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1. Introdﬁdtion

n the forests of East Kalimantan} the main commercial forests arxe
tropical rain forests represented by Diﬁterocappacéaeialnoﬁg various Kinds
of vegetations .as described in Section 1. in typical sfands containing
giant layers, the upper layer'fdrms a coarse crown canopy comPOSéd of 40 teo
60 m trees mainly of-Shoréa, Dipterocarp, ete. of Dipterocarpaceae, to
offer full-bodied, straight and large timbers. In the middle layer, many
kinds of 30 to 40 m trees stand a little densely, and the lower layer has
many kinds of 15 to. 30 m dense canopies. Therefore, the forest floorxr is
dark, and undergrowth is small.

Bast Kélimantan is the largest source of timber supply in Indonesia,
and the securitjrof resources and the_preservatibn of enﬁironment are
important subjects. Foxr this ieason, various survey teams Erom many coun-
tries, have visited the area, and have been_egteﬁding.théir cooperation in
various studieé of forestxy. _waever, these studies were often short or
too specializéd. The present survey ié not satisfactory enough either,.but
it can be said to be very Significaht in that many researchers, inclﬁding
those in the fundamental fields concerned with forestry, stayed for .a long
period, to study jointly with the special researchers of the local Mulawar-
man University.

In the Reﬁublic of Indonesia, virgin forests have been cut according
to the Indonesian Selection Cutting System (TPi). It was set as the object
of this study, to discuss the research method on the treatment to be made
after cutting according to the selection cutting system, However, the dis-
cassion covered extensively also the silvicﬁltural_research of tropical

rain forests.
2. Research Method
The research items and methods were as described below.
(1) surveyed forests

To consider the rational hethod of management to be made for virgin
forests after éeleéﬁion cﬁtting, both virgin fqreStS and selection

forests were surveyed.
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(2)

i.

ii.

iii,

The surveyed locations are shown in Fig. 1. fThat is, Bukit Soeharto
University Foreést, Lempake University Forest of Mulawarman Univer-
sity, Kutai Tiwber Indonesia (K.T.I.} in Sebulu and Balikpapan Forastyy

Industry (B.F.I.)} in Sotek were surveyed.
Survey items
Stand climate

Investigation was made into the illuminance, temperature and
humidity in each stand, ground temperature, etc., concerned with the
regeneration and growth of sapliﬁgs, for finding the proper treat—

ment for selection forests.

n a virgin forest and a selection forest in Sebulu (at 4.5 km and
38 km points), winding hygrothermometer was used to measure the
daylight temperature and hunidity near the'ground surface and the
temperature at a depth of 30 ¢m in the ground. At the same points,
sun stations and lux meters were used to measure the luminosify.
‘As for light sfations, three stations were set for each stand, and

two light receiving sections were used in each station,
Forest solls

Since soll depends on the site conditions and stand composition and
may depend alsc on the treatment of the forest, it was pertinent to
investigate the iﬁfluence of selection cutting on forest soils and
the relationship of soil with the regeneration of sapling, of
planted forest, etc. For this purpose, one or two points were
selected for survey in each location in typical locations of

virgin forests and selection forests.

Soil preofiles were sdrveyed by the forest soil survey or and also

chemically analysed by a Yagi handly scil tester.

Stand composition

The survey teams tried to know the number of trees, tree height,
diameter, etc. of each species in each present standard area, for
discussing the influence of seléction'cutting based 5n the actual
situations sﬁch as forest density. The survey was nade aécording
to the quadrate methed. That is, a survey area of 1 ha (100 m x

100 m) or 0.25 ha (50 m X 50 m) was set in a typical location of

-126-



iv. -

vi.

each virgin forest or selection forest, and the stand composition
of it was found. Then, the compositioh of commercial speciés and
non—cbmmercial'sPecies, and the breast height diameters, tree.

héigﬁts.and volumes of the respective s?ecies were obtained. The

area and the ltems were properly examined, depending on the conditions

‘of the forest in each survey location,

Damage to succeeding trees by logging

With regard to the succeeding trees which greatly affect the suc-

cessive production of good trees; it was ‘intended to study the
actual situations of damage involved in selection cutting and to
find the proper method of lbgginQ which minimizes the damages. For
fhis purpose, investigation was conducted on stands selectively cut
immediately before in Sebulu,  'The area was properly examined,

depending on the conditions of each survey location.
Regeneration, flourishing and vanishing of saplings

For rafidnal managément of selection forests, it is important that
commercial species be regenerated and tended as_succéeding '
trees., For this purpose, it ié re@uired_to know the regensration,
vanishing and_flbuiishing conditions of resbective commercial spe—
cies. Ten piotéiof‘2 m%r{l m X 2'm) were set for surveying in

2 (30m X 30 m) was set in 1981, Surveyed

1980, and a plot of 900 ‘m
of ligneous plants were (1) 2 cm or less in their breast height dia-

meter (saplingsf, (2) 2 to 4 cm and (3) 5 to 19 am.
Pest damage and growth disturbance to forest plants

If the forest envifonment is changed by cﬁtting, etc., pest damage
and growth disturbance occur in forest plants,'agd the decrease of
uSefﬁl ingects may be observed. For fufther investigatioﬁ of
growth disturbance, the extérnal-syﬁptdms of pole size trees were
recorded in KTI, Sebulu, and the names of diseases were searched
for in reference to the descripiion of literature. qu:pest

damage, the insect fauna and damage to forest plants were investi-

- gated in the agricultural land, virgin forests, secondary stands

and planted forests in and around Lempake_and samarinda from the

middle to the end of March, 1980.
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3, @eneral Conditions of Surveyed Digtricts

(1)

i.

ii,

iii.

Sebulu

Location

‘Sebulu'is lecated at about 30 km northwest from Samarinda'along'the
Mahak am river; as.shown in Fig. 1. ' .
Topographlc and geologlc features

Sebulu is topographJcally hllly in the stage of old. age and is low
in elevation, being lower than 100 m. It belongs geologlcally to
‘the Tertiary. ' '

Climate

As for the climate of this district, the values observed in the
camp of PT K.T.I. and arranged in order are shown in Tables 1 and’
2, ' '

The annual-aﬁerage precipitation is'about 5,400 mm, 'but the pre-
cipitation changes relatlvelj great. from year to year. The
hlghest precrpltatlon of 5 years wag 6 480 mm recorded in 1976 and
the lowest precipitation was 2,258 mm in 1873. As for monthly preu
cipitations, the months Wthh recorded large preC1pltat10ns were

dlfferent from year to year, but generally, large precrpltatrons

were recoxﬁed in April and Decembey.

Meanwhile, after cempletion of this survey, there wasg a large
drought in 1982 to 1983 and it was rePorted that the concession of

PT. X.T.I. had also suffered a large fire.

As for temperatures, month]y mean' temperatures ranqed from 27.0 to
28.8°C, and there was not much dlfference between the respective
months. fThe annual mean temperature was 28.0°C. The aﬁneel'mean
" maximum temperature was_34.5°c, and the anriual mean minimum tem-

perature was 21.4°C.
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Table 2 Maximum, minimun and mean températdres of Sebulu

{5~year mean values of 1873, 1975, 19276, 1978 and 1979}

gan |Feb [mar [Apr lMay |Jun [oul |Aug |Sep |oct |Mov |Dec |amm

Maximum .
tempers 34.7 |35.4 [35.2]35.0(35.6}34.333.7134.033.9(34.7 |34.4|33.4]34.5
atum_a : -
Minimum . _ - . o
temper=|21.8 [22.1 [22.1 [22.1{21.9{21.7]|20.3|21.020.4 [ 21.1 [21.0 [21.0] 21.4
ature .
Mean . . ) Lo
temper-|28.3 j28.8 | 28.7 | 28.5]28.8 | 28.0 [ 27.0 | 27.5{27.2 | 27.9 | 27.7 | 27.2 | 2B.0
ature

Note: The basic data was obtained from P.7T. Kutai Timber Indonesia:

iv.

