANGH ANTETIN

Y
AgnAEHaTd0Y

A )

mauay Usznoudie

1. dszmditosngined @iien

Y v
N9 0e 67)

2. mAMANUIINAIN

A A Y

U Usenouale

1. szmaiaeedaalva (@uaneniu
noau)

Y

2. Uszmdiesyu (Ind) 519 (nama
YPINTEDH9)

3. dsyiwaldeea19ans (A1UVIY

F2
gnuia)

4. 1szmallosmavauu@uaninng
111913011130319) Usznvuazrnulildnms
yYyushganudanuiulgla

A Y Y

heuri Usznaudie

v

1. Usziwaldesweuiin (tnania

4 3’ T H
aans A a3inge) Uesrignaneaynsie

2. dszmaldesiuae (UVBVV

9 3’ o w ] 1 [
M3zAeld shd i lna) vevu o 1)
11 010 nazfgeenglunytu ez uenvytiu
~ Yo
NnauzIN)

3. dszmdienedia (@sziinaneduilos

T~ Y] ] 4 [ <
Tasdo il merzdalsaseldduuas
A [~ QS:
aFalutluenanavane

4. meMadIvyute (VuNHeinn

9 v
wilatmauideena)
A Y
mouYn Usznouae
Y
1. szmdidosdieaee Uesn1aiin

(\‘1114!51\‘]1/11?131%?(861@%@)



o

113819n139an13LN LY T 4 etiui 7

Y
2. dszmaitosrylil (unaaiiali)
A < k4
eua 1sznauaie
Y
1. Uszmdiesrglathu Juduiles
= 9 =
MUFIAVUATUFZATIULUD)
2. Uszmdldosaevan (UEOUTITY
VDINTEANYANIT)
3. szmaidosngdnduuman
weua 1sznoudie
1. dszmaltlesrgaiuaianuiimi
¥ J ] )
@UaMeR1VEHUAD W INTTH)
2. dszmditosgaonlidingsw
A v Y
e Usenoudie
1. dszmdesngdunin (1mnane
Y ~ 1
Auneulvnalawisy)
2. Uszmdiosurign ((ueain)
A a v
AUEY 1UTTnouaY
Y
1. Uszwmaidegeruiinid anania
091 A a
o1z lupeudy)
2. Uszmaldestsenas (a1u
fN1IATOINMITUNA)
A a < 9
iaUaVea Usznouaiy
1. szmaiesnsiaauiios @umia
Y
Tinae) Taoiusdsi]annenszynsdi (i
~ ' = Y v o Y
nszhanuadaeny nalimssundouiili
Y] A Y
aNeNUNOUNNI)
2. dszmdiesTlaalnlviu (uilase
Tl
3. lsunalilosnuae (VYNNI
Wousuazdvaj)
()
4. dszmdh)oardyuion (uuuy

Inaluny
AALH ANTEITN

')
3 1
5. dszmdideslA@ueonyin (uga
= ﬁ! = =)
MeuooNNIIYY) Feasimsganeunnilize
Tunhl
A a 4
aUaVaed Usznouaie
1. dszmaidessamdngvuela (1
a o L4
1ainils 1))
2. dszmditlesngnegu (Munnei
nzIU)
3. szimdldesd ateding wsew
dous1il Iy
\l |
ﬂ‘lﬁﬁ%!ﬂum@ﬁ‘ﬂ1flﬂﬂ‘lﬂﬁy
nmsaziauvess 1 inelug A
I VAo w A Aa [
WumsaziaundiAy Ao “mifouningnin”
2L o a [ I~ o o A ] a
FIR11 “NINLHI IWUMABALINY “NUUT”
= v Ida J A & oA I
NUBDY TAINNNIUAYHANHIN TN UV UITT Y
auneuaruduun msdeunanensudluns
1 a 1 " o I [ H
DEULUUNININVOINUUT FIUNIS 1) unn
= [ an ) v A [
@euLUV1nURs e aun 15U vuTln VUK
a Y [}
iy nszlaalaaduliuauianizvednany
£ I A A o w ) 1
Fenaouduniosauasdiaglumsivuan
Y
mMsflounIngns1 DAL IIOND
a g Y] @ [BR! 1 H
Taoauyaduaifuazaniio uadiulvg Anw
v v A R AA A A A A
Tnitluduiie ali¥eSendnyene “msflonnns
A Y o o A Aq Y
UN”HIB “DIUNUN” S MTVAUATNIF5Enen
a 9 A [
HNNNABINUN (119) A1lsznouTInae
Y o 9 & A o o
sazlgnireiivesriinasududanivuanis
Y
A
o [ V=Y I
dmsulsziaanuiluuvesmsien

