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1.  Introduction.

In Sabah State of Malaysia, Acacia mangium has been planted by SAFODA (Sabah
Forestry Development Authority) to convert wasteland and marginal agricullural land lo
productive foresiry use. Mainly it will be expecied for pulp wood in the fulure.

Forest plantations have become increasingly important due to the need in providing
alemative wood matarials 1o the growing timber markets as supply from tha natural resources
was envisaged lo decline. But at present there are lew old forest plantation over 15 years old.
Mostly, forest plantation on Acacia mangiurm are consisting of young aged forest.

Therefore, it is very important lor the plantation management io predict the yield as the
basic information for forest planning. The yield prediction fable is one of the useful Information to
estimate future resources, and 1o decide the adequate management target, the rotation age in
plantation, the suitable tending formation ete.

In this repor, the site index curve and yield prediction lable were analyzed by using the
Permanant Sample Plot (P.5.P) and Tentalive Sampla Plot (T.5.P) data. Furthermore, the
Candidate ilems as Site-Class indicalor were analyzed by using the Quantification Method L.

We are sure that, these results are enough for actual use and that it can be used for the
plantation management on Acacia mangium efficiently.

A Methods and Materials.

The List of the data was shown on Table 1. It consisted of 32 P.5.P. plols (243 periodical
data) collected by SAFODA Research Section and 83 T.SP. data collacted by SAFODA-JICA
Kinanul Projeci. Especially P.S.P. data were very important materials. To estimate the sile-class
indicators, 89 sampling survey plots dala were selacied.

Analyzing methods are shown as foliows:-

The Mitscherlich equation was adopled for tha site index curve. The relalionship batween
ape, mean diameter at breast height, mean top height, mean pieca voluma, volume per heclare
and bazal area per hactare ware analyzed by statistical method. By thesa resulls, wa dacided the
most suitable path, which contained minimum error and made it possible lo predicl the yleld
easily. The Quaniilication method | was apphed o estimate the site class indicalor such as soll
profile, floor vegetation, terrain and other relaled lems.

3. Results and discussion.

a4 Site Index Curve.

Thare are many forast stand parametars 1o estimate tha sia index such as stand voluma,
basal area, mean diameter, mean tree height. Among all these parameters the dominant tree



height (top tree height) is the most sultable to estimate the site index. Other parametars are
affected by the stand density and the lending mathod carried out, whareas dominant free haighl
is independant from thase factors.

Dominam tree height is a better index of site compared to parameters such as tha mean
haight. For this main reason we adopted dominant tree height as a site index. Dominant tree
height is defined as an average height of 100 highest frees per hectara.
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1.2

Matarials.

To astimale the guide curve of site index and standard deviation curve, 243 PSP
data were usoed.

To sea the tendancies of top tree height growth, the relationship between stand
age and the top tree height wera shown on Fig. 1, (a), (b), {e). (d).

In Fig. 1, we could find that lop tree heights of several data become smaller in
older age. As these tendencias were nol normal, we rejected these data (16
numbers of data), and finally 227 numbers of data wore selacted.

Guidae Curve and Standard Deviation Curve.

By using the above mentioned data, the relationship between stand age and top
trea height (DTH) was plotied as shown in Fig. 2(a).

To estimate the growth curve, some non-linear models were reported. In this
repor, Mitscherlich curve (M), Gomperz curva (G) and Chapman Richards curnve
(C) were applied as growih curve. The equations of thesa non-lingar models
were 85 follows.,

M : DTH{A} = 31.0291[1 = 1.009 Exp | = 0.1642A ) | — (1)
G : LogDTH{A) = 1.4286[1 - D.6865 Exp (- 0.3273A ) | —m—r (2}
€ : DTHA) = 31.3848[1 = Exp( = 0.1582A ) "™ ——vmmrmrsemrmsnes: (3

A age, DTH{A) : top tree haight at age A.

We found that Mitscherich Curve had the least sum of residuals. So, in this
report, Mitscherich Curve was selected as the growth curve of Acacia mangium.

The standard devialion curve for each year wag shown in Fig. 2(b).

Ag the same mathod in casa of growth curve, Milschaerlich Curve was applied as
slandard deviation curve [SD).

The equalion was as lollows:-

SDiA) = 3.0645[1 - 22595 Exp (- 1.301A ) ] e (4)



3.1.3 Sie Index Curve and Site Class.

In this report, site index was defined as the lop tree height at the base age. The
rotation age is olten used as lhe base age. Acacia mangivm plantations are
supposed 1o be rotated around 8 years in Sabah. Therefore, B years was
adopted as the base age.

DTH at each site index and age was estimated by the following equation (5).

{2
DTHA) = f1(A) + "E%:j}' [Sl - 1 (8)] (5)
f{A) @ egualion (1) at age A
f2(a) :© equation (4) at age A
8 : baseage
8l : sile index

DTH at each site index and age estimaled by equation (5) were shown in Fig. 3
and Table 2. Ranges of SI and Age wera Irom 17 lo 29 and from year 1 fo year

15 respectively.

The site index distribution of collected data was already shown in Fig. 2{a) amnd
Fig. 3. As the sile index ware distributed from 17 o 29, we divided it into Ihrea
parts of site classes as follows:-

Site | : above 25
Site Il c21-2489
Site 11l . below 20.9

Theretore, the center curves of sile index of Site I, Site I, Sie Il were 27, 23,
and 19 respectively.

The ranges of centre curve of site classes were shown in Fig. 4.
3.2 Yield Prediction Table.

Tha Yiekd Prediction Tabba in this study corresponds 1o the simplified Yield Table and it B
uselful for the lollowing purposes:-

(1) Estimation of stand volume,

(2) Estimation of stand volume increment.
(3) Estimation of sile class.

(4)  Yield Prediction etc.

Therefore, it i very important for the plantation management lo predict the yield as the
basic inlormation for forast planning.



3.2.1

a.22

Clazsification of data Into sie class.

F5S.F and T.5.P dala were classified according 1o the above mentioned method
(refer to tha paragraph 1) using siand age near 8 yaars and measured dominant
tree height at the same age.

But in case of P.S.P data, some data in the same plot did not belong 1o the sme
gite class. S0, we decided the site classes of these piots depending on the data
naar B years, Consaquently, the data which did not belong to the decided site
class were omitted. Finally, 252 data were selected, excluding the abnommal data
rajected by the following analysis.

Analysis of the Yield Prediction Table Hems.

Yield prediction table is a table which describes the expacied volume per hectare
in each age class. The labla normally consists ol additional items such as mean
D.B.H., mean height, stand density, basal area, etc. Thera are also sevaral paths
for estimation of these fems. In this report, fifteen relalions wara axamined; and
these relationships were very usedul for the rejection of abnormal dala (these
data were omitled already).

For this purpose, the relations between some impoiant tems were examined as
Tolows:-

i1} Ralation betwean stand age [A) and maan 0.8 H (D)} [Fig. 5).
The refation between A and D was comparatively clear.

(2) Relation betwean A and tree numbar par haclare (N) (Fig. 6).
As shown in Fig. &, the relation betwaen A and N was not clear. It seems
that Acacia mangium has strong character and can withstand against the
free competition and also il suppressed by other trees. Furiharmore, as the
initial plantad tree number was not so many, the effect of stand density was
still not clear.

(3] Relation between A and total basal area (G} (Fig. 7).
The relation between A and G was not clear because of differant stand
densilias amang plots.

(4) Relation between A and mean tree height (H) (Fig. 8).
The relation between A and H was nol 50 clear compared 0 the relation
batween A and DTH.

(5} PRolation bobwoen A and eland volume par hoclare (V) (Fig. 8).
The relation between A and V was not clear. It will ba very difficult to
estimate V' from A directly,

i8] Pelation between A and mean piece velume [v) (Fig. 10}



3.2.3

(7

(10

(11}

(12}

(13)

(14

(15)

The ralation between A and v was nol 50 claar,

Relation between D and N (Fig. 11).
it was observed that N decreased In proparion io the increase of D.

Relation between D and v (Fig. 12).
The relation between D and v was quite strong.

Relalion bebwean G and M (Fig. 13).
Tha ralation batween G and N was not claar at all,

Relation between H and D (Fig. 14).
The relation batwsan H and D was quite claar.

Relation betwaen H and v (Fig. 15).
Tha relation batwean H and v was clear, whereas i was obsenved that the
varance of v incréased in proportion 1o the incréasa of H.

Retation between DTH and H{Fig. 18).
Relation betwean DTH and H was guite strong.

Relation between V and N (Fig. 17).
Relation betwean V' and N was not chaar at all.

Relation bebween W and v (Fig. 18).
Felalion between M and v was nol clear, But § could be observed that v
decreased in proparticn to the increase of M.

Relation between D and H (Fig. 19).
Relation between D and H was quite clear. We could estimate H from D.

Preparation for the Yield Prediction Table.

The following procedures were adopted as the moet suitable path of yield
prediction from the examination of fifteen pairs of relations.

{1

Estimation of H from DTH.

H was estimated from DTH wilh the lollowing equation:-

H=a2a+bDOTH (3)

The coefficients a and b waere calculated in sach sfle class al first (see
Tabie 3).

In thiz case, it was found out thal there were no significant diferences



(2

(3)

(4)

among Site 1, Site 11 and Site 1ll. Therefore, we calculate again the
coefficients a and b by using all data of three site classes (see Table 3).

Estimation of D from H.
D was estimated from H with the lollowing aquation:-

H = 1.3 &+ D?/(- 1.862 - 0.1385D)2, then,

D=1862+YH-13/(1-0.1385 Y H -1.3) {6}

Estimation of N from D.

Relation betwean D and N was not so clear, bul it was observed that N
decreased In proportion to the increase of D. In this case, N was estimated
fram D with the following equation (gee tabla 3) -

i ow DTl r—— (7
a = 90686, b = 0.9042 (SITE|)

here,
a = B709.7, b = 08072 (SITE Il and SITE 1)

Estimation of v from D and H.
v was estimated from D with the following equation at first.

v =ap® e a— il {1

The coofficients a and b wera caloulated in each sfe dass and also inall
the classes (see table 3).

v was also estimated from D, H with the following equation:-

v = 0.000052808 D1 TITTZ 10809 {9}

In this case, the value of correlation coefiiclent (R?) was more higher than
the value of corralation coefficiant !_FIE} calculated by equation (B) (saa
Table 3). Equation (3) was selected as the suilable way for the estimation
of v,

3.24 Yield Prediction Table.

By using the above mentioned final resulis, we made the Yield Pradiction Table
according 1o the lollowing procedure.



(1)

(2)
(3)
(4)
(5)
(8)
(7

Callculate dominant trea height (DTH) from stand age (A) and site index
().

Calculate mean tree height (H) from DTH.
Calculate mean DBH (D) from H.

Calkeulate mean piece volume (v) from H and D.
Calculate lree number per hectare (M) from D.
Calculate basal area per heclare (3) from D and N.
Calculate volume per hectare (V) from v and N.

The fiow chart of these procedure is shown below:-

Sl A
OTH
H - D
&.... | ‘ —=| @
v M

¢ ]

The Yieid Prediction Table calculaled by thase procedures werg shown in Table
4.5 6

The Yield Prediction of Site | was shown in Table 4. In this prediction D, N and V
reached 35cm, 380 treesha., 365 m/ha. respeclively, Mean annual increment of
volume became maximum around 7 - 8 years.

In casa of Site I, it was shown in Table 5. D, N and V reached 28cm, 454
Irees'ha., 268 m/ha. respeclively. Mean annual increment of volume became
maximuim around 9 - 10 years, which was two years later than the Sita 1.

In caze of Site I, # was shown in Table & O, N and V' reached 22cm, 50 trees,

185

miha. respectively. Mean annual increment of volume became maximum

around 10 - 11 years, one year laler than Site |1



Tivkia msufa were reasonabée and this Yiekd Pradiction Tabla wobkd bo sutabhs
tor aciual use.