(2)

Rencana Karya Tahunan Pengusahaan Hutan.

Soil

The soil of Sebulu belongs to reddish yellow podzolic according to

) ' 2 . . . .
Thorp J, et al. ) The soll productivity is surmised to be rela-

. tively high in East Kalimantan which is generally low in soil

productivity. <dhe pH (KCl) was 4.0 to 4.5, being acidic, and the
exchangeable acidity was large. The pH of soil was lower in sprout
forests than in selection forests. Both nitrate nitrogen and

ammonium nitrogen were small in content.
Vegetation

The virgin forests in low land areas are of Dipterocarpaceae and
tropical heaths. The hills are covered with Dipterocarpaceae forests.
Troplcal heath forests exist like iglands in Dipterocarpaceae

forests in the low land.
Bukit Soeharto

‘Locatidn

Bukit Soeharto is a practical training forests éf'Mﬁlawarman Uni-
versity, located at about 40 km north from Balikpapan along. a

highway, as shown in Fig. 1.
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ii. ‘opographic and geologic features

Bukit Soeharto is topographically hilly in the stage of old age
like Sebulu and is mostly lower than 100 m in elevation. It
belongs geologically to the Tertiary.

iii. Climate
Since Buklt Soeharto district is located almost at the center of
Samarinda and Balikpapan, the values cbserved in both the cities
can be used for discussion (Tables 3 and 4). The annual mean pre-

cipitation in Balikpapan was 3,006 mm, and also in the dry season,

the rain was relatively muich.

The témperature difference between the districts was small. Maxi-
mum temperatures were about 30°C, but minimum temperatures were
greatly different. Humidities were about 85%, not showing large

difference.

Also in this district, a drought continued in the rainy season of
1982 to 1983, and in the large fire of 1983, many portions were
burnt. The coal layer aldng the rcoad smoked till December of 1983,

about half a year after the fire.
iv. 8oil

Also the soil in Bukit Soehavto generally helongs to reddish yellow:

2
podzol ) as in Sebulu.
v.  Vegetation

Bukit Soeharto, is mostly a hilly land located between Balikpapan and
Samarinda. Since the Balikpapan~Samarinda highway was completed
with help from Japan, this district has been rapidly developed, in
succession to the development made in the zone along the coast.
Therefore, tﬁe forests along the highway were heavily destroyed by
peasants, and virgin forests can be seen only deep inside, How-
ever, - though they appear to be virgin forests, most of them have

once been weakly selectively cut.
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(3) Sotek district
i. Location
Sotek is located at about 20 km northwest from Balikpapan albng the
Riko river, as shown in Fig. 1. The concession in which PT. B.F.I.
has their office was selected as Sotek district.
ii. Topographic and geologic features
Sotek is generally hilly, low in elevation, and of low rolling

hills of 40 to 50 m. It geologically belongs to the Tertiary

period.
iii. Climate
Since observed values in Solek could not be obtained, the values in

Tables 3 and 5 were used for references.

In Balikpapan, the annual rainfall was more than 2,000 mm, and
there was some rainfall in terms of mean values even in the dry
season when the number of days of precipitation is small, as-can be
seen from Table 5. The mean temperature can be said to be about
27°C,

iv. Soil
Also the soil in this district mostly belongs to reddish yellow

podzol as in Sebulu. In general, the soil is thin‘in 13yer A,

being yellowish brown and clayey.

v, Vegetation

This is one of the districts most advanced in the utilization and
development of forests in East Kalimaﬁtan, aﬁd has many burnt
fields and secondary stands. Therefore,_érouhd the office in
Sdtek, there are few virgin forests, planted forests and -
selectively cut areas spreadg-over. Thé ﬁirqin forests are gener -

ally composed of trees of Dipterocarpacéae;
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Table 5 Observed values of Balikpapan3)

annual

Month Jan |'Fep | Mar | Apx | #ay | oun { Jul | Aug | sep | Oct | Nov | pec ean

Mean

temper- . f | . ] o L _

ature 26.4 | 26.2f 26.4) 26.5| 27.0 26.8) 26.8( 26.7] 27.3| 27. 27. 27.0} 26.8

{ecy . . . . . . .

Month - Jan | Feb | Mar Apr | May | Jun | Jul | Aug | Sep | Oct Nov | Dec |Total
: Fainj,- L 7 Total

ii‘uﬁ.** res |199 | 178 {232 [ 170 | 132 | 118 } 121 | 144 | 135 | 161 | 236 {2,024

Total

. pays of : .

rain- 15 14 14 16 16 14 12 10 12 10 15 i8 166

fall**

Tamperatures show mean values of the data observed in Pertamina from

1871 to 1977.

Rainfalls and days of rainfall are mean values of the data cbserved in

ITCTI from 19272 to 1979,

{4) Iempake

i. Location

Lempake is located at about 10 odd kilometers from Mulawarman Uni-

versity in the suburbs of Samarinda, as shown in Fig. 1.

ii. Topographic and geologic features

Lempake is topographically hilly in the stage of old age. The

elevation is low, being about 50 m. It belongs geologically to the

Tertiary period.

1ii.

Climate

Since there was no meteorological data for the practical training

forests, discussion qu made using the data of Samarinda in Table

4.
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The annual fainfall was 1,820 mm,'ana the number of raihy days was -
102, Thé mean temperature was about 26°C, and the mean humidity
was about 85%, showing a high value. .

soil

The soil of this district also belongs to reddish-yeijOW pbdzolz

as 1n Sebulu and Sotek but partlally contalns red podzol Tn

general, layer A is tth and layer B is ya110w1sh brown oxr reddish.

brown. The soil texture is mostly clayey or loamy.
Vegetation

This district contains practical training foreésts of the university
and some villages and arable land of immigrants. The forest land
of the viliages and their peripheral arcas is mostly secondary
étands,_and virgin forests can be seen only very deep.inside from
.the road. - The practical training forests are mostly oﬁ old
secondary stands or of selection forests. They are of Shorea,

Eusideroxylon, etc.

.After the completion of this survey, a large area of the secondaxy
stands and part of virgin forests were lost in the fire of 1983.
After the fire, the forest floor bécome bright with grasses and
saplings growing vigorously. Accordingly, many insects such as

butterflies can be seen.

4. Surveyed Stands of Trees

(1)

Sebulu

in Sebulu, a virgin forest, a forest selectiveiy cut 10 years
before, and a forest selectively cut immediately before (1980) were

surveyed.

Sebulu is located as shown in Fig. 1. The_surveyed'virgin forest is

"~ located ‘at about 28 km insidé from ‘the office of PT. K.T.I. along

the Mahakam river. It is at an elevation of 40 m, and topographic-

ally almost flat (Fig. 2), facing slightly to the west.
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(2)

(3)

(4)

The stand seléctively cut immediately before is located at about
35 km inside from the office of K.P.7., and i at an elevation of

55 to 60 m, forminq a'gentle 31ope facing west (Fig, 3}.

The stand selectlvely cut 10 years befOLe is. located about 45 km

" inside from the offlce of K T 1., and is at an elevation of about

80 m;, forming a gentle slope faCLng northwest (Flg 4.

Sebulu district is'generally hilly in the stage of old age, and
these surveyed,locatlons -are lower than 80 m in elevat;on and form

almost flat or gentle slopes.

Bukit Soeharto

In Bukit Soeharto district, only virgin forest was surveyed. The
surveyed locaﬁion is as shown in ¥ig. 1 at-about 300 m eastward from
the 50 km. pOlﬂt of BallkpapanHSamarlnda hlqhway, and is at an eleva-

tlon of about 60 to 70 m, belng topographlca]ly complicated, low at -
the center and hlgh almost in the south and north {(Pig. 5).