9 1
ANz NIU HiT0Ua17 “NaINNIZYNFIN



o

nn9a13n3aANIsUN L T 4 atfuh 7

< [V o 4
waanauInnslddmssuuiellsanns
7o = < 1
WA U AIIIATUAIAIT vaziaAvadglan
(qaj a 3 @
wybdtiu wnsmatdnyunaateldnienlaiu
wennshiliydnuiag 1Gen “@nuiasm
9 3 o !
Tsvug” wseutuusIAITAIN199 31011
a Jou Aa a A g Y [
AUIUADUNNUUSHaZIUUT (TUAY Winuu
) a <4 o
Houswaasnnuaualumsadandunives
4 1a 1 I~ a
Wizwn59A 31 Inelvaionuasmenilunuus
a = 9 1 ) = v (Aaa
azNUUT a1 uaguLuUe1nUnTeves
v JIa o’dy A A
dadnumudtiionnodluwnsyw ens
a dy 1 Y =K a
naasyiaimeunsoonlllurenine veiiew
waaslulomaduuenmtionnuaadlugisia
Y
[ 1 1 o @ 4
AaNa arudiAgreInIsuaad N1eginsal
L) = d o o
n131 wazauaslszney eulnsaldiAglu
a dy A v Aa a 1 A d'
M3flouwiiall A9 AINUUT (FaRHIT) WToN
=) [ 1 o =S 1 =
FennuI “@Iun” Jaudseney 3 @i Ae
= o w vy =N Y
Un 1119 tazd1d Tsrnunsaaiee) qulnsas
T¥nszavadadiualtaarsanuaaliareay
9 o A v v A o =] 9
wieuiweonlelenvilnuazedmsuaslv
A A 1 Y =} 1
gusanseiiel)nuazure Ao uun au
Y
oz laidoindifernuilnuaz g uen
= dy 1 = =1 9 =
WHIAH @IUVBIATHLDI1NMT INNAHT
AIUHNINYOAUHANNT 0TINNEINA LAA
ANMNNENVDIN 090U (WNTAUNTITUMAAT
MANNTLINGTA, 2553)
< |}
911’?155@'!9]9]611@3‘”13%“8114&10
psvesr N nelng daulngjazilye
Tagldsinvsosealifiudulvg vieen
1 P2 A o 1
nanldnwesulsemueisuesyiinelun)
<3 ~ A Y] [
afFewaioununissudszmuerayulng