. Estimaiion of siie clasa from enyronmentst factors.

The ske class of a-plartaion already eslabizhed can be estimated by measuring 1ha
dominant irea haipht a5 mentianad befere. This melhod can not be apoficd 10 9 ske
bafore plariing. The fartiky of 4 sie, the Ete clasg in othar words, can genarally ba
desoribed ty some ervironmenial 16ctons, In this section, H was scarringd o sstmate
sty class frm amAsonimental 1actors.

331  Mokorioke
The fiakl survey on arainoomenia | factons wirs carmisd ot In goma o PEPs and
TSP Tha colacikad BY data warg ehdwn in Tabda 7. Thér guiree yad daing worg on
2od, brrain, and vsgetalion.

832 5k Index of the plots.

Tha s3te index o each piol was delined as tha domanant Iree height &l base agpe,
B yoars oid, For the plots wihoUt daia &t 8 ysars oid, the site indexes 1S1) wira
egtimated with 1he following sgquation

Sl - 118+ 2B DTH - HIA
2} ﬂiﬁ}[u (A ] (10

A . stand ape.

H{A) ¢ oudds curve of st indax cLTVEE.
f20A) @ standard dovialion cune.

B :  bassage

Tha sits indiaxas, of 1ha plols estmated with eouaticn (10} ware showm in Tabha 7.

343 Emimnmonsl factan.

Exghtt kenms, i.@. sof depth, umus ontent of A layer, texture o1 B layer, 5ol typa,
tewain, slope, vegeiahion typa, and cifnats type, wern selected for anatysts rom
vafous mryiconmental (actors supposad o affect rea growth. The calegorias ol
dach bem wara shown in Tabde 8.

The rmultiple comylation costiciant gemarally bsoores highar with mom loma
and mofe cateponias. In casa the numbsar of data = smatl, siach a high mudtiple
currglatioh ¢oalfigien doasnt have anough relighllity, In 1his analysks, tha
minkmm rambar of data was mhbsd o hree for each calegary. Alar dekalng
e combining the cirlagores three timeas, thify-one categorkas in 1atal wars
sodected 1inany.
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Estimation of sie index by Quaniification method 1.

Site Index is a quantitative dala, l.e. dominani tree heighl al the base age. On
environmental factors, some of them are quantitative data such as soil depth and
slope inclination, the others, most of them, are gualitative data such as soil
texture and soil type. If all the faciors are quantitative, multiple regression will be
applied for analysis. Bul, in this case with qualtative data, another mathod
becomes necessary.

An estimation method of a quantitative dependant variable from catagorized
{qualitative) independen! variables was established by Dr. Chikio Hayashi in
1949, This method was not used widely at that lime, becausa compuler syslems
were nol developed yet. But, recently, @ has becoma one of the most imporant
anatysis mathod in various fields such as medical sclence, sociology, and natural
sclance, with the developmant and the wide spread of computers.

The theory of this method can be briefly described as follows. First, a dependernt
variable, called oulsider (sile index), and some independent variables, aflecling
this outsider (ltams), are prepared. Sacond, the indepandant variables, soma of
which are gualitative, are divided into some categories. Thind, a certain quaniity
is given to each caiegory. Fourih, the comelation batween the outsider and the
sum of the given quantities in all fems is calculated. Through repaating thind and
fourth procedure, the highest correlation will be linally given.

Thiz procadure can be described as lollowing aquations.

IIIl':'-11a|~‘.lll{1+2lll.?:+

+Xn - (10)

estimated value of depandent variabla.
categorized independent variable for Rem n.
consiant.

H;C-'I';?

The estimation eror between real valug (¥) and estimated value (¥) are made
minimum by least squars maihod.

E[{Y-Y)? = mn — s (11)
E . expeciation value,

To each category Cik {J: Number of Hem, k: Number of calegory), a cerain value
(tjk*) is given with the highest comrelation by Equation (11). Estimated value ol
dependent variable (Y) is given by equation (10).

This computing procedure can be carried out by Quantification method L In this
report the detailed explanation for calculation theory is omited. As a result, a
cerlain value tjk* satisfying equation (11), is given lo each independent variabla
X1, X2, e Xn. The estimated ¥ i given by inpulling a calegory (tjk*) of
each item Lo equation (10).
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The following was the procedure of calculation in this study.

{1

(2)

(3)

Preparation of reaction patiem labla.

A reaction pattam table, which showed reaction paiterns of all fems in B9
plots, wera prepared as shown in Tabls 9.

Preparation of cross table.

The calculation of quantification method | was carried out based on this
reaction patiem table. As the first procedure of calculation, a cross table
was prepared, according to the reaction pattern, as shown lable 10. The
crogs table, which shows the distribution of the calegories in each vanable
{item), was used for checking bias of data. Tha way of combining and
dividing among categories ware examined with the cross table. Tha cross
tabla was also useful 1o check tha different reaction among the calegories.
The calegories with the same reaction pattern should be made inlo one
category. Table 11 showed the frequencies of categories in each variable
(mam). Some categories had only a lew data.

Resull of calculation.

Tablg 12 showed the result of calculation by the quantification method I.
MNumerical order among calegories in each item was almosl same as the
ordar supposad through field observations. For example, the deeper sod
got the higher score in tem 1 (soll depth) and the category assumed lo
indicatle high site productivity got the high score in lem for vegetation type.
The muliple comrelation coefficient and the standard emor was 0.78 (R® =
0.61) and 1.72 respectivaly. The accuracy would be enough for the
practical sie-class aslimation. The comelation malrix among variables was
shewn in Table 13 for reference. Mo abnormally high comelation was found.
This means he selection of variablés was reasonable.

The following was the equation for estimalion, (See Table 12).

Y u 2218 + X1 +X2 + X3 + X4 ¢+ X5 + X6 + X7 + XB — (12)

A site index can be estimated by inputting the quantities of coresponding
environmental factors 1o equation (12). This estimation will be usetul for deciding
gite: class.

Conclusion.

Final results are shown as iollows:

(1)

She Index.

Guide curve and standard deviation curve were adapted by Milscherlich curve.

10



(3

Sie index curves were estimated by above mentioned two curves (the base age
is 8 years).

By these resulls site classes were divided into three classes as foliows:

Site | :  above 25 (cenler curve is 27)
Sita Nl : 21 - 24.9 (center curve is 23}
SRelll  : below 20.9 (centar curve Is 19)
Yield prediction table.

The relations between soma Imporiant Rems such as D.B.H., mean height, stand
density, total volume, mean plece volumsa were axamined.

By Ihese results, four relations were selected as follows:
(1) Relation between OTH and H.

(2) Raetation between H and O

{3) Relation batwesn D and M.

(4) Relation batwesn H, D and V.

Finally, yield prediction tables were calculated by the following procedure.

(1) A, SI+DTH, (2)DTH—»H, (3)H=D, (4H, D=V, (5D=N,
(6) DN =G, (7) NV=s V

These results were reasonable and this yield prediction tables would be suilabla
for actual use in the plantations without thinning.

Estimation of site Index.

By using Quandification method |, the relation between outsider (¥: site index)
and soil depth (X1), humus content {X2), texture of soil (X3}, soil type (X4),
terrain (X5), slope (X&), vegelation type (X7), climate (XB) were examined.

The site index is estimated by the following equation.

Yo D00 L W) 4 N2 4 X34 04 X5 4 XE 4+ XT + XB
(A =078, 8d=1.71)

These resulis were reasonable and this eguation would be suitable for actual
HSE,

mn



5.1

5.2

5.3

5.4

Recommendation.

SHe Index.

(1)

(@

in this report, dala of age below 11 years were moslly used to make site index
curve. For this raason, site index curve is estimated till 15 years. To estimaia the
site Index of higher age, we have o colect more data over 11 years in futura.

in some P.S.P plots, dominant tree height became smaller in older age. This
tendency is not nonmal. For this reason, it is needed lo check with tha formar data
when faking measuremenis.

Yieid prediction table.

(1)

In this report, yield prediction table Is estimated till 15 years because of tha aga ol
site index curve. But, it will be needed to make a yield prediction table much higher
age in the near future. For this purpose, much more data from cid-aged stands are
requesied,

This yield prediction table was made from data of unthinned stands. Therefore, we
estimated about only main tree (or residual trea) this time. When data of thinning
ara collacted, we can make a yleld prediction lable considering Ihe thinning effect.

Shte class.

In this report, 8 ilems and 31 calegories were gelacted to calculate the score by
Quantification L. But, more dala are necessary 1o eslimate the site class more accurately.
At least 5 data per calegory may be needed.

Others.

(1

(2)

(3)

In this report all data were taken from stands with 3m x 3m epacing. The data did
nol show the competition - density effect clearly. This means that the closer
spacing has a possibility lo Increase the volume per hesiane wilhout much
decrease of piece volume. Some spacing Irials with closer spacing, ke 2.5m x
o 5m and 2.5m x 2.0m, will be necessary to understand the relation between stand
density and free growth,

It this report, PSP data were very impodant 1o estimate relations among all ems.
It is very important to maintain the PSP's properly. At the same lima, a PSP
suffered from damage, like fire, pest and disease, should nol be assessed any
mare becausa data collected from such PSP is misleading for the sludy.

Far the stand measurement in a plot, it is basically necessary to measure DBH and
haight of avery traa_ In cage the following rules are followed property, some height
measurements can be omitted.

(a) Height measurements should be laken systematically for every three treas.
The standard error of height estimation can be done based on the

12



5.

7

4

i)

(5}

mystsmaticaly sampled dai

M) Four highatt treaa el least should ba maasured In case of .04 ha ot
bacxuze the dominant 1ros helght I= olian doined as 10{ highesl trees per
aciane.

For proper K4oel managemant, combinafions of same mixions: are requined, B
shart farcund 0 years), middle (30 to S0 yedrs), and long (around 70 years)
rotations. b acdiion, monoculiura of ACacia mangium miy fal g (00d effecis in
the lurg, N view of susceptibity io pasds and deeasa. For thass raasons olber
e spacies shoukl be ssiactad 1o plam, evan though Acacia menpiam conlinues
paying an Importand robs a5 $a main ree spotios. Especlally (ha saladion of
Inclganous Gecies B8 recommanded.

Triaks for fimber praduction of Acacls mangium, such as pruning Irlal and thinning
irial, eheadd b continuad and dovalopad. The pazzibiky oi tmber production sill
ramaine =t presard ataga. B i worth while o make offorts Jof turther haant-red shuay
and gowth Etudy from the ety meniionsd above.

For korest imanagement of Azacia mangium, Tha ider o unning cosi is hended in
tha fulim. For this purpose, we have 1o collect much mon infomahicn on supply
pnd cermnand of pulplogs ond Saeiogs.
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The method of flsld scrvey.

This 1k purvay consisied hisd pans; plot sstablizhiment, stand Méagurment, Shd
survey of amvironmartad factors,
1. Plot st abdlchmerd.

Pamangid sample pls (PSP) were esiabishad by SAFQDA rasearch section wirh 1he
slze of 0.04 1> 0.08 ha. and the shape o rectangiar o squara. Temporary sampha picis (TSP
wtre Bataniiahed with the size of 0.04 ha and the shapa of square.

& SAnnd e,

DEH and height of aE Iress ware messured In PSPE, whorsas DEH of all traes and
halght of € oF sevan Irees ware measared in TSP The helghix of Ihe other rees In TSP wa
egtimated applylng 1ha follewing equatidn.

H = Z/a+b D% + 13
The wodLuma caleuiatlon was basaed on Hayward's volume aguation in 1988,
3. Survéy of swironmeaninsd Bsclars.
11} Sl
A poll pit waa made o (ha contar of sach survey plol. The scll profile was reconded
in tha flatd and s3i sarples wors caltactad Le eaming lexiue, tok, and pH n the
kabaratory.