Sotek

Sotek district is located as shown in Fig. 1, and (a) virgin forest
and two stands selectively cut lO'years before were surveyed. The
virgin forest is located at- 901nt ‘A, .78 m west from the office of
Sotek. The stands were select*vely cut JO years before are located
at point B, 12 km west from the Sotek offige, and peint C, 4.5 km
further west (Fig. 6}, and are at an elevation of about 60 m, being

topographically véry undulated.

Lempake

_Lémpake district is located as shown in Fig. 1. Tn this district,

 virgin forest was'sﬁrveyed - The surveyed"forest is located in the

practlcal tralnlng forests of Mulawarman Unlver51ty, in which 1arge

dlameter trees of Shorea swithiana grow.
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Fig. 2 Location_and topography of surveyed Sebulu virgin forest
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Fig. 4 Location and topography of the surveyed stand
selectively cut 10 years before
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Fig. 5 Location and topography of the surveyed virgin'forest
of Bukit Soeharto -
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5, Results and Discussion

as ﬁentioned before; while how to study the treatment of e&t forests
was discussed, it became necessary to also,'consrder the regeneratlon :
1nclud1ng srlv1culture ' . '

' Thus, TP1 (Indoneeldn Selectlon Cuttlng System) was preeented “and the
present 51tuatlons waere discussed,. Furthermore, commercial species as
succeedlng trees were_selected. In succeSSlon, baeed on the data”obtained
in the respective districts bf'Sebulu, Bukit Soeharrg; Sotek and Lempake,
the method of selection eutting,_daMaQe to succeeding trees involved in
logging, regeneration. Flourishing and vaﬁiehiﬁg of saplings, pest damage
to ﬁimber, and afforestation of wilderness and clear cut areas.were dig=

cudgsed.
{1} Indonesian Selection_Cutting System
The government of the Republic of Indonesia has decided to adopt the
Indone81an Selectlon Cuttlng Gystem (T.P.IL.) or Modlfled Malayan

Unlform System for cuttlng virgin foxests, ln 19?2

The,Indonesian Selection Cutting System isg used for-forests nixed in
stand.compositidn and poor in species useful for regeneration. As
shown in:Table 6,'the minimum diameters of:the eommercial species'te
be cuL are determlned according to the lengths. of cuttlng cycles,;

and the numbers of trees: allowed to be cut out are limited.

The Modified Malayan Uniform System is adopted when there are abun~
dant species nsefﬁl for regeneration. Of_the'two eyétems; in
Qeneral,.the Indohesian Selection Cutting System is adopted.

The objective of the'T.P,I;_System established is to sustain the
production of edmmercial Species growing in seleétéd and'virgin o
forests. Tf a tree grows ‘1 cm in diameter per year on the average
for a_cﬁtting cycle of 35 years, the breast_height diameter becomes
larger by 35_Cm after 35 years. If thie is added to fhe minimum
diameter of.the remaining tree,.the breaet height diameter of the
rémaining tree beComes-oﬁly 70'Cm'in 35 years latek.

If the largest ‘diameter of remaining trees is 49 cm, and'35.cm is
added to it, the sum is only 84 cm. Therefore, large dlameter trees

of more than the 1 m now available cannot be produced. However, if
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Table 6 Indonesian Selection Cutting System (T.P.TI. system)
Minimum diameter .Cutting T  Commercial :species to be. left
allowed to be cut cycle Number of trees per | Minimum- dlameter

(cm) (years): ha : (cm)_
50 35 25 35 -
40 45 25 .35
30 55 . 40 20

Note 1:

Note 2:

When the minimum diameter allowed to be cut is 50 cm, at'least 25
trees of commercial species and of at least 35 cm in diameter must

be left and preserxrved.

Obllgatlons to be performed before or after cutting 1nclude
patrolllng, settlng of cuttlng vorder, tree marklng, Volume sur-—

vey, plant reflnlng and protectlon against erosion.

the growth of diameter is -larger or if the number of medium diameter
trees is small with 25 trees left per ha as specified for cutting

cycles of 35 years and 45 years, or if treeg of about 1 m in breast

" height diameter are left among the 25 trees by any special arrange-

ment, then large diameter trees can be preserved and produced to

some extent.
Forests of Dipterocarpaceae are characterized by the production of

straight full-bodied large diameter trees, and in this regard, the

production of 1arge-diameter_trees of 1 m ¢lass in breast height

c diameter ag produced now is surmised to be impossible except in spe-

(2)

i.

cial cases, where the diameter growth is wore than 2 om per year.
Stand climate

Variagidns of tempexature and hﬁmidity at day£ime

- A forést is known +to raise the ﬁumldlty ln it end 80 lessen the _
.tempe:ature variations. The results measured in 1981 in Sebulu are

_shown in Pigs. 7 to 10. A virgin forest and a stand selectlvely

cut 10 yvears bhefore show_similar pattemns, and_a'stand Selectively
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iil.

iii.

cutk 1mmedlately before and barc land Show gimilar patterns.‘ on

bare land, the range was as larqe as 12°C,. but in a forest it was’

“ag small as about_4°C. ~The minimum temperature in a forest was the

same as that on'bére land,_bdt the maximum temperature in forests
was low. This variation pattern ¢an be said to be determined by
weather or not: by dlrect light and w1nd that enter the forest The
relatlve humldlty varled between 85 and 90ﬁ, and the varxatzon is
small as far as there was neither direct Sunllght:nor rdainfall. A

forest eases meteorological conditions and makes variations small,

~and does not seem to be affected so sensitively by the guality and

quantity'of plant covering.

Ground tempereture 

The températures at'a depth-of 30 cm.in the ground are shown in
Figs. il to_l4. On_baie land, the temperature rises by 1 or 2°C,
but in foreets,'iﬁ remains constant at 24°C. This was lowey by 2°C
than the above mentioned meen'stand ground. surface temperature of
26°C, -and lower:by'l'to 1.5°C than- the ground temperature in bare
land. '

Stand illuminance

The bfightness_iﬁ a'forest depeﬂds:on the stand composition. The

illuminance in the Bukit Soeharto virgin forest on the forest floor

was about 900 to 1,000 luxes aS?ShQWﬁ ianable 7. The relative
illﬁminancefwae 0.7 to 0.9%, being very low' on the éontrary, the
stand selectlvely cut 1mmedlately before in Sebulu gave 700 to ‘800
luxes at p051tlons hlgh in crown den51ty and 3, OOO to 7,000 Luxes
at p051tlons low ln crown den31ty as shown in Table 8. ‘The rela-
tive lllumlnance at the former was 59, and that at the latter was

from io to 40
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Table 7 Relat;ve illuminance . : A
in the Buklt Soeharto VLrgln foreq

(Measured on Octdbar 29, 1980)
- Times ; _ . . _
™ ) 1 2 3 4 5 6 7 ):] Mean
Posiﬁion i
Stand. (LX) 1,073} 1;000] 1.080] 1,160 1,150 a90]| 990 " 1,080 1,049
pare land | 129,900 127,300 | 125,800 | 133,800 130,400 | 125,000 | 125,400 | 123,700 | 128,410
{Lx) ' : . -
% 0.8 0.8 0.8 0.9 0.9 0.7 0.8 0.8 0.8
Table 8 Relative illuminance in the stand
selectively cut immediately before
(Measurea on November 7, 1980)

No II_I(LX) ‘Out(m) | __-Cr.owr_} density
1 690 14,400 1.8 6 - 9

2 780 14,730 5.3 "
3 7,000 15,900 44.0 2 - 4

4 3,200 | 10,270 31.2 3 -4

5 4,490 34,200 13.1 K

s s Ml N

Sun stations with two light receiving sections each were'sét.at 3

locations in each stand of Sebulu in November,

'illuminance in_Januéry, 1981.