Inelugy
ANGH ANTETIN

dm5ve1ms soatleniioganusdlnelvajin
A o A Yy Yo
Wunawnuiu fe “daur” wie @i
A % o A o o A
MADe” FIWNTZVIUMST AR AN
TaotiFoisonaun 1y Inglnna1 <o 9
e wladn oudndldduasiaenis”
3 9 Y
oahiihuiniminlaeasddasiaedie
0 [ < '
winilwauiuemsnldineunnedis auld
Fo11 “lananir’ msrzdluudiananelug
=2 A 3 Y Ao 1 1 1 a
dantundesdinedaiueu ununnaui
a o ' <
wunnllizeunsoliiauluaslsems o
9 = o’/ 1 9 d’ = 9 =
doamseunailldre Welulinud ez lsuall
v 1 g a ¥ A ' Y1 'Y
2211 Niilganeudr wienanldn “unulag
2 A ' Yy A = A o
a” Ao oseglanninnnal (seuailounuyn
{ < '
InedarunllInundssditard msizmgand
Y 1 Y A 3 dy o ]
daiazedruayldnniinnnar) Nl 02
Aad o Y 1 = 0o o '
winsilavateeds A Kulludminsssuen
o ] oy a ) A ~ 9 Y =
oinimsn (Muhnlgeseuiesndl onaien
VR o a3 l a @ o
1&g hnsdusagal neansedralilnulaiuii) oo
"o O 1 ' <
niinee e Hudu (Inelvajaendin,
2553)
|l
ﬁﬂﬁ]ﬂﬂﬂﬁﬁﬂm@ﬁ‘ﬁ]gulﬂﬂclﬁﬁy
1 3 A
s neluapusurindaorilaenssy
o s £ a2 A =
Wuendnualmwiy Fududaitanenia
9 4
913505351 Vo9 Inelun) el anilaenssu
Ao o A v dy aa @ 4 4
Ny Taell (WNSAMANTITUAITAS
MAUNTZNGTA, 2553)
Soulnalnal (1dula) w1alnelnajez
~ A @ [ 1 a =& Y d?
[FonizounnoIfeY0 1AL “1Fu” Fagnas 1y
Y v amaa 9 Y o
nlAedumnzauiuIndInvesdau uazidniy

UsemaiTausssusuany ynlnelnal¥3ia



o

113819n139an13LN LY T 4 etiui 7

1 1 ~ 1 =2 o =
pgoduisoudte Gaiuluilszimal uazszneu
prFwihlsihun Fewinuazeranusnusen

d 1 o 1 o

45z Tomin1e o TAedreasdn wu daauiles
. g A o QIS o Y Y A
duaeunuiiug Imaosdaddudu maden
T55agnimnzay mlFlumsade mu vaem

] [ <]
asarlgandosdanatduan gguu1an
pugu ansaiualliluiuld daugeiou
o A As 1o Y v I
anvazveusounldsmeliauiaduauie uaz
o A @ Y Y Ao o 1 @ Y
dafimusuninlnidunnainieunduueuld

o o

Haulduruniug idenassuldlunsilgn

Y A @ @ 1A 1
asusounneres Tnomwz 1k Allogunue
9 v
Juagialduaziivuralvg Tl ldTuduiag

4
drnglunmsaswiwsou 19l duaian

zﬂy A 9 [ QsJ' A

A i dhiFeu Taseadanasm 59 uazouq
wennn i lWnd s znndug o1n lidn 19
=2 9 @ A Y o 1
v lduag 2 dngnidenunldirludiuves
Tnseasadou daunasnzyaaieluneda

A = 9 Ay " v O

WioAuTed (Mgha) Ndwualdainth muly
< Y a o 1 <
wibuudeenaanyliliennlseunm 4 aon iy
Y A = nw 9y =
au 9 luaeanieanderainsneglasi 3 -4
1Y ' = < v =
uAfIMININED 9 nawsonguldeuiuda
5-71
Y A 1
slnvuimieuvesyrlneluy
Taemliliieg 2 dnvaz fio “dulnasdosdes”
a = a ' <3|
uaz “gulvasnesmaey” duInasdesdouily
A Ao @ [ A o 9 a
FoUNTHAIN 2 HAIROIFOUAURI8T 19T UAT
S A A 1
na1ataz Haauilsznoudu Ae 91U (1Y) @09
9 o = @ 1 o A @
I (Hoans2) nToenmazsaniuegludaisounds
Tavdanita nseusndiueenlidnaranin thu

