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WOOD HARVESTING DAMAGES, REGENERATION AND GROWTH
IN THE RESIDUAL STAND OF DIPTEROCARP FORESTS
(A Case Study in the Forest Concession Area of PT, Narkata Rimba,
East Kalimantan, Indonesia)

ABSTRACT

This research was coiducted in the concession ares of PT.
Norkstsa Himba (NE), Musrn Wahan, Kabupsten Kuial,
Eulimentun Timmor, ndonesie. The resalt obtatmed indiesied that
the level of revidom] sised dsmapes positivedy correlmted to the
wood harvesting imbensity, the incident of damages on small trees
Wit gresier and most of the damaged trecs were heavily injured.
The tree’s mnrtality ccourred dnriny the wood harvesting yesr was
6.0-26.6% mmd onc year afier wood harvesting wes TU0-13.6%.
After than fhe trec's mortalily was 0.53.6%, meanwhile the
mortallty of irees in @ virgin forest was 0.%-3.4% per year, T4
scems that Mpher dnmage ocourred in residwal stands coascs the
higher tree mworiality. The seedling densdty of commercial
dipterccarp speches, in both tee logged-over forests and 2 virpin
farest were more then tie recommended mindnoem st (1,00
sodlings per hu) w siwied in the reguiation of the Indonesian
Selective. Cutting smd  Plambiop (Tebang Filih  Tawam
Tndonesia’ TFTT) Systera.  The aversge growth of dismeter and
vidwaiic of 15 nucleus trees bectare per year during ihe first fve
years after wood harvestimg was 0.70 omivear smd 1.4235
m'halvenr, respectively. To anticipate the secmd cotting cycle, it
s recomsmended to comtrol the residus] stand dammges with un
uplineal wood harvesiing tmtensity sad to improve the techmiqwe of
siiviculture of dipterocarp forest, with the purpose (o incresse the
diameter prowth of neclros trees.

Kapwords - wood harvesting damage, residusl stand, dipterccarm
forest, rogoneration, growth

o the management of a natural tropical tain forest,

almost all of forest concession holders in

Indonesia use the Indonesian Selective Cutting and
Flanting {fehang Filik Tanam Indonesia) System

The cutting cycle of TPTI-System is 35 vears.
The TPTI-System is a system in which commercial trees
with a diameter abewve 50 cm in 8 Permanent Production
Forest and diameter above 60 ¢m m a Limited
Production Forest are removed from a site and leaving a
minimal of 25 young commercial and healthy wees per
hectare distributed uniformly in the area.

An important criterion for the judgcment of
TPTI-System is the condition of the residual stand afier
wood harvesting ie damage on the residual stand,
tree’s mortality, regeneration and growth of the residual
stand. The objective of this research is to describe the
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actual situation of the residual siand, regeneration and
growth of Dipterocarp forest in the forcsl concession
area of the PT. Narkata Rimba (NE) East Kalimaman,
after wood harvesting with TPT1-System.

The stages of the TPTI-System are as follows;
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METHODS
Hesearch Location

This research was conducled in (he Iorest
concession area of PT. NR. T.ocaled in the distngl of
Kuwai in East Kalimantan, Indopesia =~ The forest
concession of PT. MR covers an arca of 68,000 ha which
vonsisls entircty of Limited Production Forest,

Vegetation type in PT. NR is highland natural
forcst, with the soil (ype consist of podzolic (68%),
latosol (27%) and lirosol (15%). The opography is
undulating until hilly {70%) and steep slope (30%). The
npe of rainfall based on Schmidt and Fergpson
classification, is ramfall type A, with a mean annual
ramfall amoumited (o 2.29) mm,



Plots Desipn and Measurements

The rescarch plots consists of 4 permanent plots,
namely:

PlotT : plot beforc and after wood harvesting with
slope (1-15%

Fiot Il : plot before and aficr wood harvestimg with
slope 16-25%

Plot LI : plot before :md aficr wood hrvesting with
slope = 23%

Flpt IV - plot comrol of vicgie forcst

The size of cach plot is 10100 . Figure 1
shows the plol design and Figure 2 shows the desipn of
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Table 3 shows the types of tree damapes caused
by felling and skidding activities. The damages caused
by sladding were higher than by felling (75%:25%).