1980

to measure the

In the- v1rg1n forest and the stand selectlvely cut 10 years before,

the illuminance was 5 to 9 kw/m with some exceptlons, sh0w1ng no

large difference,

immediatelY'before;

20.'to 50 kw/m?, and the relative illuminance was 0.8 to 1:6%,

On the contrary,

in the stand selectlvely cut

the lllumlnance at the respectlve Statlons was

and

it can be said that the stand is a little brighter than the virgin
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Table 9 Relatiﬁe:iiluminahce in the réspective stands in Sebulu
1 tems Measur: Meésured values (ky/m ) Rélat‘Ve  1 .
' i g 1 2 " Mean ) -N,% s Remarks
R station : illuminance|.
Stand ST 7 (%)
viziin 1 o.1| . - 9.1, 0.3
Pt 2 8.5 - |- 8.5 0.3 .
erest 3 4.9% 105.6%% 55,3 2.1 F0.2%,%*3.4%
B vl 1 23.6| 19.2 | 21.4 0.8
S immadinted 2 5L.61 - 33.9 42.5 1.6
Ty before 3 30.0 31.0 | 30.5 1.2
Stand " . _ - S }
selectively 1 7.1 6.4 6.8 0.3
cut 10.years | 2 6.2 - 6.2 0.7
“[before - '
Bare land 1 2,662 [2,630.4 [2,646.2 1100.0
Séf_on Ndﬁember 7, 1880
Measured'on-mpvember 14, 1981.
forest and the stand selectively cut 10 years before.

It can be

_conSLdered that the stand selectlvely cut 10 years before was

0pen and brlght 10 years before but,became closed again to

almost the same extent as the virgin forest.

The meteorological‘conditions'in a stand depend:on'the'

: .condltlons of the forest, rand the regeneratlon of sapllngs ‘and

“the. growth of Succeedlng trees dependlng on them. -

From’ the

..results of thls survey, ‘the brlghtness in a stand caused by

“selectlon cuttlng is not- surmlsed o be’ suff1C1ent for regenera-

tlon ln many poxtlons.'

In’ thlS regard it can bé said that the

quantity of lightfaftér selection cuttlng and that sufficient

lighﬁ.fbr-the recovery from selection ecutting and for the gene-~

ration and growth of saplings must be measured with the lapse of

time.
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i.

Forest soils.

1)

il

Sebulu

Virgin forests

As for virgin forests, three looations of A, 28 kmffrom the office of
KTI, B, 25 km, and C, 37 km vere seiected The eoil profiles are
shown in Fig. 15 (A, B and C); and Table 11, ‘.As‘tropicai'rain
forests, the humus ]ayer ‘was relatlvely tthk ln some’ areas, but
Tayer A was thln, belng less than 5 cm. Layer A was dull brown

or dark brown and contalned less humus. Layer B ‘was llghtly
yellow1sh orange or dull yeliow1sh orange, being bright. The

lower layer was very hard and low in organlc content, air per-
meablllty, water permeability, etc., being defective structurally.
'Therefo;e the root eYstem of trees can penetrate to only shallow depths
of 1 m_or less.

‘Selection forests

The soil of the‘sﬁand.selectively cut immediately before and the
stand selectively cut 10 years before is shown in Fig. 16, Photes
1 and 2 and Tables 10 and 11, The soil profile of the stand
selectively cut immediately before was not so different from that
of the virgin forest; but in the stand selectively'cﬁt 10 years
before, layer A.was'somewhet.thick, at about 10 cm. As for the
color of soil, the_stand seieotively cut, immediately before was
yellowish brown, but the stand selectively cu£_10 years before
was dull reddish brown, conﬁainiﬁg a relatively large amount of
humus. The hardness of the surface layer was gofter in the staﬁd
selectively cut 10 years before.. These'differehces must have
been caused by the dlfferences in location, rather than the dlf—

ferences in the treatment of the stand.

Sotek.

The SLand surveyed in Sotek had been selectively cut. AQ. years
before. The soil proflle_ls shown in Flg. 16 and Table 10 In

geheral, the humus layer was thin, and the color was greylsh'
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51 N

Photo 1 Soil profile of stand im- Photo 2 .Soil profile of stand 10 years
mediately after selective after selective cutting,
cutting, Sebulu Sebulu

Photo 3 Soil profile of virgin Photo 4 Soil profile of virgin

forest, Bukit Soeharto forest, Lempake
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brown. On the contrary, layer B was thick, and the color was, dull,
orange or dull brown, containing 1itt1e'organid matter, being hard
and low in air permeability. The root system of trees can penetrate to

depths of less than 60 cm,
iii. Lempake and Bukit Soeharto

In both the districts, virgin forests were surveyed. The soil pro-
files are shown in Fig} 17, Photos 3 and 4 and Tables 10 ana:ll‘
The humus layer was thin as in other virgin forests, and ﬁhe'cdlor
was bright yellow. The so0il was not so différént.from other soil
in either hardness or air permeability; and the root systems of
trees invaded at depths of less than 80 cm.

The soil in mountains and hills of East Kalimantan belong io-red~
dish yellow podzol, according to Thorp, J. and Smith,,GD?). In
general, it provides infertile f0rest 1and,:but'on_réceSSed slopes
and at medium and lowef porticons of gén£1e slopes,uforests of.
Dipterocarpaceae are Eoimed,-showing many pofti0n5 which can be

regarded to be good in soil productivity.

The LuxXurious growth of trees under such infertile soil conditions
as in these districts is surmised to be brought about by the high
temperafurés, sufficient precipitation and sunliéhf pecqliaﬁ £o fhe'
tropical ré;ny zone. However, the large quanfiﬁies of hﬁmﬁs raises
the decomposition rate, for efficientrcirculation of nutrients,
Furthermore, though the gquantity of nutrients in the soil is small,
the volume of the crowns is large, and it must be borne in mind

that nutrients may be stored in large quantities also on. land.

The differences between virgin forests and selection:forests
observed in the survey of this time were observed only partially,
and are surmised to be caused by the'differences'in-locatioﬁ;~ In
future, it is necessary to research and study the long time chapges
with the lapse of time by viogorously treating forests in reference
to the soil parent material; topographic features, forest types,

etc.
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(4)

i.

Situations of stand composition

1)

Sebulu

Virgin forest

A quadrate of 50 m X 50 m was set in a virgin forest, to investi-
gate the stand composition. A'crOWn-projedfion'bfIfbrest treés
of 20 om or more in breast height diameter i$ ‘shown in Fig. 18,
and its side view is shown in Fig. 19. The sizes of forest trees

are shown in Table' 12.

The nuxbeyry of 1iving'trees was 20879er.ha, and the minimum breast
height diameter was 20 om, maximum. breast height diameter,.lSO
cm, - and mean Value, 42.5 cm.  The minimun tree height was 7 m,
and the maximum tree height, 75 . The humber of upper layer

trees of 50 m or higher was 16 per ha. - The minimum clear length

was 3 m, the maximum cleartléhgth, 40 m, and the mean value,

18.6 m. fThe sizes of crowns were large with investigated trees
ﬁos_. 2, 33, 47 and 51, ..being about 19 to 24 m in diameter.
Therefore, tﬁe crown density was high, and the virgin- forest is a
so-called large virgin forest (Photo 5). In addition, there were

three dead trees.

‘Out of the above living trees, the growing stéges of trees of

35 cm or more in breast height diameter are showh in the crown
proijection (Fig. 20) and the side view (Fig.'zi)._ The nuwber of
the trees is 88 per ha. The crown deﬁsity is medium,-being_l20
trees less than that of twxees of 20 to 30 om in breast height

diameter.