{7) Terran.

The averags siepe inclination wag recordad i degras. The barain was described
bazed on the olowing Chaesilicaton.

& Top
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{3) Vegeltation,

The coveraga of The fioor vegatalion was regarded in each Burvey piet. The
wurveryat data wana cheefied inbo the oliowing types.

Type 1 (indicxis high productivity] hat one of the kotiowing conditions.
M) The ooweraps of Eupaienirn oA i above 25%.

{2} The coverage of Soiera sumabrensis. Mapfeolepis birarita, or bamboo ks
above %

Type 3 (indicais low produciivity] has one o 1he loiiwing conditions.
(1] Thecoverage o Prerickm cacdaim of Dicranoptons near ks shove 10%.

{2) The covarage ol Ddfeniz 5pp., FinbridlyRs acuminats, Ripmacospars A0k,
(alwnls trisiiz, of Criachne pataxcens B above 5%.

AR olhar bypes of Type 1 and Type 2 belong (0 Type 2.

i, Climate.

The cimaie was divided e four fypes: norlbern coastal, caniral coastal, soalhem
coastal, and Interkr area.

{§) Horthath coastal araa

)

o

Thia area has chaar difference botween ory skason amd rainy sgaenn. Annusd
raaniglt i moderabe {around 2,560 mm). The SAFODA planiaticns in Bonghol, Kota
Mayadu, Kudat and Kt Badud betong R thiz typa.

Coaniral paoetal Ares.

This amsa doesril have deor dry sasson or hee & shiel dry season. Annual mintal
Is medarate {amund 2 500 min), Kinand projact locates ¥1 this area,

SoUiherm coastal Mad.

Thie area doasitt have taar dry sazson, Annual raintall is high {around 3,000 mmy.
Lusna] projec; locates i ihis arma.

indecior aineh
Anrug raingall n this srea k& ow (aound + 500 mn) and svien fucuagh all over 1ha

reankh. Annual lemperahun, 30 degrass in maxeum el 20 degraas in minimum,
B much lower pomparsd o the coastal armdad.
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Dominant Tree Heaight (my)
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AGE | Year )
Fig. 1, a ) Annual Transition Of Doménant Tree Height (PSF)
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Dominant Tree Haight {m)
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AGE ( Year )
Fig. 1, b ) Annual Transition Of Dominant Tree Height (PSP)
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Cominant Tree Heighi (m)
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Fig. 1, ¢ } Annual Transition Of Dominant Tree Height (PSP)
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Fig. 1.d ) Annual Transition Of Dominant Trae Height (PSP)
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Fig.2,a) Aelationship Between Age and Dominant Tree Height
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Fig. 2, b ) Relationship Betwean Ags and Slandard Deviation of Dominan Trea Haight

Ha



DCarminant Trea Halght ()

=

10

2%

27
I

Lo
Fa
23
T
21
20
19

14

2 3 4 3 & 7 & L M M 12 33 14

AGE { Yaar |

Fiy. 3 Sile Index Cunms By Each Ve

22

-l

=



ac

&

Dormninand Trea Height (m)

10

Fg & Sita Class end 18 Carder Lina

12

13

1

15



g
0o +
= -
z + O } (m +
- | S o =
o o D ak
ok
+ =+ =
= oo 3y
+ *
| EIEIH -’-I-br: e BE
i Ji L +
" + 0 & o
at + ++ @ e By i
':'+D 4+ &
v tp pes i
+ + H.. + +,,
&
B hesnr P % o @
+
e ‘
*E”¢¢¢ 4
040 g T+ L
D+4+'ﬂ? N
DQ o
L w-%ﬂ =
0o - o N
"E'"I:I+G +
ﬂE‘r o ?-. |
Ij+ i
O+ St
EII'_'I+ e
T T T T i T ] ] T T T T ] T =
2N I N g mea
DeH

Fig. 5 Refationship Between Age and DBH

24

¢ SITE NI

AGE

+ SITE Il

O SIE|



+ $‘irﬂ° r

++E ++ﬂ~ -:-+ +
o o+ #3400 04
+ +09 48
o &G +ﬁ% T L,
.Ha-r *’ﬁ U*P Ly
(| L ...ﬁﬂ
i +
+H oo 9@
0 ° o
T | | ] | ] 1 | I ] |
LA - RN

DENSITY ( Thousands )

Fig. & Relationship Batween Age and Stand Density (N)

14

12

10

AGE

¢ SITE W

+ SITE I

0O SITE |



12

10

0 +
£
P
& o + P
lfi:l Dt o
& o
¥ ¥ o
f + + ¢ +
o, m, ;
- + 40
O 5 o+ o + o+ o
+D m +¢+
i o, o
+ -E|-+'Eﬁna'$'+'#rm?:3
2 +ot
o toh, + g o o
ooy 4t
3 4+ *m—EEﬂﬂb“’ ° ¥
+
M o +7 H’"'& +0
O +*“|-'-|+|--!-_';’";:’+’:’r
40, &
+ P
m +0 ++3 E+¢
+|:4+4:'gi #°
O -Flﬂ' I
s N
o + e
. o
T .1 F 0§ 7 v & & & | I F 1
3§88 RINFgRETNO e o

BASAL AREA (G]

Fig. 7 Relationship Betwean Age and Basal Area

26

©  SITE W

+ SITEN

O SITE|l



O

tr:ﬁ?
LR

r__l‘h-{,+'l:r m
+ O ++
I'.'l['_'l+ + ©
++ 4+ ¢
D? -I-¢+ £ oo
= + o ot

o El]-ﬁ'-ﬂ'—ﬂ:ﬁé”m 2

=R +++ I

+0 T3 @:1 @
gl
EE’EE*' *Hﬂ}% £ o

D'E'n A -Fi'-|+l-§ e

+F:’+¢¢
DDC%@EE—&H-@Q:{WP
A0 oy @
o't
Elﬁ-t;
o
T T | ] | | I ] | |
& & 8§ =8 - .- - A
HEIGHT

Fig. 8 Relationship Between Age and Height

12 14

@  SITE M

10

AGE

+ SITE I

O SITE |




-3
(] +
G B
o
m’ ++ 4
& + r N
af o &
¥ » + ®s
a ++ o+ (i
| O O + o -
+
+ e o
O e++ O * + O O B
O oo +
+ g+ ° FR o o
+ 40 E!_3H+ﬁﬂdih¢ﬂ% |
. + = T
" s ft @0 o .
aofe + "'G
0 T it f+‘1’3 g | w
+ G Fout +
m| + W "
0 Oy + +# i
U_p}'ﬂ'
%%ﬂg,ﬂﬁm s
o ++M
+cr
O lfll'+ m_
4
O g _.,}@
;] Fﬂ—m
T T T T T T T T T T T T ; T o=
EEE?‘”ﬁEE?EEEEEE"
(7] o (1] o H — — — - -

WOLUME (V)

Fig. @ Relstionship Between Age and Volume

28

¢ SITE W

AGE

+ SITE Il

0O SITE |



O +
&
€ O+ “n 4
* O OO
o O o
+ . ko 'f-;:,
+ O4+4+
O oo
" 3
+ @
0 + O+ ©+F00
o 0 ] + & 4
+ o P
0 ++ €04 wodid” o
NI R N o
+ g * y ¢ ©
o'+ +{}+
ml%ﬂ-‘_ﬁgﬂ
ST - P N
m'*:'[g-++_ﬁ°°
L R
E&%ﬁ@
+ @
o0 4 "?
B o
E['I-i}
+
25
I | ] I | ] |
e = = = ] a a i

INDIVIDUAL TREE VOLUME (v)

Fig. 10 Relationship Between Age and Individual Tree Volume

14

12

10

¢ SITE

AGE

4+ SITE N

O SITE |



22

+_
+
(s -3
+
ql_EI
+ O
. +
b I
Eﬁ a4+
Ep+
éﬂ$¢ ++
m +¢E§+ "
o
O 0 pe+H |
¢ O+ O |:|I+_JEP &
t *
o + %EE?DJ,»#
+¢+%+%‘§ LT
++§D§’Z 4
+ o < 1y E-]-ma
5 T+ 8% -
,_E:ip#j;g@ Oy
o+
O g%% 5 ::uﬁ-, g
[ .-:,,..|_‘:F|-+D 2 ¥
.;} '8
+ o
+§‘} 24 8 ==
I
+ -
"".r."-\. =
,@ o =
) | i f | | ) 1 f o
B & 3 pF g g3 &8 °

DENSITY (N} { Thousands )

Fig. 11 Relationship Betwean DEH and Stand Density (N)

DBH {cm )

¢ SITE W

+ SITE Il

O SImE |



|
E
i
. +
J +
L |
il o
E -
| -
r:ﬁ:l__| £
-
e
g
T | | T ] | |
= L R uy b " o oo =
o o (] o (=] o o (=]

INDIVIDUAL TREE VOLUME (v)

Fig. 12 Relationship Between DBH and Individual Tree Voums

31

a2

¢ SBITE M

+ SITE Ul

[0 S&ITE |



a
o " v
LANE - i1 =
= . 4 B
o+ &
B 1 N =
+
+a'j+u
&
O 45 + » + 0% L3
i
+ - -
| ¢ m (1]
o o -+ E ==
L2 %
_'.
+
= 4.4? T - a
= . +
iJ :.:j:l ﬁ$$ K +
# o+ -
f-H— + ik
R L0 gy +
¥ =
o B'g B B o+ -
¥ ok o .
& ++
T +$fﬂ -::-PE; B
i3y 4.. :l:if:, +id et
o o O+ E‘ID s
4 1 *""
n a0 0 =
; +
0 Fo 0 ':!':3‘4.%&
+ i {'\::1_1_"_-' | Lz
> 5 W ¥
&H? 3
L] + —
¢ +
g+
2
-1':"'. ';:l . L
2 o
I SEE R R T . T B T L T T T T T, [Tt =
o
AR AXTRAET ESE S &8 B

DENSITY {N) [ Thousands |

Fig. 13 Relationship Between Basal Area (G) and Stand Density (N)

BASAL AREA (G}

¢ SITE N

+ SITE Il

O SITE |



I 3LUs ¢ Il 3Lls + 3aus 0O
L1HDISH
Yo 0z ai F
_ _ _ _ 1 | |
&
ITLI-I  m
% + @ L
+ +
g ﬁ%ﬁ oy I
#0, o oo i
+ mﬁ% e+
% e N § -
L +
e DE 4+ .ﬂ..ﬂ.. L T T LE
++ M +40 5% .ﬂ+
Eﬂ_ﬂmu & b o -
G- o v
+ +
F o+ ; :
Un m_ oY + “
. o _
| |
0 + L
0 +
+ i
n_l
+

&

DBEH

Fig. 14 Relationship Batween Height and DBH



ma3us ¢ i 3aLs +

JHDISH
L 154 al

13ls 0O

ﬁ%@

Lo

20

ED

¥o

S0

80

L0

80

INDIVIDUAL TREE VOLUME {v)

Fig. 15 Relationship Between Height and individual Tree Violume



10

e

28

== =l . — & o
5 § 94 § B2 ® % & @ w & v

MEAN HEIGHT

Fig. 16 Relationship Between Dominant Tree Height and Height

DOMINANT TOP HEIGHT

+ SITE N

¢ SITE W

SITE |

O



mans ¢ n3us + | 3ue O
{ A INNIOA
oaz oFe 0os =8 0zF 08 oF 0
| _ ] _ _ | _ _ l |
¥ —+
o o o R .
- ok 00+ + T3 ﬂ._. awﬂnae mMH_ o + +
* somg g ot
g O B .“_.n,uﬂn_._.n.n. % £ e +m.;.ﬁ Yoo e
4 ¢H._. e ._.._ ._m_u ._..c ._.ﬂu.tJr ﬂ. PRS- e
- S
= - - +ﬂ ﬂu-ﬁ. & <
= t 4 + & + + .U i
% + i +Hd -4 + & 0
+ ;-
s + ﬁm _N_._. .T._..m. + ._..r ol [
0 O 0o e
+
r | O oF
-
-
[ ] L i E

&0

0

0

g0

2k

Ll

'l

e

e

STAMND DEMSITY [ Thousands )

Fig. 17 Relationship Between Stand Velume and Stand Density



B &Imm
DD%DD o L
O g 940
ala
O o Hm
| ] CHNTT Y] (T —
O f o B
B I DOm0 O
O e T —
DD O [(OIII IiInEn moa
. oo o
a8 & dHo o EDE@ED o o
oo o o O
a0 o
o O (]
] | ] I I ] |
o M @ 0 - nz o - o
= [=] = = = =] =] [ =]
INDIVIDUAL TREE VOLUME

Fig. 18 Relationship Between Stand Density and Individual Tree Volume

ar

2.4

1.6

DENSITY (M) { Thousands )

O SCATTER PLOTS OF TH



DBH WITH MEAN HEIGHT
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ESTIMATED DBH FROM HEIGHT
D=1862 VH-13/(1-01385VH-13)
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TABLE 1

PL HO

1.01

1.02
1.03
1.04
1.05
1.06
1.07
1.08
1.08
1.10
1
2.01
2 (2
203
204
2.05
2.06
2.07
208
2.09
210
2.1

3.01
3.02
3.03
3.04
3.05
3.06
3.07
3.08
3.00
3.10
3.1

312
4.1
402
4.03
4,04
4.05
4.06
4 .07
4.08
4.00
4.10
4N

Materials of PSP and TSP Data.