A [V [ 1 Y A
Lﬁ@uaﬂﬂm%ﬂﬂﬂaTﬁ]ﬁ]%Lﬁ HUTULIDUUD

Inaluny
AALH ANTEITN

1aa

asounivalniide deegnatoau dau
Aa = I 9 A A o =1
@ulrasnoemas il uanusounIvaIn e
v A = A @ 1 Y
NAUAY W VWIUNT AT UNDDNAIIVNA AL
iy minzdmsuaseunsantigaueidoliuin
% 9 A [ QJ 1 LY, Y
1in thuseusinerfeueanalnelug Tuilegiiu
[ "o 1 @ <
vnuwmasegsiuanlinmin Tasezwumiy
Y A VY o A a A
Iaieshinuvamniu fie Nilosyuedu taziiio
1 tﬂy td'ti' = 1 [ 1 ]
dou drununineiisninglvaerdeoguine
A T A ~ 9
wiwaznudunamslasuulasgluuuve s
@ o I~ @ [ [
Gounodeliidunuvaielvisulimasld
< 9 [ Y A A [ A
muuad inazluiiisuudosaou tiinaihe
A 1 Y A A 1 ~
WOINAUDY LAZNIIDI8IN (LNFZIT9)
Jauvunalvgy 31uuve1A15A199
voeiasnInelnalusaniamisesaou azaing
a Y A [] ]
Ay Nauduiaeg Ao vuvlnelugmauni
~ 1 o [ oA g Y v
numsvaelusgnu dnvazauimiulddanu
A [ ~ o v dg’ QSJI
Ao gUununasa Adideuiullvates du
A a‘z d? Y A [
WiNoueoalsian Iagenddvy LadIiradnd
< 1 Qy osj o
PABNNINIFIBATOVANT DAFU T3] 2 92
Y
HazFOUNAINITU 3 FU (38771 91ATUVVADI
aoa e Tumw Ingluajisenan aayu diu
o 9 [ I ~ ~ 1
21T AUABINLASFOUNAIA UL UFW® (T8N
1 3 a 9 I
“gouusn” mingalnimivezlenairailuven
9 [ dg/ A QS;I ]
Us1am Fouraamvulil 5 wse 7 ¥u druae
o a v Y [ = I~
yoanaam el seAuaIedIned zag 1
= ] d‘ 9 A
aIna1gaAzIRIAdI891N dIuNseauvitie
~ f [ ] Ay 9
¥eANTenI1 “U1unoe” diunvosaanila
=1 1 ~ Y
Fr1oAUTINIT “UUs0s” HazyuN 2 A1UIN
] o Q@ A = 1 1 1
V3gaunuidluilnilszny Fend “nergenes”
[ o [~{ £ L=t
pimsnanvediaynlneluailueimsnadas i



o

nn9a13n3aANIsUN L T 4 atfuh 7

Y v
#h 3 A eniluga Sona1 9097 (Us1em) Aei
I i o [ a o o o o
Wusedania q 1 Jar0dA1 Jnveanand
<3| 9 = = @ =
Hudu melumaimanliegazimstaszioy
1 d’d 1 7 QG’Q QJ dy d'
drundediguuazdnadansoonainiun
Usgnovudiunssuvesigrusssua Tneldns
v Y
@usEy ge-drvesiiuermsiuduien
drunsz@ugiunszunsgdidsesiuuas
v Y
NIZAINILBYVUTLAY NGIFA (38nAIUTUN
“imhu” aaaamdnIzd e dauveensyaen
A4 & Y A qy
Nounevonulodry1v11u e lsilsenou
o .2 o 2 DA
daunssy druiuluszdudrgadudui
™ o o
gy Inanalanaulasssy
<y Yy Y o
eIt fuilszgmadininineg
4
#3191 89 d UAUN18F T UAY S8n71
] 1 I~ @ o
“g191719” Wuendnvainaaailasnisyine
Tngjvosormslunsgynsamauludania
uigesaeu Tuadenou T uszaoasoum