The trees in the surveyed stand were clagsified into commercial
species and non-commercial species, and the numbers of trees,
tree heights, volumes, etc. for the respective diameter classes

are shown in Table 13.
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Fig. 18 Crown closer of virgin forest in Sebulu
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CH | clear lenght

DBH : diameter breast height.
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Table 12 Sizes of trees in a virgin forest in Sebulu
N Species. H | CH | DBH Size of crown Note
{m) (m) | (emd 1 2 3 4

1| Litsea ap. 60 30 52 1. 30 1.30 7. 40 6.70

2.| Shores laevis. 75 k)| 220 9. 90 9. 50 14.50 9. 40

3.| Canarium littorale. 43 17 79 2.20 6. 90 190 2,10

4.| Parinary oblongifolia. 40 16 29 3.90 4. 40 3.50 3. 30

5. | Eusideroxylon zwageri. 21 12| - 44 = - - — dead

6. | Gordonis  sp. 20 15 29 340 5. 60 4.80 2.70

7.1 Levistonia sp. 9 5 24 3.80 3.90 3.80 3.70

8.] Shorea ovalis. 22 18 24 1. 40 2. 40 3.80 3.90

9.} Levistonia  sp. ] 5 21 2. 50 2. 50 2.70 2. 60
10. | Eugenia __sp. 24 18 30 -3.00 3. 40 5. 00 2.70
11.| Parinary corymbosum. 35 27 44 .. 5. 50 6. 40 4.90 5.30
12. | Aporosa  lhnata. 17 10 20 1. 80 2. 50 4. 70 3. 40
13. | Busideroxylon zwageri. 9 - 25 6 — — — | dead
14. | Capprinm  8p. 28 23 43 2,10 2.00 3. 60 1. 90
15. | Phobe sp. 23 19 20 3. 60 6. 00 2.70 2. 60
16. | Drypetes sp. 21 18 28 4. 80 5.70 3.90 3.50
17. | Cryptocaria sp. 26 22 24, 1. 00 3.7 4.20 2.20
18. | Levistonia - sp. 7 3 20 320 2. 90 3.10 © 300
i9. | Pentace laxiflora sep. 44 26 | 110 3.50 9.50 8.70 - 3.90
20. | Eusideroxylon zwageri- .35 22 71 4.50. 4.00 3.50 4. 00
21. | Scorodocarpas  borneensis. 29 19 50 10. 20 6. 60 2,80 . 3.00
22. | Durio_dullis  sp- S |30 24 26 3.20° 6. 50 2.50 2. 10
23. | Eugenia sibulimensis . 18 15 20 560 4.50° 170 2.90
24. | Strobosin javanica. 25 19 22 6.50 9. 50 3.20 1. 80
25. | Glochidion sp. 32 21 39 3.50 9. 50 3. 60 2. 50
26. | Busideroylon  zwageri. 30 22 47 2.60 7. 80 “3.00 7.50
27. | Dyera coslulata. 30 24 40 3.50 460 |- 2.20 3. 40
28. | Scoredocarpus borneensis. 22 14 32 3. 40 6. 50 - 8.50 2.50
29. | Durio sp- _ 22 13 25 2.10 2,50, 4.20 3.50
30. | Eusideroxylon -zwageri. 22 |10 39 1.50 5.50- . 4.50 3.00
31. | Drypetes peglecta. 21 ‘10 20 2. 80 2.50 3,00, 2.70
32. | Litsea sp. 20 . 14 28 4. 40 5. 50 2.50 2. 60
33. | Shorea laevis. 75 40 180 10. 50 11. 40 10. 30 11.50
34. | Dialinm  sp. 24 12 36 3.50 7.20 2.°40 8. 40
35. | Eugenia sibulanensis. 2¢ | 18 20 1L60 | 210 '2.30 2. 10
36. | Shorea laevis. ‘ 74 3z 129 -6. 90 10. 50 8. 50 6. 10
37. | Scorodocarpus = borneensis- 23 12 27 - 5.00 3. 50 3. 70 7.20
38. | Litsea sp. 30 18 39 -1 as0 3,40 5.20 5.20
39. | Shorea sp. _ 7 - a7 Co= - — - dead
40. | Tusideroxylon zwageri. 31 18 47 4740 3.80 | 560 5.90
41. | Gironiera nexvosa. 30 21 1 1. 60 2.10 5. 80 3.20
42, | Polyalthia sumatrana. 31 24 23 3.60 -4.20 3.40 3.30
43. | Tilsea sp. 22 16 30 6. 30 §.90 5.10 5. 40
44. | Eusideroxylon zwégeri' 30 24 65 7. 70 5. 70 5. 50 6. 30
45. | Baceaurea macrophylla. 31 15 22 3.50 4. 40 5. 00 4. 10
46. | Busideroxylon zwageri. 186 10 37 5.10 4. 40 4,20 3.90
47. | Bcorodocarpus - borneensis. 23 12 43 11. 00 9. 70 7.50 9.80
48. | Dracontomelon costatum, a0 27 42 3.30 4. 20 5. 00 5. 40
49. | Aglaia sp 25 17 21 4.50 1.00 | 350 4. 00
50. | Parinary “a&p. 7 20 25 7.20 o320 4. 00 4. 50
51. | Shorea ovalis. 45 20 59 11. 50 10. 70 7. 40 8. 60
52. | Oryplocaria crosinervis. 20 17 20 3.50 © 4.50 4.00 2. 50
53. | Polyalthia sumiatrans. 30 25 27 - 3.70 4.50 7.50 - 2. 50
54. | Mastixia rostrats. 26 16 29 6. 50 2.50 5. 20 4. 70
50. { Dinlium  sp. 35 23 34 4.90 3. 50 6. 50 8. 60

Note :
H . total height




Photo 5
Virgin forest

in Sebulu

Photo 6
Stand selectively cut
immediately. before in

Sebhulu
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Fig, 21 Profile of virgin forest in Sebulu
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2)

Of the 120 trees of 20 to 34 em in breast height diameter, the num~

ber of trees bélonging to commercialZSPecies'was only 8. Thé mean

" preast height diameter of them was 25 cm, the mean tree height,

22 m, and the volume, 3.8 m?, The volume was only 6%.

The number of trees of 35 to 49 cm in breﬁsthéight diametex wés
48, and of ﬁhem, the number of trees'bélonging_to commercial spe-=~
cles was 4Q, accounting for 83.3%. The mean breast height diameter
of them was 42 m, and the tree heiqht, 27 m. The volume_was 73.5

maf accounting for 85,9%,

The number of trees of 50 cm or more in breast'height diémeter was
40, and the number of trees beionging to_commercial species was 36,
accoun£inq for 90%. The mean breaét'heighf diameter waS.103 cm,
and the mean tree height, 50 m., The volume was large, 832.6 m?,

accounting for 98%.
Stand selectively cut immediately before

In a stand selecti&ely cut immediately bEforé (Photo 6), a guadrate
ef 100 m X 100 m wés:set,.to investigate.thé sténq composition: A
crown projection of trees of 35 cm or more in bréast height dia-
meter is shown in Fig. 22, and its side view is shown in Fig. 23,

The sizes of the forest trees are shown in Table 14, -

The number df living trees was 79 per ha, and the minimum breast
height diameter was 35 «m, the maximum value, 125 cm and the mean
value, 54,8 cn. The minimum tree height was 24 m (that of damaged
trees was 10 m} , the maximum value, 57 m.and.the mean value, 36.8 .
The number of upper storey trees of 50 m or higher was 6, The
minimam clear length was 11 m, the maximum value, 38 m, and the
mean ﬁalue,.zz.l m., The sizes of crowns were large with sﬁrveyed
trees Nos. 29, 37, 45 and 76, and the diameter ranged from about 15

to 18 m, The crown density was medium,

One dead tree was also cbserved,
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® : dead tree