The types of damage causcd by felling are 49.5%
crown damages, 23.1% broken stemn, 19.2% fallen ree
and £.2% stem injury, The tvpe of damage caused by
skidding are %3.3% fallen tree, 4.5% leaning tree, 9.5%
stem ingury amd 2 Mo crown and butiress damage and
brolen siem.

Opeoed Area

The depres of an area damage in the residnal
stand cansed by felling und skidding depends largely on
the wood harvesting iniemsity, mainly the opened areq
caused by felling The higher intensity of wood
harvesting causes a larger opened area of (he residual
stand Table 4 shows the siz¢ of opened arca caused by
felling and skidding activities based on wood harvesting,
intensity,. The size of the opcmed area cawscd by
harvesting of one tree ranged between 285 and 512 m” to
39 m° in average.

Table 4. Opened ares of residunl siamd caused by felling and
skidding sethvilies buscd on wousd harvesting intensity

Wood Opened Ares (m?)
Pertnanont Harveting Caused by Takal
Plot Tntenisil v - — {m")
{treesha) Feiling  Skidding
1 I 92 596 GRE
11 0 BUR 1 HE 2818
110 17 2512 2314 4,830

Mortality of Trees

Table 5 shows the morality of trees with a
diameter = 10 cm. in the residual stand of Erd), Et+1,
Et+1, Et+3 and in the virgin forest. Tn general, the dead
wees consisted of small trees with diameter of 10-39 cm.
The meriality occurted in the current wood harvesting
was 6.0-26,0 % and one year afier wood harvesting was
2.0-13.6% These figures decreased drastically afier two
vears of wood harvesting {0.7-3.6%) and three years of
wood harvesting (.5-3.6%). It secms that higher
lamage occurred in residual stnds causes the higher
gee mortality, The mortality of trees in a virgim forest
was 0.9-3 4% per vear,

he Stock of Seedling

The stock of seedling of commercial Dipterocam
ipecies before wood harvesting, one and two vears after
vood harvestimg and in a virgin forest are as presented in
Mable 6.

Table5.  Mortality of troes with & dismeter of 10 cm and sbove
in the reshdnal stand and virgin forest
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Table. The Secdling Density of Commercisl Dipterocarp

Epocies I the Research Site
ey o 4&&%} J&d%;;x-hj {szmﬁﬁéﬂ_
i 23,00 21,000 1LETS
i 4250 11,615 ILETY
i 13,629 13,900 19,1018
IV {Virgin foresth - 12,750 25 5}

Table & shows that the total amount of seediings of
commercial Diplerocarp species, both in the logeed over
forests and the virgin foresl were more than the
minimum gmount of 1,000 per hectare, 35 mquired by
the regulation contained in the TPTI-Systom.



Growth of Nucleus Trees

Diameter measmremems of nuclens trees are
recorded for five consequitive years within the permaneni
plots in the logged-over forests and virgin forest. Table
7 shows the growth of diameter and volume of 25
nucleus trecs per hectare. The average growth of
diameter and volume of 25 nucleus trees afler wood
harvesting were .70 cm/vear and 14235 m*/ha/year.

Talsle 7. The growth of disseter and volome of 25 neckeos
trees after wood harvesting in the concessbos areas of
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DISCUSSION
Wood Harvesting Intensity

The deprec of residual stand damages was found
correlated to the intensity of wood harvesting The
higher wood harvesting intensity causes the beavier of
residual stand damages. This result has been shown aleo
by Abdulhadi et of (1981), Butar Butar {19913, Yanuar
(1992) and Bertank & Sist (1995 For the
implementation of this result, it should be possible 1o
control the degree of residual stand damape by
regulating the optimal wood harvesting intensity in
TPTL. ¥ kvel of residual stand damapes is under
control, an adequate number of scedlings, saplings and
young commercial and healthy trees will be secured due
1o the fact that stocking of seedlings, saplings, poles and
young trees of commercial specics before wood
harvesting with TPTI-System in the dipterocarp forest in
East Kalimantan, were more than adequate.

Mortality

The merality of trees afler twe vears of
harvesting scems like the mortality in a virgin forest and
trees’ population during thet time increased about 2-
10%. Although the wood harvesting with the TPTI-
System caused the decreases of the iree population abowt
10-37%. but afler two years of harvesting the young
heaithy commercial trecs are enough (>25 mees'ha
distnibuted uniformly in the residuai stand).