PLACE

MOMPILIS A
MOMPILIS A
MOMPILIS A
MOMPILIS A
MOMPILIS A
MOMPILIS A
MOMPILIS A
MOMPILIS A
MOMPILIS A
MOMPILIS A
MOMPILIS A
MOMPILIS B
MOMPILIS B
MOMPILIS B
MOMPILIS B
MOMPILIS B
MOMPILIS B
MOMPILIS B
MOMPILIS B
MOMPILIS B
MOMPILIS B
MOMPILIS B
HOBUT A
HOBUT A
HOBUT A
HOBUT A
HOBUT A
HOBUT A
HOBUT A
HOBUT A
HOBUT A
HOBUT A
HOBUT A
HOBUT A
HOBUTE
HOBUTE
HOBUTE
HOBUT B
HOBUT B
HOBUT B
HOBUT B
HOBUT B
HOBUT B
HOBUT B
HOBUT B

AGE DBH

4.3
3.8
4.2
4.7
53
5.8
67
7.0
79
2.0
1.0
2.8
33
3.8
4.3
4.8
53
2.8
6.6
7.3
BB
10.6
18
2.3
2.8
3.3
3.8
43
4.8
56
6.5
76
88
9.8
1.3
1.8
23
28
3.3
349
4.3
&1
6.0
71

8.3

B4

85
108
125
13.2
137
138
159
158
169
181

80
10.4
124
13.2
145
148
15.0
156
16.2
176
18.6

8.4
10.6
18
138
14.7
16.1
17.0
17.7
18.3
18.5
20.3
20.3

53

8.4
10.5
12.5
14.4
15.3
162
17.2
18.7
20.0
214

™

8.2

B.3
10.1
115
14.0
14.4
156
18.2
17.5
1.8
19.3

6.9

g.1
11.0
139
14.6
14.4
16.2
17.0
176
185
189

T4

g9
102
11.7
142
148
17.0
174
1846
202
213
213

48

T2

B9
1.0
145
15.6
176
191
207
g2
233

n.o12
0.025
0.053
0.070
0094
0102
0.115
0.147
0.185
0.206
0.231
0.018
0.037
0.049
0.071
0.101
0107
012
0.143
0.153
0177
0.242
0.020
0.038
0.049
0.07
0.0598
01
0150
0.167
0.138
0.248
0.284
0.282
0.006
0.018
0.035
0.050
0096
0119
0.143
0185
0.225
0.291
0.332

888 §

29
7.0
1.0
12.4
13.2
13.2
14.0
15.4
17.5
203
189
4.1
6.8
8.7
11.f
12.8
13.4
14.4
i5.4
16.9
129
224
26
49
6.2
83
9.6
1.4
126
13.9
145
16.0
174
17.3
1.6
3.8
58
8.4
10.7
121
13.9
16.1
18.2
20.0
22.7

L

9.4
226
424
556
756
814
922
1106
123 4
154.4
150.1
13.6
27.4
26.8
53.6
75.8
802
9.8
107.2
114.4
1326
1813
8.0
19.0
272
38.8
54.0
668
B2.6
91.6
108.8
1242
142 2
140.8
43
13.4
226
322
Gz2.2
TT.6
928
120.4
146.0
1744
199.0

8.0
10.4
123
14.1
17.6
17.7
18.5
19.9
20.5
228
229

8.6
10.9
128
136
16.4
17.2
18.7
20.0
200
215
23.0

b5
10.4
11.4
133
15.1
163
17.7
188
205
220
23.3
229

5.9

B.6
10.3
12.8
17.3
181
20.1
2210
23.6
25.6
26.8
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PLHMD PLACE

412 HOBUTE
B HOBUT &
Lo HOBUT £

Y -] HOBUT G
504 HOBUT C
05 HOBUT C
5.06 HOBUT C
507 HOBUT C
£.08 HOBUT C
5.09 HOBUT €
&.01 RAMPAYAN
&.02 RAMPAYAN
5.03 RAMPAYAN
B0 AAMPAYAM
8,06 RAMPAAMN
E.06 AAMPAYAN
8.0y RAMPAYAMN
6.8 RAMPAYAN
Fm TIVBANG
7.02 TIRANG
7.03 TIMEANG
7.04 TIMEANG
7.05 THASANG
7.08 TIMBRANG
107 TIMBANG
.08 TIMBANG
7.09 TMBANG
am MEAL A ARD
2 MALIMA ASD
&.03 MALINA A0
5.0 MALIMA ASD
8.05 MALIMA ARD
806 MALIKEA ARD
B.oF MALIMA ARD
808 MALIMA ABC
a0 MALIMA ABG
210 MALIMA AR
&M MALRMA BED
o.02 MALIMA 880
8.03 MALIMA, G20
P04 MALIMA BE0
805 MALIMA B8O
B.08 MALIMA B0
0.07 MALIMA B
9.08 LtAL IMA BED
800 MAL A BED
210 KLAL A B80

AGE PBH TH

81

T3
Te
BS
9.4
105
1"y
126
8.7
7.2
[
53
B3
103
15
125
5.2
6.6
7a
T8
B4
0.4
0.4
.7
12.5
4.0
45
E0
5.8
6.1
6.6
T2
B2
8.3
13
4.0
45
50
5.5
g1
6.0
T.2
ag
43
10.8

1.4
164
18.8
19.2
18.9
204
203
21.5
2
2
20.1
21.0
221
225
234
24.6
5.2
25,2
21.2
a5
3.4
a1
8e
278
mo
5
ah.6
1538
14.4
153
6.7
16.5
185
160
7.2
173
130
131
13.4
141
144
154
158
18.2
8.8
17.1
17.2

R

158
185
195
135
196
204
2l.2
21.8
HEW
185
186
138
P bl
-
220

233
17 €
194
198
188
2

22.3

13.0
14.7
154
1614
168
T8
178
175
18.0
18.4
12,4
135
14.8
168
17.7
19.6
188
208
0.8
23

41

¥

0230
0.3
2.183
B.212
0228
o247
g

0323
.52
D.22%
D245
0296
03s
0349
G402
A0
0,404
0251
0.285%
0363
0417
Q501
G512
0512
0.580
H.588
0.077
0.033
0120
0124
G150
157
0.155
G147
0,451
0158
0.0c8
02
0.035
0112
0.1235
{166
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D188
n19e
B3 L]
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2z4
17R
193
20.%
215
223
23,7
255
24.1

154
21.0
23.4
243
25K
29.0
294
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a0
12.0
2B
24.3
&4
2v.2
298
231
R
1?7
133
14,5
5.3
17.0
17.0
18.4
184
185
154

ag

5.0
127
13.7
155
181
168
188
190
19.4

L)

196.2
120.0
128.3
148.8
1680
10
184 2
206.5
193.8
1094
134.8
1475
177.3
150.8
20,8
241.3
2427
242 6
138.0
134.5
183.2
187.8
2565
2
230.3
2655
254 6

51.2

788

a0.2
100.8
1122
17.4
164
04
1135
100.5

44 7

40.0

758

Bg 4
108.4
4348
129.4
148.0
1538
169.2

209
21.0
20.9
213
23

228
237
225
199
108
2.3
e

226
0.7
225
a2z
218

245
249

240
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17.0
172
1.7
194
159
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2.7
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207
136
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163
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21.9
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Z23.2
24.4
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PLHO PLACE

10.M

1002
10.03
10,04
10.05
0.08
10.07
10.08
10.08
10,19
1.0

1102
11.03
11.04
11.08
11.08
11.07
11.08
11.03
110
12.01

1202
1203
1204
12405
12.08
1207
12.08
1208
1210
13.01
13402
13.03
1304
1505
13.06
15.07
13.08
1309
13.10
T4.0

14.02
14,03
14.04
14,05
1408
14.07

MALIKA CRO
MALIMA CBD
MALIMA CED
MAL KA T30
MALIMA CBD
MALIMA O8O
MALIMA, TEG
MALIMA CBD
MaL (MA CE0
MAL IMA CEO
MALIMA, AB2
MALIMA A82
WAL ILA AHD
MALIMA ABZ
MALIMA 252
MALIMA ABZ
MALIMA ARZ
MALIMA ARZ
MALIMA AB2
MALIMA, AG2
MALIMA B2
MALIMA Ba2
LIALIMA BEZ
MALIMA BE2
MALIMA Ba2
Al InA BAZ
MALIMA B32
MALIMA BA2
MALIMA B&2
MAE IMA BEZ
MALINMA C82
MALIMA B2
MALIMA CB2
MALIMA CBZ
MALIA (RO
MALIMA CH2
MAL[MA CB2
MAL IMA CE2
MALIMA C52
MALIMA CB2
DYELAYAM AR
DELAYAN AE1
DELAYTAN AB1
DELAYAM A81
DELAYAM A1
CELAYAN ABY
DELAYAM A1

AQE

4.0
45
CEY
S5
5.1
(X
e
8.2
83
10.3
At
25
3.0
3.8
41
4.8
52
B.2
72
B3
2.0
a5
a0
3.6
41
4.6
52
6.2
12
a3
20
2.5
30
3.8
4.1
4.5
5.2
&2
1.2
8.3
2.0
3.5
4.0
4.3
£.1
5.8
5.2

14.0
4.1
14.6
15.3
15.0
163
188
173
171
17.6

45

B2

B2
10.3
13
125
13.4
14,3
148
145

4.7

58

a2

a3
118
12.3
125
142
14.8
15.1

E1

6.3

&4
10.2
1.8
12.0
12.3
3.0
13.5
123
13.2
14,3
158
8.6
7.5
178
18.5

14.8
160
157
7.2
188
154
ER
19.9
202
20.7

42

g3

67

109
120
141
16232
174
173
4.0
4.9
51
75
8.1
111
1nes
15.4
18.3
170
4.2
43
6.2
T4
QI
i
t24
131
13.7
145
a8
s
1240
134
5.5
17.0
17.6

AR

¥

¢.088
000
0104
D128
0155
0.4&0
0174
{.t87
0187
0.208
0.004
0.010
0.020
0.034
nss
DoH
0087
2110
0118
0137
0005
0.007
0018
hoza
0.043
0.05%
0074
0.101
o118
0,138
0.004
0,008
a0z
0.02%
(.45
0.058
R
£.07d
0.074
.00
0.045
0078
0.098
113
{148
0155
0,183
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BA