.Pig. 22 - Crown closer of one year logged over
stand in Sebulu, DBH 35 Cm up
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Table 14 Growth in'a stand selectively

before in Sebulu

cut immediately

w |BEBE | B |GL |Nete | % |DBH. | H  |CL |Nete it |DBE | B }CL | Note
(co) | (md} (m) Coop Lemy| s Cm) | Cm) CCemd | G | ) e
1| 380 | 2.0} 20.0 28 | 69.0| 44.0 | 27.0 55 | 44.0 | 20.3 = | iruok
2] 5.0 ]340 {200 20 11010 | 48.0 | 23.0 56 1480 | 32.0 | 240
3. ] a40 | 335} 105 30§ 72.0 | 53.0 1 260 57 | 46.0. | 36.0 | 26.0
4] 350 330} 230 31 | 450 330 23.0 58 | 57,0 [:36.0 | 17.0
5 | 40.0 | a%o | 200 32 | 45.0 [ 36.0 | 27.0 59 | sn.0 | 285 165
6 | 39.0 | 25,0 | 16.0 33 | 35.0.] 37,0 | 2.0 60 |- 70.0 | 315 | 23.0
7 | 59.0.| 40.0.| 25.0 34 | 37.0 ] 25.0| 140 51°] 56.0) 4.0 300
B ; Forked O 1 Farked . -
s | s9.07 az.0 | 1.0 | Morkedll 55 | gao | 30.0 | 100 R0 )62 | 430 | 30.0 | 20.0
9| 39.0 | 260 180 36| 60| 30.0] 250 63 | 71.0 | 34.0 [ 16.0
10| 680 385 | 155 a7 | 950 | 53a.0.| 340 ¥ 64| aro | 170 — | Stem
: B i : broken
11| 53.0°)°87.0 | 21.0 38 | 55.0 ) 350/ 10.5 65 | 68.0 [ 36.5 | 24.0
12 | ds.0 ) 330 10 {lorked) do7) a5 |sn.0{ 2.0 66 | 520 ] 33.0 | 140 |Forked
. free . L. trunk
13| 70.0 [ 405 | 24.0 40 | 7.6 450 27.0 67 | 49.0 | 315 | 19.0
14| 510 [ 30.0]| 2.0 41 | 4.0 315 130 68 | 38.0 | 39.0] 24.0
15 | 57.0 | aa0 | 2000 42 | 620 340 200 g0 | 4.0 | 330 | 230
16| s6.0) 350 23.0. 43 ] 610 10.0 ~|8tem Y70 | 950 | 44.0 30.0
: S Lroken || . :
17 | 40| 55l 190 a4 | s6.0l 280l 230 71| a0l 2za0] 180
18| 750} 330} 110 45 | 11.0| 57.0] 33.0 72 | 36.0 | 410 320
1v] 4o 20 — | Dead | 45 1. 72.0.] a7.0 | 23.0 73| s0.0] 330/ 150
20 | 56.0 | 380 230 4] s20| 330 240 74 | 77.0- 54.0 {300
21 | 63.0.| 3.0 215 48 | .38.0 | "35.0 | 300 |Torked ) 75 1 61.0. 45.0 ] 24.0
221 3s.0] 350l 208 49 | s8i0| 37.0{ 26.0 76 | 45.0 | 540 | 32.0
23 | 37,0 | 33.0] 13.0 50 | 420 300 16.0 77 |- 540 | 39.0 250
24| 36.0 | 3.0 14.0 (51') 510 | 40,0 '18.0 | Porked 76 1 125.0 | 520} 38.0
) . ree .
25 | 710 | '32.0°{ 28.0 52| 530 360 240 79 {350 310!} 160
26| 5.0 | 380} 17.0 5371 350l anol| zi0 0| ss.0| sa.0] 1900
27 | 4v.0| 43.0] 230 54| 50| 370 280
X Measured
at a
position
immediate=
1y above _
the but- _17 3_

trxess root
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Stand'selectively cut 10 years before

In a stand selectlvely cut 10 years before, a quadrate of 50 m X

50 m was set, to investigate the stand comp051t10n. A crown pro—

jection of trees of 20 cm or more in breast height diameter is
shown in Fig. 24, and its side view is shown in Fig. 25. The

sizes of trees are shown in Table 15.

The number of.living trees were'196 per ha, and the minimunrbreast
height dlameter was 21 cm, the maximum value, 143 cm, and the
mean value, 40.8 om. The mlnlmum tree height was 22 m, the maxi-
mum value, 56 m, and the mean value, 40 m. The minimum clear
length was 17 m, the maximum value, 32 m, and the mean value,
22 m. ‘The sizeé of crowns were large with surveyéd trees Nos. 24,

39, 46 ‘and 49, (being) ranging from about 12 to 17 m.

The grow1ng stages of treecs of 35 cm or more in breast height
dlameter are shown in the crown projection of Flg. 26 and the
side view of Fig. 27. The number of living trees per ha was 104,
and the crown density was medium. The number of trees of 20 cm

or more in breast height diameter accounted for 53%.

The trees in the surveyed stand were classified into commercial
species and non-commercial species, and the details of their res-

pective diameter classes are shown in Table 15,

The nuiber of trees of 20 to 34 cm in breast height diameter were -

92, and of them, the number of trees belonging to coﬁmercial spe-—

cies were 48, accounting for 52%. The Ltrees belonging to

commercial species were 26 c¢m in breast height diameter and 26 m
in tree height. The volume was 32.4 m’, accounting for 39% of all

the species. .

The number of trees of 35 to 49 'cm in breast height diameter were
68, and of them, the“number of trees beldngind to commercial spe-—

cies were 28, a¢counting for a small share of 41%. They were 44

am in breast=height‘diameter and 36 m in tree height. The volume

was 66.6 m3, accounting for 43% of all the speciés; The number

of trees of 50 cm or more in breast height diameter were 36, and
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of them, the number of irees belonging to commercial species were
15, accountinq for 44%. They were 60 cm in breast height diame- -
ter and 45 m in tree height. The volume was 85.4 W, accounting
for a small shave of 24% of all the species. L

In thé'ébmmércial species} there_was no .tree of 1_m or morée in
breést height diameter, and the maxiﬁumfdiamefer was 73 cm, the
mean valﬁe being 60 cm. The nunber of trees of 50 cm or more in
breast helght dlameter accounted for 18%, and that of those
belonglng to ‘commercial species accounted for a small share of

8% .

Bukit Soeharto

Virgin forest -

In a virgin forest (Photos 7 and 8) a guadrate of 50 m X 50 m
was set, to investigate the" stand com9051t10n. A- crown projec-
tion of ‘trees of 35 cm or more in breast ‘height dlameter is shown
in Fig. 28,-and a s;de v1ew,of the stand is shown in Fig. 29.

The sizes of the forest trees are shown in Table 16.

The number of living trees per ha. were 136, and the breast'height
diameﬁer_rangeﬂ from 35 cm to 129 cm, being 59.5 cm on the aver-—
age., The=mihimum tree height was 12 m, the maximum value, 35 m,

and the mean value, 23.8 m. The minimum clear length was 8 m,

the maximum value 27 m, and the mean value, 16,1 m. The sizes of

crowns were 14 to 17 with surveyed trees Nos. 2, 3, 13 and 32.
The crown density wés medium,

The trees in the suxveyed stand were classified into commercial
species and,non~commer01al specxes, and the numbers of trees,
mean breast height diameters, mean tree heights and volumes for

the respeutlve_dlameter classes are shown in Table 13,

The number of trees of 35 to 49 cm in breast height diameter were
64, and of them, 28 trees acoountlng for 48% belonged to commer-
cial species. - The mean breast helgnt dlameter of the trees of
commercial specles ‘were 43, and the mean tree height was 23 m.