YA v v Y a 9 VY v [
lJl'J‘VI “@HIN LA AAUNY a1 I8 (NS 12nan

b

[

a v Y A [
AU NIYITNIAITAANAVUUIU %ae’mﬂumﬂ

a o

F4
aadlifTaglilddsla drunddizilunsaeny

Y

' s o '

Ao Auvetodnsyalarzaanuldedlnu Taglis
v o J o ] ] =3 = 1 A
FadanuAue1 s Uaas Ine Nanyuzau Ao
ad 9 o A 3
gOANAIILAINAINAT laNSLUIUNTLAS AN
o o LY
Tagsou NszsIqAden naingndousoude
addg A o = o [ ]
AGAN 8 1150 4 947 LAz TMIMrUadadIU
HENIYANNTINAUAZTINNADONIINAUAIY
o Y I3 Ad 3’ d' =\
AN oNIUTOVOIANTLHASMITIUN ]
y & A9 & < Ay
AT UNUNA 2N UAIUVUIALANHT DI U
9 A A o 19
MUNM N8I NBNILOIUIIANNTZAINUNA

U

~ 9 % 4 3 Y
mzmﬂﬂumams BIANITEHIN HONIINUUIA

Inelugy
ANGH ANTETIN

11 Inelvarelidnume Ay Ao Uni
[y 3 A A 9 [ aA
amilagnssuvina@anay o M anvagiie
] I a [ 09} { 1
UV UNIFY 15U AA1TTIINIZNTENIT “DD9
¥oU” 1Az} INIVBIIAd ATy ) ILTEN ANLA
Y _ @ A
alaagaeAalzmslanealszaunszanan

an = Y
A TIANTIUDNAIY

PNAIUDLTI91999

Inelnajaomiin. 2553. {3nlnelvia). unaeiiin
. http://www.taiyai.net/taiyai.html.
4 UNIIAY 2553

AT AuaEITUMANs MANNTZIAYTA. 2553,
Inelvn). nazdsnuImenazanyyeImen

WHINAUTITUAEAT AUdTda, Unusiil.
Lma'aﬁm - http://museum.socio.tu.ac.th/
online%?20exhibition/thaiyai/thaiyai.html.
5uN3IAY 2553,

gnwicneaenaon. 2553. nelva). Fnuieae.
ABN, IT4318. AT : hitp://www.

Iovemaesai. com/taiyai.htm. 6 UNTIAY

2553.



N19819nN139 AN 1 4(7) 1 99-100 (2553) Journal of Forest Management 4(7) : 99-100 (2010)
99

gilasAnazgmuvesnszauiiaivanlinlszmealne
Demand and Supply of Printing and Writing Paper in Thailand

v v A
PUTIAL AT 04! dud queaen’