1248
132
4.5
180
17.9
1k
19.1
2340
19.%
Fa

18

28

7

72

25
105
121
140
144

14
23
41
83
35
- X4
109
125
136
142
14

8.7
53
5.8
73
B0
BA
g4
o2
A
T4
79
a1
2.5
.t
15

¥

.2
5.2
Ba8
1080
2.4
136.4
1475
1548
167 .4
1780

3.0

78
15.8
b
43,8
BG4
59,6
BB 2
a4
=

2p

5.6
12.0
21.0
2.4
446
55.2
Th B
£9.2
1020

26

54
1.0
174
258
348
396
456
44.2
S02
204
L0
Az
4510
550
506
548

148
152
190
198
b5
2t 2
220
222
2.8
2.0

57

T3

2.2
104
1249
1413
1548
173
103
105

57

B3

=R |
104
10.8
TA.0
14.0
17.0
18.3
19.0

b8

Ed

8.5

LI
1.8
13.2
13.3
158
16.2
17458

94
1245
144
138
164
184
19.9
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14,00
1408
410
1501
15.02
18.02
1504
15.05
15.08
15.67
15.08
15.09
1511
16.09
1502
16.03
16.04
16.05
T8
1807
1e.08
50
16810
7.0
702
7.3
17.04
17.05
17.06
17.07
17.08
18.Mm
18.02
18.03
1804
1E.05
1E.08
1807
18.08
19.04
18.02
19.03
18,04
18.05
.0
003
20.03

DELAYAN Ahi
DELAYAN AE1
DEL AYAN AR
OELAYAN B81
DELAYAN D81
CELAYAN BR1
DELAYAM B31
DELAYAN B31
CELAYAR BE1
DELAYAM B21
DELAYAN B21
DELAYAN BB1
DELAYAM Bs1
CELAYAN G21
DEL AYAN CB1
DELAYAM C21
CELAYAN CE1
DELAYAN 1
DELAYAN C81
DELAYAN CB1
DELAYAN Ca1
DELAYAN C&1
DELAYAN CB1
DELAYAN AB3
DELAYAN AR3
DELAYAN AB3
DELA'YAN A8
DELAYAN AR3
DELAYAM AR
DELATAN AR3
DELAYAN A83
DELAYAN BRI
DELAYAN BHA
DELAYAN Bea
BELAYAN BS3
DELAYAN B33
CELAYAN BaD
CELAYAN B83
CELAYAN B3
KARAMATO| A
KARAMATD| A
KARAMATOL A
FARAMATN A
KARAMATOE A
KARAMATOIB
KARAMATOLH
KARAMATOIR

7.2
B.2
2.4
3.0
35
4.0
&5
LR
b5
G2
1.2
gz
w05
an
A5
4.0

81
5.6
£.2
7.2
8.2
g.d
20
.6
3.1
3.8
4.2
52
[ s
B.5
20
2.8
3.1
4.5
4.2
5.2
52
8.5
140
E&
A5
Iy
1158
7.0
FE

20.8
gl
05, &
12.8
138
145
154
154
16.2
16.4
174
17.2
0.9
4.5
150
13.56
18.8
148
201
.7
24.1
256
».7
10,8
130
14.2
158
17.0
10.0
04
28
102
132
15.1
168
19.0
19.7
| K-
2.2
o B
23
244
24.9
241
e

2ra

TH

18.8
18.0
187

85
11.8
122
143
149
183
164
1.8
i1.6
18.8
10.8
1.4
161
16.6
158
153
187
203
20.1
211

B4
103
142
163
16.7
189
<03
Z18

LR |
0.3
5.9
7Ta
8.2
200
ab i |
&3

233
3.1
=8
241
249
25.8

Q.47
0.337
0.052
0.0%2
0.080
REF
0125
0145
144
¢.153
3163
&.270
0083
O 106
0H.154
247
0200
0.234
0264
0352
0.431
D23
0.03%
0.056
0095
0134
G150
0223
G273
0331
603z
0052
0101
G143
0175
.233
268
0354
G411
.352
0452
0441
0439
0507
0574

{L.55&
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78

74

7.3

g.4
.2
12.0
127
15.4
13.4
14.0
13.6
14.5

a4
121
1458
16.7
174
185
205
150
18.9
132

26

4.3

G4
ng
12.3
126
2.8
20.5

4.0

83

&8.8
106
12.2
135
130
123
24.0
F= )
222
3.7
228
201
211
@7

o4
480
508
8.6
298
598
€32
752
B8

A
8.0
1078
d1.4

Q2
1072
1100
128.6
1452
1td.6
1254

8.2

3.4

25.8

544

E7.0

7.2
100,32
125.4
165.4

160

2E2

E04

42

792
105.0
1070
1591
erl
21E4
203.4
190.4
187.7
1774
201.0
1845

179
185
158
108
134
145
185
A
181
111
1.5
18.5
150
120
152
158
159
158
202
2.0
218
25
2z
11.0
122
16.4
164
10.F
205
214
P

L B
15
8.2
124
201
221
223
24.7
bl

2r.1
275
&7
271
ar.s
2r.4
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2004
2006
21.01
a0
Z1.03
2% 04
21.05
22.01
22 0p
22.03
2204
2205
231
0z
23,03
23.04
23405
2401
2402

24.04
205
2351
602
2509

=60
26.02
2602
26.04
2T
orm
Trm
27
Z8.01
28 02
2500
28.0d
29.0
29.02
o003
29.04
2054
3.0z
an.oz
3004
AR

KARAMATC B
KARAMATOE 8
KARAMATCH C
WARAMATON C
RARAMATON L
KARAMATOY C
KARAMATOH &
BAHMURA A
BAHMLIRA A
BAHMUEA A
BAHMURA A
BAHMURA A
BAHMURA R
BAHMLUIRA B
BAHMURA R
BAHMURA B
BAHMURA R
RAHMURA C
BAHMURA C
BAHMURA G
BAHMLUIRA C
BAHMURA G
BLNANG A
BUNANG A
BLMNANG A
BUNANG A
BUMANG B
BUNANG D
BUNANG B
BLNANG B
BUMNANG C
BUNANG C
BUMAMNG G
BUNANG G
PLRNTEH A
PUNTEH A
PUNTEH A
PUNTEH A
PUNTEH B
PLUNTEH B
PUNTEH B
PUNTEH B
PUNTEH G
PLNTEH C
PUNTEH C
PUMTEH G
LUMAT

2.7
10.7
T.0
17
g8
ar
0.y
85
85
0.5
"5
=5
B.&
G5
08
A
izh
8.8
g5
0.6
1.5
iz5
2.4
3.4
4.3
54
Z.4
3.4
43
b4
2.
34
4.3
54
4.5
kR
EE&
=]
45
5a
8.5
75
45
A
S
15
i1

282
25
214
g B
22y
N2
=42
3.6
i1-%
152

=2
168
181
8.2
20.2
2.4
15.2
187
120
irh
ez

-

By

S.E
103

9.5
15.9
133
147
108
13.0
14.7
153
158
17.8
184
168
Ta.d
158
1640
163
TET
173
18.2
127

a4

™

264
2.0
a9
o224
&0
340
281
188

248
255
289
7.0
19.1
22 K
223
228
178
19.4
208
A
25.4

7.2

=1
124
135

a0
124
156
175
108
138
172
13.0
16.8
19.4
198
200
165
178
108
193
4.0
185
167
204

349

0.610
0641
0234
0238
0353
0418
449
0221
0285

0429
0494
0,470
0.r1z
0304
0.3
0.3
0,147
0,181
0208
0,245
Dam
D018
0.831
0548
0062
0.034
D058
1]
0,147
Dosy
0.0BE
0124
iR FFi
0147
0.218
0240
0.255
0114
0.145
(1 I
0,188
0127
187
0216
Q2a7

2PH

EoESEEBYZaBRERERE

338858

1150
154
1Mo
1104}
1Moo
104
10
D
oD
Mo

281
258
2r.g
228
281
234
205
253
nao
114
ns
248
29y
21.1
330
198
225
215

45

I8

13
128

28
128
175
195
108
159
2.0
2245
33
188
8.2
53
195
227
23,1
2448
133
i53
16.7
177

20

¥

&13.4
224 .4
272
213.8
2398
x0.48
o Ry
186.0
2214
268.0
/a8
284.8
1526
18904

2738
200.6
148 6
1514

232 4

17.2
58.0
824
E8.6
378
74.8

112.8

146.6
B2 B
24.0

1418

1774
BB.4

13,4

1438

152.8

1308

1€7.2

101.4

187.8
B2.4

1084

120.8

1424

5.9
0.2
276
=9
ki
=9
aa
2.5

26.5
254
1.1
2.3
243
2.0
22.7
0.2
23.3
254
8.6
7.4
7.0
&2
129
15,3
17.8
10.8
14.7
12.0
1945
14.3
17.3
HA
£2.9
122
aTrT
2y
&7
2.8
na
1.3
20
7.9
0.7
2.8
21
6.4
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LAHGKON G

LAHGKON G
LANCIKON G
LANGKDN G
LAMGKDN 5
DELAYAN
PATAU
MALIMA
MALIMA,
MALIMA,
KARAMATOI
KARAMATOE
KARAMATOI
WARAMATCH
TAHAK]
TARAK
TAMNAKL
PUNTEH
PUNTEH

PUNTEH
PUNTEH
PUNTEH
KRAHLT
BONGH,
LU KLKUT
KINARLIT
BOMNGKOL
DELAYAN
PATAL
PATAL
RAAL A
MALRA
MALIMA
BAHWALA
BAHMLEA
TAMAK!
RIMARLT
KiNARLUT
KINARUT

AGE

20
3.0
A0

4.0
54
8.3
7.2
[ Jod
9.4
0.5
a0
.0
.G
&0
a0
a.0
&.0
ab
gn
4.0
4.0
4.0
&0
a0
50
4.0
50
5.0
&0
6.0
6.0
80
8.0
=.0
7.0
1.0
E.D
4.0
EQ
2.0
8.0
10.0
10.0
4.0
4.0
B.0
60D

a1
11.8
126
122
1348
153
15.E
162
173
iTE
178
152
144
118
171
183
14.4
17.0
185
107
1.4
5
7.1
143
7.9
1.4
15.2
127
182
157
12.8
18.2
0.2
187
17.2
174
168
1.4
1.6
18.9
4.8
21.6
122
145
122
140

nz

™

8.7
138
185
1n4
142
127
1E8
178
183
138
198
203
185
128
201
20.5
18.5
164
231
162
13.0
165
18.0
175
191
134
173
148
167
7.0
149
170
216
150
193
192
184

87
145
129
2DE
238
223
184
"%
148
e

£.002
0or2
g0
0,072
n.115
0,151
niEa
0173
.26
f21
0204
1R}
0125
0.073
0187
0,533
0170
0.207
9,291
8052
&0
126
0181
0.133
h22g
0.065
D.146
0093
0.143
0151
0. 030
0.18a
O.441
0,122
0152
01562
Q.160
0055
i+ a5
0187
0,158
0,344
0280
D128
0o
0125
0054

40C 98
16.9
19.1
600 TH

104
1ns
128
a7
123
18%

17.7
800 94
21.7
20.8
158
123
4
12.0
129
18.1
19.3
17.0
18.0
15
14.3
14.3
24.3
273
13.7
152
8.7
10.0

1175
1904

1200}

1050
1380
1320
1030

1025
12.0
248
131
128
24 3
241
27
b 1
19,3

1210
1220
1087
1040
130

40

10HET

18.6
102

1125
=1

¥

30
or.7
138.4
29

azf
M=
102.4
1058
147.7
137
w207
8.2
1787
171.1
141.8
8.7
184.3
84,1
B3.4
1371
129.0
120 2
1420
78.3
105.9
97.7
1874
15589
4.1
106.3
205.5
111.6
1886
138.1
1938
86.3
50.7
941
22 8
254 2
2514
1376
£2.7
145 .0
612