The volume was 51.1 ma, accounting for 56 5% of all the species,
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Fig. 24

..: loqging. damaged tree’

Q : stump of cutting tree

) : commercial. tree species

Crown clogser of ten years logged over
stand in Sebulu, DBHY 20 Cm up |
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¢ : stump of cutting tree

£ : commercial tree- species

Fig. 25 Profile of ten years logged oveyx stand in
Sebulu, DBH 20 Cm up’
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Table 16 Tree species and it's size in ten years logged =
' over stand in Sebulu (plot 50 m X 50 m)

' : DBH | Total |Clear | Crown |
No. Species name ‘ (em) h?;§ht h?$§ht_ d%;?eter Note
1 | Shorea 1epfosuia ' 55| 42,0 27,5 10,2 Y
2 | Shorea laevis | 31 29,0 [ 20,5 8,3 o
3 | Gironniera nervosa 37 | 33,5 |21,5 &,8
4 ! Daur sp 26 | 25,5 |18,5 7,9
5 | Baccaurea sp- ' a4 36,5 24,0 9,3
6 | Shorea ‘laevis 48 | 38,5 | 25,0 9,6 o
. 7 baccaurea sp 50 ' 39,5 26,0 2,8
% 8 | Bactaurea sp 26 | 25,5 18,5 7,9
9 : Guercus gemnel : © 38 33,0 22,0 5,8
110 | Smecarpus sp . 25 24,0 18,5 7,8
111 | kickocos sp 26 | 25,5 |18,5 7,9
12 | Lacaranga tricoka 25 | 25,0 18,0 7,8
13 | Shorea smithiana | 24 | 24,0 17,5 7 1o
14 | (?) , 46 | 37,5 |24,5 9,5 |
15 | indospernmum sp. 60 | 44,5 28,5 10,6
16 inOf(l_SE.Sp o o 23 23,5 17,0 7,6
17 | palaquiwm sp 32 1 30,0 20,6 8,4 o
18 | Kubjaceae _ 31 29,0 20,5 8,3
16 | Shorea laevis 46 | 37,5 24,5 9,5 0
20 | Artocarpus eclastica 46 | 38,5 | 25,0 9,6
21 | bugenia sp - T 35 | 32,0 |21,5 £,6
22 | schima sp 86 | 37,5 | 24,5 9,5
23 | tllipnathus beecarii 40 34,5 22,5 8,0
24 | Schima sp : 83 | 53,5 |3(,5 12,4
25 | Shores smithiana 24 | 24,0 27,5 7,7 | o
26 | Shorea laevis _ 39 34,0 22,5 €,9 0
27 | Shorea laevisg 27 | 26,5 19,0 £,0 0
28 '| Shorea smithiana = 25 25,0 18,6 7,8 o
29 | Diospyros sp - 25 25,0 18,0 7,8 o)
30 } baccaurea sp 329,00 20,5 8,3
31 | Shorea laevis 61| 45,0 26,5 10,7 o |
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LoH total L‘iea_r Crown
No. Srecies name ' {cm) height | #eight | diameter| Note
: : (m?h {12) | {a)

________________________________ SNSRI P L GO VU J-o NP W ot NN AP
32 | Litsea-sp 21 | 21,5 | 16,5 7,8

33 | Sterculia sp ' a | 34,5 | 22,5 9,0

34} ugenia sp . 48 38,5 QS,Q 9,6

35 | Bauclea sp : 23 | 23,5 | 17,0 7,6

36 | Canarium.sp . 26 | 21,0 | 18,0 7,4

37 | Shorea smithiana ov | 21,5 | 16,5.0 17,5 0
38 | Shorea smithiana 125 25,0 | 18,0 1,8 o
39 | Dipterocarpus cornatus 73 | 50,5 | 29,5 11,6 o
40 | Shorea smithiana 38 33,0 éé;o 8,8 0
41 | Shorea laevis 52 | 40,5 | 26,5 16,0 o
42 | Shorea smithiana 30 | 28,5 | &G,0 8,2 o
33 Shorea §§ithiana 44 36,5 24,0 9,3 0
84 | Shorea smithiana 48 | 38,5 | 25,0 | 9,6 o
45 | Shorea laevis - 44 36,5 | 24,0 9,3 0
46 | Durio sp ‘ 143 58,0 31,5 | 17,2

27 | Shorea laevis - 28- 27,0 19,0 8,0 ‘0
48 | Snorea lazevis 24 24,0 17,5 Ts7 0
4% | Gironniera nervosa 16U 56,0 k3 §Y) 13,8
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0: Commercial tree gpecies
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® : logging damaged tree

O : stump of cutting tree .

& : commercial tree species

Fig. 26 Crown closer of ten years 'loggea over
stand in Sebulu, DBH 35 Cm up
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Photo 7 Virgin forest in Bukit Soeharto

Photo 8 Crowns of the above stand
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é}.: commercial tree species

Fig. 28 cCrown closer of virdgin forest stand in Bukit
Soeharto University Forest of Mulawayrman DBH
35 Cm up
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¢ : commercial tree species

rig. 29 Profile of virgin forest stand in Bukit
Socharto University Forest of Mulawarman
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Table 16 Sizes of forest trees in a virgin forest |

in Bukit Soehaito

'DBI : dismeter

CH. : ceusr height (sm)

breast height (cm)

CD : erown damege
HL : hole _
O : Commexcial tree species

- -187-

S - . e
. Spocios. : H ,-_QH__ DBH. N Sise of crown .
' . (m) | €m) { (cw) 1 2 3 4 | Noteo
1. | Engenia  spl a2 | 15 | 35 | 210 | 680 | 580 400 |
2. | Shores Jhevifolia. 32 27 80 5. 90 440 1 7.80 7. 20 Q
3. | Shotes laevifolia. 27 | 16 | so | aso | 6701280 ~ 1 opo
4 | Shorea - leprosula. 26 | 14 | 62 | .5.40 | 830 | 530 | &40 Q
& |Qunarium sp. 22 13 35 14070 .70 { 740 | 6 40
6. | Eugenia  sp e f 11 !oss {ase | zse| 4aso | 25 | oD
7. | Shorea smithiana. 20 | 17 | 38 { 230 | 640 | s30 | 520 o)
8. [Bhorea laevis. 96 | 15 | 39 1340 | 440 | 580 [ 540 Q
9. |Litses spe 6 | 10 | 48 | 390 | 480 | 470} 370
it |Quercus sp. 26 | 10 | 95 | 450 | £.30 | 530 | 750
11 birumira 8p- - 28 19 45 3. 90 5. 20 €. 5¢ 3. 60
12. | Kranji. 18 | o) 38l 780 | 560 690 | a6 |
12. | Shorea sp. 98 | 26 | o5 | 570 | 480 {1200 [ 440 o}
14 | Quercus  sp. as | 27 | 37 | 240 | 260 | 510 | 530
15.] Litsea sp- 12 | 10 | 39 —~ 1 320{ 1eo | 400
16. | Shotea sp. 23 v 65 | 4.80 | 560 | 540 | 620 ')
17.| Shorea sp- 20 | 16 | 85 — 1820 | 8 30 ~| opo
18, |Hopea sp. 25 | 16 | a0 | 280 | a7l 920 | 630 s
19. | Shorea sp- 25 15 70 4.40 | 6.70 7. 80 2. 80 e
20.| Phoebe  sp- 28 | 20 | 58 | 670 | 490 | 3.4 ~
21,| Shorea sp. | 14| so | 560 530 5.8 | 460 o
22, | Drypetes  sp. 20 | 14 | 36 | a20 | 690 - -
23.| 1digium  sp- 260 16 | s0 | w70l as0| 4s0-{ 380
24, 20 | 16 | 54 | 3.60 {- 450 | 560 | 3.40
25. | Palaquium sp. 28 24 43 | 630 1 460 | 3.70 { 540 Q
26. | Eugenia  sp. 12 g8 | 41 | noo | 640 | 340 | 540 '
27.| Shorea  sp. a6 |22 | 67 | — | 440 | 670 | 540 HL O
28.] Litsea sp. 28 | 24 | 61 | 3.50 | 530 | 6.8 | 5.20
29, | Pataauium  sp. 15 7 9 | 46 — 1270 | 560 | 340 o
30. | Shores  sp.- 27 | 18 | 66 | sa0 | 470 | w40 | 430 O
31| Isigiom sp- 2v | 13 | 84 | 3.40 | 6.20 | 7.80 | 4.30
32, Shorea sp: 26 118 | 1291 830 | 780 | 7.20 ; 8 30" O
33.| Shorea -ap. 22 | 14 | a0 | 420 | 5407 520 390 0

i 34, Eﬁfﬁffffiﬁgfi sp- 28 | 20 100 | 7.20 | 530 { 548 | 570 O

NOTE: H : height (m)




iii.