Stock of Secdlings

The amount of seedlings of commercial
Dipterocarp species in one and two vears after wood
harvesting can be considersd enough, There were about
11,000-25,000 seedlings/ha. It was 11-25 times of the
minimum amount of 1.000 scedlings per ha as required
by the regulation of the TPTI-Sysiem. Therefore, it is
not necessary to plam seedlings m the residual stand
after wood harvesting,

Tree Growth

The average diameler growth of commercial trees
after wood harvesting with TPTT-System wae lower than
1 cmivear not as estimated in regulaton of the TPTI-
Svstem. This result is also found by Sutisna (199)) in a
concession area of PT. ITCI, Balikpapan, Fast
Kalimantan. The average diameter growth of meramti
group was abowt 0.7-0.8 cm/year and commercial mees
of non Daipterocarp group were 0.6-08 crfvear
According to Comtinuos Forest Invemtory (CFI) in Eas
Mindanao, Philippines (Weidelt & Banaag, 1982), the
average diameter growth of some commercial froe
spectes is as [ollows:

» white lanan {Pentacme contoria) (1.8-1.2 erowyear
* mayapis (Shorea squamaia) 0.7-1.0 cmfyear
» 1ed lanan (Shorea negrosensis) 0.6-0). 8 canvear
= almond (Shorea almon) T 0607 emvear
» bagtikan {Pamshorea plicata) - {hA40.G coofvear
* apitony (fptaracarmus gmd;ﬂm} U345 confvenr
o vakul (Yhorea gisok) i 03404 cmfvear

The volume growih of 25 nucleus trees bectare
during the frst five years afler wood harvesting with
TPTI-System were 1.1720-1.5665 m’/halyvear of 14235
m'/ha/year i average. Compared to the result of CFT in
the Philippines, the periodic annuzl increment [PAI} in
dipterocarp foresi in Easl Mindanao was l?mr'nau'"cﬁi:
Those resulis a similar one to another.

Diameter growth of 25 nucleus trees during the
first five years after wood harvesting were about 0.65-
0.79 emvyear or .70 co/vear in average. [t seems after
the first cvcle of wood harvesting with the TPTI-System
(35 vears), most of the nucleus trees with diameter
between 20-35 ¢, sill not achieve a diameter bigper
than 60 ¢m (diamctcr limit in Limited Production
Forest), So, those trees can not be cut in the second
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cycle according to  I'Fllregulation, unless the
government (c.q Dopanment of Forcstry) allows the
reduction of the cutting diameter limit. To avoid this,
we should improve the techmique of silvicullure of
dipterocarp forest with the purpose to increase the
diameter growth of nucleus trees.

CONCLUSION & RECOMMENDATIONS

The degree of residual stand dmmages ranged
from 28 to 45% and the incidence of damages to small
trees greater (ca. 87%%). Most of the damaged trees were
heavily injured (ca. 32%) and had linle chance 1o
recover since therr growth would be affected by the
damage.

The degree of residual stand damage was found
correlated to the intensity of wood harvesting. The
mortality rate of vonng troes lefl afier wood harvesting
was between 6.0-26.6%. During the fist year 2.0-13 6%
andt then the mortality decreased drastically to 0.5-3.0%.
The mortality of trees in virgin forest was 0.9-3 4% per
year.

It is mot necessary 1o plam seedling in the residual
stand afier wood harvesting in dipterocarp forests, The
nalural regeneration is sufficient. The average growth of
diameter and volume of 25 vucleus trees per hectare
during the frst 5 years after wood hanesting with TPTI-
System were 070 cmfvear and 1.4235 mihafyear in
AVOIBge.

For the implementation of this research result, it is
recommended to TPT1 regulation as follows:

1. To control the residual stand damuapcs caused by
wood harvesting with optimal logging infensity.

2. The diameter growth of nucleus trees after wood
harvesting with TPT1-System is smaller than 1 cm
per year. To anlicipate the oext cycle, it is
necessary to mmprove the techmique of silviculture of
dipterocarp forest, with the purpose 10 increase the
diameter growth of miclens rees.
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