w |}
UNANED
= o Ao S A a oy o A ' Fs A o
MsfnIATINLiaglscasameniznilatonunadeglasatazglmuueanszaiy iy
4 a o
Wouludszmalne aasarumanziusinn gilasanazglmuvesnszaiuiuioulusuing
Y A o w Y 09/’ 9 9J a a = qs/l 1= 9
A187TMaaelpsgadoIry laglddoyanaugiuuused) dwal w.e. 2537-2551 adeaums
o { a o ) 1 ] o
gulaen gUmu uazsmmasnszmeRudey Anummanuianguvesgldenuazglniu
s { A i B
tazmenzuglasn gUmu taz A mdsnIzAENNIIAEY Aaual) WA, 2552-2556
= 1 v A 1 SN Y 1 o a =\ [
vinmsny Iy adeniinasogilasn 1dun sruaulsznnsluiamadernu tazsia
A a d 2 a 9 v A [ Y 1 a 1 a 4
magnszaiuiieulunemeasiny dadehiinaseginiu laun Usunamsdeesnnszauniumn
Woulunamafediu tazsamasgonszaylunaniaiainy uaziladeninaneiinnizaiy
a = FY 1 a [l a d A a =) [ 9 an
wusieu 1dun Usuansdseennszauiiuieulunamadernu wazsgldlsemmnanonulu
a o @ 1 1 4 { 1 o { a Jd
Aneasaty dmsumanuanguassglasdniisosiuiulszmnsuaz sinunaensz AN
Weulaumny 9.489 uaz -0.730 MUAIAU LazmANUIAgUUBIgUMURTiaelSinumsdiesn
ATZAHNUNASULAZTIAURAVTDNTZAHTA NN 0.682 1A -0.565 AMUEIFL
I’ = A Ja ' s
nAMIManzuglaen gUniu uazsinmdsnszaNuNAEY W aen ginu tag
~ a = = 9 A 42’ A A Aa A 1 a A o Y
IAURAYNTEAMHNUWV LT UM LAYY TaendSuamsHantunalsunamsusing vinls
(Y @ es;l a ~ a [ 1 4 I~
Tunailgrimsvaunan aaiugrandedolinisNamumsnaanIugiumsdiesn oty

= d’ 1 a
msvanaeannilymiglmudiunu

o a a o 1 o a A o a v J @
"umituma ﬂ?ﬂ’J“]ﬂﬂﬁi]ﬂﬂ'lﬁ‘]Jﬂﬁj UVUNAINYIAY UH1INYIQUNHATAITAT 39INT NTUNNA 10900
4 a [ U J a @ J 17
’ 509PNANI1013Y ﬂiﬂ’)"lﬂﬂﬁﬁ]ﬂﬂﬁﬂﬂﬁ AUZIUMTAT UHINGIAYNBATAITAT 3QINT NTUNN 10900



a3an3nednnst bl U9 4 aifud 7 guladiazglniurensza RNl .
100 a3u3nl ANnEes uay AUk quaenn

ABSTRACT

Obijectives of the study were to investigate factors affecting demand and supply of printing
and writing paper as well as to project its price demand and supply in the future by two stage least
square method. The time series data during the 15 years period (1994-2008) were employed for
formulating the functions. Furthermore, computation of elasticities of demand and supply, projection
of demand and supply, average price of printing and writing paper during the next 5 years period
(2009-2013) were carried out.

The study indicated that factors directly and inversely affected the demand were population
and average price of printing and writing paper, respectively. In addition, factors directly and
inversely affected the supply were quantity of export and average price of pulp, respectively,
while factors directly and inversely affected the price of printing and writing paper were quantity
of export and income per capita, respectively. The elasticity of demand with respect to population
and average price of printing and writing paper were 9.489 and -0.730, respectively, while the
elasticity of supply with respect to quantity of printing and writing paper exports and average price
of pulp were 0.682 and -0.565, respectively.

Projection of demand, supply and average price of printing and writing paper, all showed
upward tendency, with quantity of production higher than quantity of consumption. Thus shortage
of printing and writing papers will no more be severe problem. The producers should formulate

appropriate production complied with the exportation in order to avoid from the surplus problems.
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ABSTRACT

Objectives of this study were to determine the production, marketing mixes, market structure,
market conduct and five competitive forces analysis of wood cement particleboard (WCP) industry
in Thailand. Questionnaires were used as tools to collect data. Statistical methods used in the
analysis were frequency, percent, mean, minimum and maximum.