1"
16.%
3.0
138
164
12,1
18.0
201
204
21.0
21.9
21.%
123
147
2.7
24.0
287
18,7
B3
n.7
18.7
1.7
7.0
14.0
23
150
135
188
19.4
152
14.0
18.0
250
172
20,0
204
218
118
18,0
22
222
256
74
17.7
125
194
165
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PLNO FLACE AGE
LUMAT 8.0
LLUMAT 8.0
LUMAT 40
LUMAT - 4.0
SARAMNG 2.0
SARANG 4.0
LLUKUKUT 4.0
LANGKON 4.0

SRR RERLEEREREIRIEFAdIdAdgn

TIMBANGINR} B0
LIk L) KLKLIT 4.3

TOPCACH H.0
KNARUT &0
KINARLUT €.0
MANDAHAM 56
TIMBAN2 45
LANGHON 2.0

LANGHDH 8.0
MANTAMNAU 35
KARANMATOH T8
BLIWAMKS 38
LLL KWUT 230
RAMPATAN 12.0
HOBUT 510
HOBUT 4.0
LALLU KEKUT B0
KLMBATANG 100
KUMBATAMG 100
LAJKMG &0
LADNG 9.0
MOMPILIS "o
MOMPILIS 1.4

TIMLIG 1043
DELAYAN a0
BUNANG 0
FUNTEH 8.0
MALIMA 2.0
MALIMA 8.0-
FATAU 100

EAHMULA 13.0
KARAMATCH NG

PUNTEH 8.0
PUNTEH a.0
PLINTEH 10
TANAKI T.0

KARAMATOI .0
SDK. GUM GUM 23.0

10.2
175
125
11.8
245
14.9
17.0
125
128
15.0
19.5
0.3
14.4
1.0
13.0
162
204
145

93
18
2.8
o2
185
15.0
281
174
18.6
19.0
22
123
aa
191
3.0
2.3
220
20.4
210
124
168
%3
2.1
172

122
4.0
321

423

T™H

18.0
1683
15T
140
183
133
14.8
12.7
18.F
147
19.8
1.3
133
14.2
13.3
148
0.8
122
1243
11.3
.y LY
18- 1
153
155
249
208
0 |
174
24
195
18.7
a s
219
230
208
234
258
208
155
2.7
154
18,5
143
185
23.2
306

¥

0218
0175
0.095
080
D350
0085
8,150
0.083
0104
0123
0237

3.104
0.138
0.0y
0128
D274
0.079
(1049
0055

0303
0,482
0144
0572
o2
0223
023
0348
0233
0212
(1
0.374
0.259
0.5304
0.230
0.205
0.242
0210
0.505
031z
.13
G157
LRE )
a.710

e

g

HEBEEA

128
21.E
153
14
324
170
4.1
128
28.1
2
15.7

B&
164
&
e85
2.9
Zri
158
223
131

9.9
185
2.1
14
208
1.0
14.2
18.3
b3
0.8
14.5
264
205
221
24.3
i g
18.2
M2
28.0
155
272
14.3
159
4.9

¥

929
148.8
1175

778
2273

20.0

898

8.3
15.0

Ta.4
130.5

801

083
156.3

a2

75639
7

0.6
1801

624

220.0
T4
154.4
2724
176.4
1642
105.4
138.3
39,1
534
119.8
2180
218.9
160.8
2110
120.4
1453
162
398
1253
204.5

al%
1435

1853

185
17.7
T2
178
.t
145
16.0
150
205
13.0
23.0
141
1581
1B.4
1548
159
p
27
187
124
s
218
183
17.8
279
252
bat I
205
24.7
20.0
13.7
23.5
249
23.2
0.8
2349
255
3 1
224
2.7
53
2.7

1652
184

24.5
0.8

ﬂ-'HHMHNWWHH-P-'IH—I-HHHH&ﬂMHHH“HMMAMH“HHi-‘-ﬂH“

o Lo Wwp =



TABLE 2 ¥ahi Ol Dominani Tree Heigivl In Each Shis Encex and Age

AGESE 17 8 19 20 I 2 233 24 25 26

26 29 33 36 40 44 40 52
35 44 5H &4 73 81 E4 38
A8 TBA A5 95 1056 M4 124 133
83 0.3 113 123 133 143 152 182
.7 12T 13F 147 157 167 1T.TF 188
38 148 158 15R 178 AT 198 H.7
155 185 175 185 185 2058 215 5
174 180 190 20 20 24 H0 240
123 193 203 213 223 A3 A3 23
193 203 213 23 233 244 253 253
202 1.2 222 ®MW2 2407 2D MRR 272
2t.0 220 230 240 250 260 27D 280
M7 2T 2T T BT 287 2TT 257
2 2% M2 K2 W2 XF2 EB: X2
2T AT HF X/T BT 2VT BT 2T

o i i o= M oth B L2 M =

- whk ek b o =k
o P O P =

58
106
14.3
172
18.7
I
22.6
20
203
&7
252
29.0
<27
30.3
307

LK)
4
15.2
132
20.7
22.0
24.5
6.0
273
282
232
0.0
0.7
a1.2
a7

27

LA
123
16.2
192
1.7
234
26.5
274
23
294
J2
31.0
21.7
322
a2 T

28

57
131
171
2
227
24.7

2.0
%3
3.3
a2
32.0
ar
3.2
3.7

2%

71
138
121
212
4.7
287
Zr.h
a0
203
dta
zg
34
3.7
342
AT

TABLE 3 CCEFFICIENT TARLE M EACH EQUATHIMN

EQUATION SITE CLASS a

H=a + bOTH i 1173
I - D48

[ - 1.67

TOTAL -{. 166

D -a4H-F3/ {1+ d H-13} -1.862

| S068.8

N » aD? " 57097
in $02%.1

TOTAL 2508.4

| 0. 00D 5357E

v = G il 0.00015470
n 0.00003680

TOTAL 0.00005824

C.B00
0,904
0.8984
0.8862

-0,1385

-0 8042
08072
0. 7448
-0.4787

= 2hnG
2 4807
29732
5047

.91
b.52
0.98
0.55

0.83

0.3
.32
nos
021

(a2
064
0.98
0.93

47



TADLE 4

BiTE |
MEAN HA
AGE ) H ] v G Yeal Ymal Py
1 528 543 | oo 688 238 6.98
2 887 1065 110 8.7 T.hE6 31.76 13,37 B1.98
3 132%  14.10 579 7,08 1208 3735 56 4808
4 1EL0T 1876 Fail ] 10755 14 Bul 54T 26 .88 2025
s (1870 1885 B41 138.91 1764 5135 DT 22E7
& |14 zo78 574 169,80 2017 30.69 28.27 18.10
T |41 2032 24 1518 2258 29 56 oA 45, 1484
8 |2548 2365 485 20701 2478 2743 2858 1230
# |2740 2478 454 25304  DBB0 2545 2812 10.25
10 |za1a 287 479 2TTIE  2HET 2411 2771 B0
1" T 2851 410 2948 53 b Py | 2718 708
12 | 3208 2714 353 850 3167 19.58 28,54 6.14
13 | 3334 2778 350 33815 3323 17 85 25 66 5.2%
14 | 3442 2528 A5t 35152 M4 1547 DE 11 437
15 | 3538 26.58 3510 3MEI8 35.44 13.84 24.34 373
TABDLE 5
SITEN -
MEAN HA
AGE D H N v G voal vmal PV
1 403 407 | 1100 .22 1,40 322
p 726 7.7 1010 18.27 418 13.05 .14 80.19
3 yys 1074 340 37.25 1.3 20.53 1242 56.3%
4 1287 1324 B&0 .51 10.54 3858 16.95 41,68
5 1460 1542 770 B7.25 12.90 25.94 17.45 26.85
5 1886 17.25 693 MePE 1508 237 .49 29.97
7 1853 1881 635 13427 17 2330 1514 1735
B | 2024 2012 e 16655 1904 2227 1957 14 22
3 |2178 2.2 £57 17728 207 2088 181 175
10 2318 2218 530 196,85 2230 15.48 1080 .50
1 2447 2299 GO8 21454  23.80 1767 19.50 824
12 BEEZ 2367 430 2IN4E 2512 15.00 19.20 a0
13 2850 2428 475 244 85 2627 14 40 15,23 5 868
14 2736 24.73 454 2E7 41 o7 28 12 55 1829 458
5 | 2808 2515 454 2AEGE  28.1E 1118 17.90 418




TABLE S

SITE I
MEAN HA
AGE D H N v G Veal VYmai PY
| 2.65 2. 11040 1.01 060 1.0
2 4.68 477 1050 4.73 1.80 a.T2 237 TB.656
3 6.96 737 1010 14.41 3.84 987 4.80 67.14
4 3.10 0.74 980 3013 B8.a7 15.72 7.53 5217
5 1106 11.92 o964 51.25 9.26 21.13 10.25 41.22
] 1285 13.75 BS54 68.61 11.08 17.36 11.44 2530
7 14.44 15.28 T B5.47 12.73 16.88 12.21 19.72
g 1588 1659 719 101.94 14,27 16.47 12.74 16.15
) 17.18 17.70 BTE 117.40 15,66 1547 13.04 1347
10 18.34 1B.56 641 131.68 16.93 14.48 13.19 10.98
11 1936 16.48 g13 145.02 18.07 13.14 13.18 6.06
12 2026 20.14 591 156.85 18.07 11.83 13.07 7.54
13 21.06 20.72 573 167.54 1997 10.69 12.89 6.38
14 21.74  21.20 558 176.86 20.75 832 12.63 527
15 22.34 21.62 SdG 185.13 21.43 827 12.34 4.47
TABLE T
SUMMARY OF ENVIROMENTAL FACTORS IN SAMPLING PLOTS
PLOT | LOCATION | S | SOIL (A HOLEZON) SOIL (B HOLITOMN) S0IL | TERRAIN SLOPE VEG CLIMATE
MO DEP COLOR TEX STR | DEP COLOR TEX STR | TYPE TYPE TYPE
1| MOMPILIS (21 ) 10 10VR4d4 SL GR &S0 25Y5% SCL NU | TP | 5L.GVX 17 ) 1
2 | MOMPILIS |21 15 10YAS@ SCLGR | <50 10YAGM SCL MU | TLP | SL.GVX 10 2 1
3 | HOBUT 23| 16 10YABM 8L GR | <50 WYRW § 2GR | SBG| FLAT 0 3 i
4 | HOBUT 26 10 10YASRE S GH 0 10YRT1 SL GR | SBG| FLAT 0 ) 1
5 | HOBUT 221 15 10YRSM SL GH <50 10YREM SL  GH | KPL | FLAT 0 2 1
B | RAMPAYAN | 22 | 20 25YS4 LUC GR | <50 10YRT LIC MU | KM3| FLAT 3 2 1
T |TMBANG (23 ) 25 10YRS SCLGR | <50 1WYR4M SCL WU | TLP | S5LCCV B F 1
g | KALNIA 20| 2 10YASY SL GR | <50 TH5YRBZ SL WS | EMT| FLAT ] 3 4
9 | MALIMA 22| 2 1YRSM  BL GR | <50 TEYRBR2 SL  MS | KMT| FLAT i} 3 4
10 | MALIMA 22| 20 10YRSH SL GR | <50 7S5YRA2 SL MS | KMT| FLAT i 3 4
11 | MALIMA 19| 20 1WYRSHW 5L GR 10 75YR&2 SL M5 | KMT| FLAT 0 3 4
12 JI.tuld.l!..lull 19| 20 MWYRS1 8L GR 10 7EYHBZ SL WS | KMT| FLAT 1] a 4
13 | MALIMA 17| 15 10¥Ped SL GR | <50 10YREM 5L WS | KMT | FLAT 1] 3 4
14 ![:ELA.TAN 2| 10 10YR54 SL GR '. <0 10YA™E SL BL | PIU | FLAT 1] 2 4