The number of trees of 50 ¢m or more in breast height diameter
were 72, accounting for 52,9% of the whole, and of them, 44 trees
belonged to commercial species, accounting for 61.1% of all'the
sbeciés.and 32.4% of the whole. The méan breast height diameter
was 67.cm, and éhe mean tree height. was 26 m._.rﬁé'yolumé_Waé
276.7 m®, accounting for 73% of all the species. Of them, the
nunber of trees of 1 m or more in breast height diameter wexe 2,
and their'respective values were 1 m and 1.2% m.- Their. volumes

were 10.2 m° and 15.3 m® respectively.
Discussion
The stands surﬁeyed in Sebulu and Bukit Soeharto will be discussed
below. _ .

Two virgin forests in Sebulu and Bukit Soeharto .were .inVestigated.
As for the numbers of iiving trees -in both the distridtés thér%'
were 48 trees of 35 to 49 <m in_breést height diame%ef in Sebuiu,
and 64 trees of the same class in Bukit Soeharto, and thus the num-
ber of Bukit Sosharto was largex. For 50 cm or more in breast
héightraiameter, there were 40 trees in Sebulu and 72 trees in
Bukit Soehartb, and ‘thus the number of Bukit Sceharto was also
larger. To be_ﬁére specific, the number of trees of 35 to 49 cm in
the virgin forest in Sebulu accounted for 75% of thaﬁ in Bukit
Soeharto, and that of 50 cm or nmore, 56%, On the contrary, the
trees in Sebulu were larger in breast height diameter and tree.
height in all the diameter classes, As for the volume, there was
not so mﬁch'difference for 35 to 49 cm, in breast height diameter
between both the surveyed districts, but for 50 cm or more in
breast height diameter, the volume of Sebulu was 2.2 times that, of
Bukit Soeharto.. That is, the stand containing large diametex:frees
of 50 cm or more in breast héight diameter which were larger in
diameter and tree height had a larger volume, As for commerbial
species, in Sebulﬁ, there were B tr;es of 3% to 49 cm in bfeaSt-
height diameter and 4 trees of 50 cm or more, totaliing 12 trees
only, but in Bukit Soeharto, there were 36 trees of 35 to 49 ¢ in

breast height diameter and 28 trées of 50 cm or more, totalling 64
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trees. The volume was 73.5 m° for 35 to 49 om in breast height

} for 50 cm or more, totalling 906.1 wm?® in

3

diameter and 832.6 m

Sebulu, while it was 5L.1 n® for 35 to 49 cm in breast height dia-

meter and 276.7 m>

for 50 -cm or more, totaliing'327.8 m? in Bukit
Soeharto,-accounting.for about 36% of Sebulu's. volune.

Accordiﬁg.to thé'survey.bf Noto, et alS), tﬂe humber of iivihg
trees per ha., in a X,T.I. Qirgin'forést were 6 for 60 cm or more in
preast height diameter, and the volume was 66.9 m®. ‘On the con-

' trary, the number of forest trees of 60 om or more in Preast height
diameter in the surveyed stand in Ssbuluv were 28. Such a difference
in stand composition hetween surveyed locations may bé caused by
differences in site conditions, etc¢. Furthérmore as for the forest
type, even though recognized as a virgin forest, the stand surveyed
this time was close to a residential area, being lbcatéd in a place
convenient for traffic, and it is recognized that cutting had been
pexformed from long ago, and that stumps had decayed perfectly iﬁ

some places.

In the stand selectively cut immediately before in Sebulu, there
were 38 trees of 35 to 49 om in breast height diameter and 41 trees
of 50 ém or moré. Compared with 40 trees and 36 treds in the vir-
gin forest in Sebﬁlu_respécﬁively,.the total numbetr in the stand
seleétively cut immeaiately before was smaller by 9, but the number
of trees of 50 ¢m or more was rather laféer. The trees of 50 cm or
more in the virgin forest were larger both in breast height diame-
ter and_ttéé height, and the volume was also about three times.
Considering thét the volume of tﬁe cut trees in the Virgin forest
i$ about 10 m®/tree, and considering that 4 or 5 trees of 70 to 80
cm or more in breast height diameter and of commercial species such
as Meranti, Kapﬁr‘and Keruing only, viz. 20 to 50 wd in volume ére
cut according to thé present selection cutting system, then the

di fference in volume.obsérved above ig surmised té be caused by the

difference of the.stands in the age when they had not been cut:yet.

In the stand selectively cut 10 years before, the number of living

trees of 35 to 49 cm in breast height diametker per ha was large, 68,
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but .the pumber of trees of 50 cm or more were .36, being a. little
smaller than thosge of other stands.. This stand contained 10 s tumps
and-5 dead trees as shown in Fig. 27. These are surmised to be the
.qtumps and damaged trees caused by the cutting ‘0f 10 years before.
Since the cutting cycle of selection cutting is 35 years, and
seleptiph cutting will be made 25 years later. The number of trees
of 50‘cm,§£ mofe iﬁ breast height diameter and of commercial spe-
cies were 16. If the growth in diameter which is_said also to be

5 mm per year ié assumed to be 1 cm,.then the number of trees of 50
cm.or more in breast height diameﬁer and of commercial speéies per
ha will be 76. If 10%.of them is damaged by natural death, dis-
eases and pésts, then the nuiber will be 68. The number of 76
trees includes 32 of 50 cm class, 16 of 60 cm class, 16 of 70 <m
class,'8.of 80 c¢m class and 4 of 90 am class. According to the
T,P.I. system, at least 25 trees of commercial species and of 35 ¢m
or more must be left per ha. The 76 trees of 50 cm or more in
breast height diameter and of commercial species.existing 25 years
later will contain 43 trees which can be cut., However, in this
case, the trees will include none of 1 m or more and oﬁly 12 of
large diameter trees of 80 to 90 cm., They are smaller than the
trees now being cut, and in case of 60 cm or more, out of 44 trees,
it is sﬁrmised that about 20 trees will be able.to be cut, consider-
ing the arrangement of the forest trees and the quality of stems.
Even this situation is based on the assumpfion that the breast
height diameter will grow 1 cm per year, In future, it is neces-

sary to make continuous measurement at more locatlons.

As shown in Table 17, tree heights are very different from stand to
stand, and the trees contain many trees of Shorea and.Othér commexr—~
cial species, Hawever, exéept the virgin forest in Sebulu, there
are few giant.treas of commercial species exceediﬁg 50 m, and it
cannot be said that the present cut-over areas allow production in

thé rotation as intended,
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Table 17 Tree heights in the respective surveyed stands

~ -y

Tree Tieight (my. |~ >0 VGO NS0 0 WO 30 W20 MIG- <M0 Total
A U -~
Non—f:onmercial a 1 - o 6 17 - 6 1 4
o species . .
'8 | shovea 3 o 1+ 0 0 r 0o o
a
H . - : . . 1
Q!.f.her .gomrfxer ; o 1 1 4 3 1 0 o
5 cial species .
o Total 3 2 2 10 24 8 4 54
% 5.6 3.7 3.7 18,5 44.4 4.8 1.5 7.4 100
o
‘_5_“ ,g ? Total 3] 9 51 10 1 1 78
2] 8%
T
v — % 7.7 11.5 65.4 12.8 1.3 1.3 100
L
. Non-(;ommerc:.al 3 1 n 1
b species
2o '
o 5“; Shorea Q 3 7 10
[CI T ] i
3 5“6 Other commer-
@G O N - . N 0 0 2
n ~ 8 cial species
i S
ER Total 4 18 23 as
)
0 2 8.2 8.2 38,7 46,8 100
] Non‘-i:onunermal 2 7 6
3 u species
N @ Shorea. 1 11 2
LA -
[} o Other commer~
o} X : o] 3 1
I 5 cial species
T s} - :
et M
% o ‘Total 3 21 9 3%
" : % 9.1 3.6 27.3 100
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