Results showed that in 2009 there were only 3 active WCP entrepreneurs .The main raw
materials using for WCP production were eucalyptus and Portland cement. During 2005-2009, the
production continuously increased the average rate was 37.88 percent per annum. The production
problems were log stocking, shortage of logs, low efficiency of old machines, and shortage of
workers. The products of WCP showed natural cement color. Six standard sizes of WCP by sheet
thickness were 8, 10, 12, 16, 20 and 24 mm and with their average prices of 359.03, 409.24, 466.76,
586.91, 703.50 and 842.38 baht per sheet, respectively. The products were distributed for domestic
consumption at 66.67 percent, while 33.33 percent was exports. Sale promotions of WCP products
were advertising, personal selling, sales promotion by exposition, offer marketing service through
websites, news and public relations, and customer relation management (CRM). Market structure
at producer level was monopoly. Product differentiation presented to customers could be classified
in several forms, namely, quality, size, thickness, shape, and service. The barrier to entry was
rather severe, mainly due to high value of investment and production cost as well as familiarity of
customers with old brands. The market behavior comprised policy of export price determination
which directly related to world market price, while domestic price was determined by the leader
factory. There were policies of product standardization, product development and serving ordered
production. Domestic marketing problems were imperfection of regional product distribution;
product distributions through retailers were not sufficient and needed to be more spread out, and
transportation costs by sea were quite high. The five competitive forces analysis showed that there
were threat of new entrants and rivalry among existing firms for sharing the market. It was difficult
for new potential entrants to this industry. Substitute products of WCP was wood wool cement board,
wood cement fiberboard, and wood plastic composite. Bargaining power of suppliers, the price of
logs was determined by WCP producers while Portland cement was determined by suppliers. There
was bargaining power of buyers during the economic crisis period, the producers set discount rate,
credit, and return products.
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A Case Study of Huai Mae Hin Forest, Ngao District, Lampang Province
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ABSTRACT

The objectives of this research were to study use and growing stock of Dendrocalamus
membranaceus Munro in approximate area 1,500 rai of Huai Mae Hin Forest by using the interview-
ing method for 89 household samples to study quantity and pattern the use both of culms and bam-
boo shoot, and using line plot system for growing stock assessment of culms in the forest. The study
results showed that 51 households or 57.3 percents harvested 87,187 culms. This amount could be
divided into self-consumption and selling. For self-consumption, there were 16 households with
total amount of 3,875 culms per year or 242 culms per household per year, and for selling, there
were 35 households with total amount of 83,312 culms or 2,381 culms per household per year.
The major harvesting season was from January to April or 56.9 percents, and the largely age that
villagers harvested was about 2 years old culms or 60.8 percents. In general, 90.2 percents of culms
will be cut from outside to inside of clump. The shoot utilization showed in 50 households or 56.18
percents of household samples that there were harvested 35,168 shoots per year. This amount could
be divided into self-consumption 7,528 shoots and for selling 27,640 shoots. In general, 60 percents
of bamboo shoot were harvested from July to August.

The result of growing stock inventory of Dendrocalamus membranaceus Munro culms
showed average density were 33 clumps per rai, 374 culms per rai, and amount of growing stock
assessment was more than 560,338 culms. This amount could be divided by age; less than one, one,
two, three, and more than three years old; there were 7,685, 108,966, 154,666, 177,996 and 111,025
culms respectively. Moreover, the dead bamboo was 148,628 culms.

The study results of Huai Mae Hin Forest potential and annual increment to support the
community demand found that the annual increment was 42,853 culms per year which lower than
community use or only 49.2 percents of community use. This cause is affected to Huai Mae Hin

Forest’s status could not afford the demand of community use sufficiently.



N19819nN139 AN 1 4(7) : 105-106 (2553) Journal of Forest Management 4(7) : 105-106 (2010)
105

m'sﬂ'szﬁiuﬂ%mmmﬁFfmﬁnm%n@umﬁaﬁuaummmuﬂﬂﬁ&’n: NSUANHN
aauthin3eansee BUNDNVINIHH c‘ffdﬁ%’ﬂﬂ@i)ﬂﬁ
Assessment of Aboveground Carbon Sequestration of
Teak Plantation: A Case Study of Kroeng Kra Wia Plantation,

Thong Pha Phum District, Kanchanaburi Province
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ABSTRACT