44




PLOT| LOCATICN |3 |30IL A BOL (B HOLZOM) 80A (TERAAM SBLOPE VEG CLMATE
MO, DRF COLOA TEX BTH | DEP COLOR TEX FTR | TYPE e TYPE
15 | DELAYAN 19 | 0 10¥RSH SL b OYHRAE SL BL | FIU | FLAT ] 2 i
16 | DELAYAN (21 | f0 10YRSM &L GR | &0 10YAME S 8L | PR | FLAT 0 2 i
17 | DELAYAN |23 [ 10 10YRSM SCILGR | <50 10WHP4 SC0L NU | PR | SLOCWX 1 Z L 3
18 | DELAYAN Bl 1% W0YR4M SCLGR | &) 2EYRMM BCL MU PU | RCCY OB 1 i
19 | KARAMATCH (29 | 30 1WyRS3 SCLGA | &0 10YRIE SL WU | P | SLCWX 8 § 4
20 | KARAMATOM |20 | 20 10WEAY SL GR | <50 tOYR3Y 51 OGR | TLP | SLCCY 5 1 L)
21 | KARAMATOM 28 (20 10WRHM SL GR | &0 OYPRd BL GR | TLP | SLOCY & 1 4
22 | BAHRMEULA |22 | 20 #vRSM LG GR | <50 10YAREE LG NU | PRI | FLAT 1] 1 £
2| BAHMULA |X [ 15 HIYRGM LUC GR | <0 10YRTE C WU | PRI | ALAT 1] 1 L]
M| BAHMLA (2T (12 YRR CL GR | <50 TAYRGM CL WU FlI | ALAT 1] 3 [ |
28 | PLENTEH o |10 SYFRE  LC QR | <50 TSYREM LS WU | KMS| TOP i) 1 4
30 | PUNTEH 24 |10 S5YFEE US GA | <50 TRYREW LS MU | KNI | TQP o 1 i
21 | LAMEONG (2D (30 TEYRARY A OR | <50 YRS S0 MS | KPL | FLAT [+ 2 1
3 | PATAL 25 [ 14 10YASM CL 4R | &0 0YATE LG MU | TLP | 800 X Fl i
30 [ MaLMA 18| 15 0¥ 5L BR 29 10YRBM SL MS | KMT | FLAT L a 4
L ra R (MmO WyRs1 N GR 40 T5TRE? SL  MS | KMT | FLAT 7] | [ ]
o | KARMMATON| 24 | 8 1WYRM 5L GR | 50 GYREE SL MU | KAL | BLOWVX 13 g i
A | KARAMEEON 28 | 20 1W0YRsd S GR | <50 10YRed SL MU | TLP | SLECY 8 1 4
W | KARAMKTCH (2] | 18 TAYReM SL GR | b SYR4E SL WU | TLP | SLEVN 10 2 i
A1 | KARAMATON (&8 1 24 10YPRSE LIC GR | 50 TEYREE LD NI | TP | BLCWX B ] 4
A2 | TAKAKI 18 (2 0WP4M ©CL GA | <50 10YRARE SCL BL | TP | BLGYE 33 i 4
3 | TAMAKI 2 |20 L5YR4R? CL GR | <50 25YRAM SCL BL | TP | SO0V 12 2 d
dd | TARAKI X (28 SEYH4? CL GA | 50 Z5YRAM SCL BL | TP [ 8LV ™M 2 4
45 | PLUNTEH 2| 8 TORM SCLGR | &0 FYRWE LIC MU | HMS| SLCVX {7 2 L )
40 | PUINTEH 25 (20 1WRSHM CL GH | &0 5YRUE SCL MU | KMS| SLCvXK A 2 4
50 | FUMTEH 22 (10 IOYHGE SOLGH | <50 sOYRRE 501 MU | TLR | SLCWX 1]:] 2 . 4
51 | PLNTEH 23 |18 10vRSH SCLGR | <50 10YRAE 5O NU | KMS| SLCYX 18 2 4
o BORGEOE |[1E [ 16 10VR4R  CL BL &S0 10YRS® MU | EXEP | FLAT ! 2 1
S8 | HLUKIKLT (25 (20 25YRSW LUC OF | <50 25YATE LG NU [ AR | WVALLRY 10 2 1
55 | DELAYAN (22 |10 tOYRGM SL OH | &0 19YHRMe S B | Pl | ALAT & 2 i
&1 | PATALJ 2| M TAEYRSE SC GH | <50 FaYAME CL MU | TLP | SLOCvE 24 3 q
£ | BALMA H | AN WYRe1 SL G 40 TEYHE® S WS | KMT | PLAT 1] a [}
B | WLALBJA M| M YRE1 5L GR 40 75YRAR SL MS | KMT | ALAT i ] | i
B | DAHRAN |23 15 YRS LG GR O 30 WYATE G MEF | PEl | FLAT 1] 1 i
66 | BAHRENA (25 [ 15 I0YRSM LG R | <50 WYRIM C MRS | PRE | FLAT Q 1 4
BT | TAMAKI 2 |2 E5Y4? CL GAR | «50 25V SCOL BL | TLP | SLGEY 26 ) [ ]
B3 | KMARUT Ml MWyRSd SL CR | B0 1W0YR&S 501 BL | AP | SLCCY 3 | 2
i1 | LUMAT X |25 0YRSM SL GA | <50 BYRSB SL B | KA | BLOVE A 2 3
72 | LUMAT 18 |20 10VRM EL GA | 50 10YR?TA 3L BL | KPL | SLECY 25 2 3
T LUAsaT & (2 YR ECLGH | 80 TOYREE L BL | TLF | SLCCY 14 2 3
T | LAT 28 |15 10YR4E OCL GR | 50 10YREM Ol NU | TP | LEWK & 2 3
TS | GARANG 81 (15 YRR LS GR | <50 10YR%E LG HU | TP | TP A 2 1
TR | SARANG 2 |2 fOYRSE LK GR &S URES UC NJY | TP | SLGDY 2 ? 1
7| UL KUY (24 | 15 p5¥E3 LG GR | <50 Z5Y&d LS MU | TLP | TOP il 2 1




PLOT | LOCATION |5l | SOIL (A HOLIZON) SOIL (B8 HOLIZON] SOIL | TERRAIN SLOPE VEG CLIMATE
MO, DAP COLOR TEX STR | DEP COLOR TEX STR |TYPE TYPE TYPE
78 | LANKONG |23| 20 10YRS® 5L GR | <60 10YR78 SL WS | KPL | FLAT 0 2 1
79 | TIMBANG |24| 30 10YRY4 SC GR | <50 10YR%8 CL MU | TLP | SLCVX 13 2 1
a0 |ULUKUKUT | 28| 10 25v53 LIC GR | <50 25vRid LIC NU | TLP | VALLEY 10 2 1
gt {TOPOROY |23l 10 WYRW3 L GR | <50 10YR74 CL NU | TLP| SLCCY 18 2 1
g2 |KmMARUT |17] 15 25v48 SL GR | <50 25Y&8 CL BL | TLP| SLCVX 18 3 2
85 | MANDAHANM [22| 5 75vRaM4 CL GR | <50 10YRGS CL NU | TLP | SLCVX B 2 1
B | TINBANG (22| 20 75YR32 SL GR | 45 V5YRSM SL BL | TLP| SLOVX 18 2 1
B8 | LANKONG |22| 20 75YR42 5L GR | <50 10YR&B SiL BL | KPL| FLAT 0 2 1
B0 | MANTAMALI |22 18 75YR43 L BL | <80 7EYRSM CL BL | TLP| SLCVX 15 4 1
92 |BUNANG 21| 12 T75YR42 L GR | 30 TEYRTM 5§ M5 | KMT| FLAT o 2 1
94 |AAMPAYAN (18| 10 25Y48 LC GR | <50 W0YR7E LC NU | TLP| TOP 10 2 1
95 | HOBUT 17) 15 10YRE? 5L GR | <50 10YASM LS MS | KPL| SLCVX 20 3 1
96 | HOBUT 17| 15 10YREM 5 GR | <50 10YASS SL BL | KPL| TOP e 3 1
08 | KUMBATAN |2a| 10 25vad LS GA | <50 10YRTS SCL NU [ TLP | SLGCY 20 1 i
99 | KUMBATAN (22| 10 25Ys2 SCLGR | <50 25Y76 SCL MU | TLP [ TOP 20 1 1
100 | LAJONG 1| 10 25v43 SCLGA | <50 25Y7E CL  NU | TLP| SLCWX ~ 10 2 1
101 | LAJONG 23| 15 25v54 L GR | <50 10YRA7TS CL WNJ | TLP | VALLEY 8 2 i
102 |MOMPILIS |17| 20 10YR&d SL GR | <50 10YRSE SC NU | TLP | TOP 20 3 i
103 |MOMPILIS |16| 15 10YRSA SL GR | <50 25Y8® L NU | TLP| SLCVXK 25 3 1
104 | TIMUG 21| 2 10YRS4 SL GR | <50 WYREB SL N | TLP| SLEVK 10 2 1
106 | DELAYAN |25| 25 10YRSM4 SL GR | <50 f0YAME SCL NU | PIU | SLCCV 10 1 i
106 |BUMANG |25] 25 10YR43 L GR | <50 10YA72 S5 M5 | KMT| FLAT 0 2 4
107 | PUNTEH |20 20 10YRSE SCLGA | <50 10YAGE LG NU | KMS| SLCvX 13 2 4
108 | MALIMA 23| 20 WOYR4N SL GA | <50 25YBM4 5L M3 | PIU | FLAT 0 2 4
108 | MALIMA, 26| 40 25Y33 SL GR | <50 25YRB SL BL | P | FLAT ] 2 4
110 | PATAL 19| 20 10YRAM 5SC GA | <50 10YRME GL MU | TLP| SLCCV a0 2 4
112 | KARAMATOI| 25| 20 10YRSM LiC GR | <50 75YR&E LC MU | TLP| SLCVX B 1 4
113 |PUNTEH [23| 20 10YRSM4 SCLGR | <50 10YRTMS SCL NU | TLP | BLCWX 13 1 I
114 | PUNTEH M| 15 10¥R&M SCLGR | <0 W0YRME CL BL | TLP| SLCVX 15 2 4
116 | TAMAKI 2| 15 25¥42 CL GR | <50 25va4 SCL BL | TLP| SLCWX 23 2 )
17 wumm]m o 25Y4% SL GR | <50 285Y¥aXM SCL NU | TLP| SLCVX 8 1 4

LEGEND: Si SITE INDEX
DEP DEPTH (CM)

TEX TEXTURE

STR STRUCTURE

SOIL TYPE
TERRAIN

SLOPE (DEGREE)
VEGETATION TYPE

CLIMATE TYPE

S{SAND] LS{LOAMY SAND) SL{SANDY LOAM) L(LOAM) SIL{SILT LOAM)
SCL{SANDY CLAY LOAM) CL{CLAY LOAM) SICL{SILTY CLAY LOAM)
SC{SANDY CLAY) Lic (LIGHT CLAY) SIiC{SILTY CLAY) HC{HEAVY CLAY)
GRIGRANULAR) BL{BLOCKY) NU[NUTTY)} MS{MASSIVE)

TLP (Tanjung Lipat) KPL (Kapilt) KMS (Kumansi) SBG (Sibuga) LAR {Laab)
KMT {Karamatoi) PIU {Paku) LMP {Lumpongon)

SL,CVX (CONVEX SLOPE) SL.CCV (CONCAVE SLOPE)

TYPE 1 [E. odoratum, 5. sumatrensis, M. bisarrala, bambog)

TYPE 2 (OTHER THAN TYPE 1 AND TYPE 3)

TYPE 3 [Pleandatum, D. linearis, Dilenia spp.. F. acuminata, Rhynocospara
5Pp.}

TYPE 1 (COASTAL. NORTH) TYPE 2 (COASTAL MIDDLE) TYPE 3
([COASTAL SOUTH) TYPE 4 (INTERIOR)

&1



TABLE

CATEEORY
VARLABLE CATEGDRY
x1 SOIL DEPTH

3 0 -B%cm

2 > i &m

X2 HUMUS GONTENT OF A HORIZON
3 ABUNDANT {32, 2-3/4)
2 COMMON (4418, 314
3 SCANTY [5/14, 4-55)
4 VEAY SCANTY

X TEXTLRE OF B HORZON

HG {CLAY 45 - 100%)

GGLIC,SIC  (CLAY 25- 45%)

SCLCLSOL  (CLAY 15- 25%) .