This study aims to classify appropriate forest areas for sustainable teak plantation
management and to estimate the aboveground carbon sequestration of teak plantation. It was
conducted in Krong Kra Wia Plantation, Thong Pha Phum District, Kanchanaburi Province.
At plantation plot year 2523/1, 2523/2, 2524, 2525, 2526, 2527, 2528, 2529, 2530 and 2531 covered
productive area 10,523.75 rai of Krong Kra Wia Plantation. The criteria of this study involved Teak
aged classification in each plantation plot, silvicultural practices, location of plantation plot and
biomass per rai. In addition, the carbon sequestration assessment was determined as 50 percent of
biomass.

The results showed that the Krong Kra Wia Plantation was classified into eight management
units. The aboveground biomass and carbon sequestration were 147,631.55 and 73,815.77 tons
respectively. In regard to the aboveground carbon sequestration per rai found the amount of 5.86 to
11.63 tons per rai. Moreover, this study also separately estimated aboveground carbon sequestration

each part of teak.
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Forest in Lam-Se-Bai Watershed
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ABSTRACT

The aim of this study was to determine appropriate method of land cover classification
using remotely sensed data to delineate seasonal floodplain forest in Lam-Se-Bai watershed, to
analyze the influence of some physical factors on the distribution of the seasonal floodplain forest,
to analyze characteristics of plant communities in the forest, and to analyze seasoning change of
land cover and plant community structure of the seasonal floodplain forest as vital information for
formulating management guidelines.

The classification of Landsat TM image based on the so called pixel-based analysis and
object-oriented analysis has been tried out. It was indicated that both methods gave relatively good
results with the overall accuracy of 84.55 and 89.70 percent, respectively. The study also showed
that some physical data (namely, elevation from mean sea level, distance to water bodies, rainfall,
and NDVI) has statistical relationship with the distribution of the seasonal floodplain forest in the
study area. Field survey using 38 of 10x10 meter-size sample plots revealed that there were 2685
trees found with 70 species, 61 genera in 36 families. Dipterocarpus obtusifolius was the most
dominant tree species with IVI of 57.26, while Hymenocardia wallichii was the most dominant
species (IVI of 57.36) for the group of shrubs found in the area. In addition, the community of the
floodplain forest can be classified into 5 groups based on species composition and the topography
of the area.

Satellite image derived from various date in a year has been adopted to classify land cover
types relevant to flooding and non-flooding period of the floodplain forest area in year round. It was
found that the seasoning change of the land cover caused image miss-classification. The confusion
of the classification occurred in the area of floodplain forest cover, water surface, and other land.
Finally, study of seasoning change of the floodplain forest in Lam-Se-Bye watershed showed that
survival rate of trees, sapling-shrubs-bamboo, and seedling with undergrowth plants, were 100,

92.11 and 52.59 percent, respectively.
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People Participation in the Conservation of Khao Rao Thian Tong

Community Forest in Chai Nat Province.
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ABSTRACT

Obijectives of the is study were to determine people participation level and factors affecting
the participation in the conservation of Khao Rao Thian Tong Community Forest. The community
forest was established in 1999, located at Ban Khao Rao Thian Tong in Chai Nat Province and
covered with an area of 993 Rai. The data was collected by employing the designed questionnaires
interviewed 83 respondents. The basic statistical analysis methods using for analyzing each
independent variable were percentage, mean and standard deviation, while t-test and F-test were
used for the hypothesis test.

Results of the study indicated that the people participation in the conservation of the
community forest was at moderate level. Factors affecting people participation in the conservation
of Khao Rao Thian Tong community forest were social status, comprehension and understanding
about the conservation of community forest. The rest factors including gender, age, community
forest conservation group membership being, receiving the information relating to the community
forest conservation, attending the related training course about community forest conservation, and
expected benefits to obtain didn’t significantly affected people participation in the conservation of

Khao Rao Thian Tong community forest.
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