BLLSL (CLAY 0 - 15%, LOW SAND CONTENT)
15,5 [CLAY 0 - 15%, HIGH SAND GONTENT)

L TYPE (PARENT MATERLAL}
SANDSTONE AND MUDSTOME
SANOSTONE
MUDSTONE
ALLLVH R

x5 TERRAIN
1 TORRIDGE

2 CONYEX SLOPE
3J CONCAYE ELOFE
4 VALLEY

5 FLAT
&

1

2

3

.h.mM-iE h & 0 by —

LOPE
0 - 10 DEGREE
11 - 2( DEGREE
= 21 DESHEE

X7 VEGETATION TYPE
1 TYPE 1 {E. ochuroturn, 5. scmatrensis, N. bisorrata, Damboo)
2 TYPE 2 (OTHER THAN TYPE 1 AND TYPE 3)
3 TYPE 3(P. candialum, D. lineeris, Dlfeniz spp., F gowitnata, Rhynoogsparg
50}
Xy CLIMATE
1 COASTAL [NORTH)
COASTAL (MDGLE)
COASTAL (SOUTH)
INTERIOR

L IR

£2



TABLE & : SUNMMARY QF ENVIROMENTAL FACTORS IN SAMPLING PLOTS
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TABLE 10

FAEQUENCY OF CATEGORIES
YARIABLE
CATEGORY
X1
1
2
Xz
1
2
3
4
xa
1
2
a
A4
5
x4
1
2
3
4
X5
1
2
3
&
5
XE
1
2
d
X7
1
2
3
X4
1
2
g
4
TOTAL

FREQUENCY{ % }

3 (8.59)
&1 191.01]

H337}

1711610
58 {6829
10 {11.24)

4 {4.49)
18{17.58)
32 {35.90)
33 {37.00]
4 {4.49)

45 {50.58)
10 {11.24)
e {8.5%

26 (2B 21)

8 {8.99)
0 (33.71)
16 {17.58)
333N
32 {3590

w3 (50.55)
24 (2697
12 {13.40)

15 (2022

B4 (60.67)
17 {18100

30 (3.71)
3 (3.3%
4 (4,45}
52 (58.43)

B2 (100}
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CROSS TABLE

2 3 4 5

X2
2 3 4 3

S0IL
n
2

CATEQORY 1
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TADLE 12

VALUES GIVEN TO THE CATEQORY IN EACH HDEPENDENT, FACTOR (X}

VARIABLE
CATEQGRY

YALUE

SENGLE
CORRELATION

PARTIAL
CORRELATION

K1

i @i = @)= ALAM= KO- -

T pa =t

x?

Ll P

i Gl PO -

COMNBTANT

MULTIFLE CORRELATION COEFFICIENT

MEAN STANCARD DEVIATION

EQUATION ¥ (SITE INDEX} IS (YEN AS.

-0.60084
005035

21873
34756
C.OTER
-1.8281T

-1.51774
&-ToaT
T.01859

-1.2971
{66455

035320
107713
-0.04745
-1.53044

1,720k
0.878N
1.38545
231244
T44120

42533
-0 29K
-1.25453

181547
12313
-1.63658

-1 435
2.514T4
370218
G.54TS

0 20655

012738

D.GER12

0.05261

0. 24060

017564

0.56380

0282534

217980

0.73031 (0.50388)
11736

Yo BEIE o X1 o B2 X X4+ X5+ NE+ XT + XB

0.08022

037135

027198

D3eze0

05191

0.28215

0487

047234
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TABLE 13 CORRELATION COEFFICIENT AMONG ITEMS AFTER QUANTIRED

M EEE R LR

X1 x2 X3
1000 0087 0107

1.000 3158 0076

1.000

X4
0.388

0.286
1,000

-0.078
G019
.18
0.2ZF
1.000

0.177
(1 1)
4.188
0421
0.1
+.000

xr

0.352
=i}, (i 2
D025

0118

0015

a.aa?

1.0040

X0

0184
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Tabla Relation Between Measured Value and Estimated Value

Mo Measurad Estimated Residual

1 2. 100000+ 2.0411604+01 5.884200-01( 0.343)
2 2. 10000D+0 2.086230+01 1.376080-01( 0.080)
3 2.300000+01 2.18387D+01 1.161300+00 { 0.676)
4 2. 600000+01 2.2390504+01 3.60846D+00 { 2.102)
5 2.200000-+01 2.239050+01 -3.905430- 01 ( -0.227)
6 2.200000+01 2.23514D4+01 -3.513730- 01 { -0.205)
7 2.300000+01 2 534080401 -2, 340850400 { -1.363)
B 200000001 2.06531D+01 -6.53105D- 01 ( -0.380)
9 2.200000+01 2.06531D+01 1.34690D+00 ( 0.784)
10 2. 20000001 2.086531D0+01 1.346800+00 [ 0.784)
1 1.S900000+01 200920001 1082010400 ( -0 838)
i2 1.500000+01 200328 0+M -1.092910+00 { -0.636)
13 1.70000D+01 1.88776D+01 -1.877590+00 { -1.093)
14 2.30000D+01 2. 2166800 8.33152D-01( 0.485)
15 1.90000D+01 2.21668D+01 -3 16681D+00 ( -1.844)
16 2100000401 2. 216680401 1166810400 { -0.673)
17 2.30000D+01 2.108310+01 1.936900+00( 1.128)
18 2.40000D+01 2.573750+01 ATITSID+00 ( -1.012)
14 2600000+ 2.4968582D+01 1.0308004+00 { 0.600)
20 2600000+ 2.733340D+01 6.66636D-01 ( 0.388)
21 2.600000+01 2.73334D+M -1.333360+00 [ -0.776)
22 2. 200000401 2.52915D+01 -3.29146D+00 ( -1.917)
23 2. 30000401 2. eR0D+01 1.48775D -02 ( 0.009)
24 2. 300000+01 2.124080+01 1.753050+00 ( 1.024)
25 2. 40000D+01 2.38783D+01 1.21750D -01 (  0.071)
26 2 400000+01 2 387830D+01 1.21750D- 01 (  0.071)
27 2. 00000001 2.039060+01 -2.390540400 ( -1.382)
28 250000001 2.28954D+01 2.10464D+00 [ 1.228)
29 1. 800000401 1.831740401 -3 174000 -01 | -0.185)
30 2. 20000001 2.009280+01 1.907090+00 ( 1.110)
]| 2 400000+01 2 263280401 1.36724D400 [ 0.798)
3z 2.50000D+01 2. 733340+ 1.666640400 [ 0.970)
33 2.000000-+01 2. 220820 +01 2. 208230400 ( -1.286)
34 2.80000D+01 2.42797D4+01 3.720300+00 { 2.166)
35 1.900000+01 2 18085001 -2.80850D+00 { (-1.635)
36 2.500000+01 259602001 =1.601850 -01 { -0.093)
ar 2.60000D+01 241727001 1.82734D400 ( 1.064)
a8 2 20000D+01 2.259380-+01 -5.83587D- 01 ( -0.346)
ag 2. 50000D+01 2.083620+01 4. 163760+00 ( 2.425)
40 2.20000D+01 2 25244 D+01 -5.244280- 01 ( -0.305)
a1 2.30000D+01 2 182380401 1176220400 ( 0.885)
42 1800000 +01 2. 00445 0+01 2044530400 [ -1.191)
43 2.50000D-+01 2492330401 7.672980 02 0.045)
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Mo Maasured Estimated Residual

" £.000000.04 2 218680401 +1.668060- 01 ( -0.097)
45 2.000000+01 2. 153880401 -1.536900+00 ( -0.895)
45 2.100000+01 2.009250+01 2.070850 -01 { 0.528)
47 2.100000+01 2.008280+01 8.070830 -01( 0.528)
48 2.300000+01 2.298500+01 1.497750 -02 { 0.009)
44 2 500000-+01 2298500401 2 01498D+00 [ 1.173)
&0 260000001 241727001 1.827340+00 { 1.084)
51 2. 00000001 2.004160+01 -4 157540 02 ( -0.024)
52 2.000000+01 2.239020+M -2.39019D+00 [ -1.392)
53 2500000401 2. 432080404 B.TTED-01 { 0.390)
54 2.600000+01 2300420401 2.995810+00 [  1.744)
55 2. 100000+01 2.015580+01 B.44196D -01 { 0.492)
56 2.200000+01 2.22864D0+01 2BEHTD-01( -0.167)
57 2 400000401 2 087A1D+01 1 12187D+00{ 1.818)
L 2 300000D+01 2230050401 B.094570 -1 { 0.355)
] 2. 400000 +01 2.041180+01 3588420400 ( 2.089)
Li1] 2,600000+01 2432330+ 107673000 { 0.627)
&1 2.30000D+01 2.250410401 4958630 -01 ( 0.289)
62 1.700000+01 1.715120+01 1512410 -01 { -0.088)
63 2.10000D+01 2.080720+01 1.928160-01 ( 0.112)
B4 2200000 +01 0 aaTRaD+01 A.27579D+00 [ -0.743)
85 2.20000D+01 2. 13780 0+01 6220370 -01 [ 0.362)
65 2.20000D+01 2.266210+01 5621470 -01 { -0.356)
) 2. 200000401 2.0411680+01 1.588420400( 0.925)
58 2.100000 +01 2.284010+01 ~1.B40080+00 [ -1.071)
G 1.800000+01 2.087810+01 -2 878130400 [ -1.676)
0 1. 700000+01 1. 782090+01 4 209490 -01 ([ -0_536)
b | 1.700000+01 1.695310+01 6.91244D -03 { 0.004)
Te 2.300:000+01 2. 27673001 2327280 -1 [ 0.136)
73 2. 200000+01 21424600 ETS3A610-01 [ 0.335)
Td 1.900000+01 2.113380+01 2333010400 [ -1.243)
=] 2.300000+01 2415350401 -1.153460+00 | -0.672)
TE 1.70000D+01 1.89137D+01 -1.5137T10:00 ( -1.114)
T 160000001 1.732250+01 1.3225404+00 ( -0.770)
T8 210000001 2.05451 D+ 4538970 -01 ( 0.264)
79 2 500000+ 2546590401 -4.659030-01 { -0.2T1)
&0 2.500000+01 2340030401 1.559730+00 ( 0.332)
&1 2.000000+M 2255360+ -2.593590+00 ( -1510)
B2 2. 300000+ 2243840401 5615870 -01 ([ 0.327)
a3 2 600000401 2428120401 1.71881D+00 ( 1.001)
B4 1.900000+01 2. 212550401 -3.125550400( -1.820)
BS 2.50000D+01 2.42TaTD+ T20600D - { 0.419)
Ba 2.300000+01 2.278760+01 2124380 -1 { 0.9124)
B7 2.00000D+01 2.074890+01 -T.489170 -01 ( -0.436)
BS 2100000401 2.180850+01 -8.08501D -01 { -0.471)
Aq 2 10000001 2 52854001 - ZERAND00 [ -2 495)
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