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Abstract: The Indonesia Selective Cutting and Line Enrichment Planting (ISC-LEP) is the silvicultural sytem that applied in
Indonesia tropical forest in recent times. This system combined two silvicultural sytems previously, i.e. Indonesia Selective Cutting and
Clear Cutting with Artificial Regeneration. At the ISC-LEP system, the native commercial species, as Shorea leprosula, is planted at line
that covered 15% of total areas after conducted the selective cutting in the all areas. The research had been established at the PT
Gunung Meranti Forest Concession, in the Central Kalimantan Province, Indonesia, since 2004 to 2014. Three stand removal
treatments of ISC-LEP system andreplicated four plots respectively with combinations of ecological site type and slope of the ground.
The treatments involved increasing levels of stand removal to open area, i.e: 3 m gap size,5 m gap size, and 10 m gap size. All modelled
gaps were assumed to lengthwise direction to 1000 m, characterizedon slope with levels of 0-15% and 15-25%.We determined gap size
and gap density within all treatment units. The total length of fine in canopy gap and new pioneer species on gap were recorded.
Research result indicated that 5 m gap size was the best treatment although did not differ significantly with 3 m gap size but significantly
differwith 10 m gap size which arising there9 pioneer species. Diameter at breast heightof Shorea leprosulaat 5 m gap size was 20.3
cm/10 years or has mean annual diameter increment namely 2.03 cm. Both slope was not significantly different with all treatments.
Particular attention was paid to parallels between ecological and silvicultural disturbances and the potential for extending ecological
intrepretations to the improvement of silvicultural practices.
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1. Introduction

Indonesia own widest tropical forest in world after Brasilia
and Zaire and have highest biodiversity too [1]. But then,the
condition of natural forest resources in Indonesia tends to
degrade in the quality and quantity along with environmental
change at level of national and also global [2]. Forest
degradation and deforestation in Indonesia is caused by
increasing of resident and wood requirement, illegal logging,
shifting cultivation, illegal minning, illegal occupation of
land, forest fire [3], conversion of forest, and poor forest
management [4].

As comparison, log production in Indonesia is 26 million
m’at the 1992 coming from 59.6 million ha of production
forest, but at the 2007, log production decreases become 6.1
million m3just from 27.8 million ha of production forest [5].
Decreasing of forest area and log production will be non-
stopped happenedif there no repair which signifikans to
production forest management system in Indonesia. Some
research of silvicultural system in Indonesia has conducted
since 1993 and applying the Selective cutting and line

enrichment planting silvicultural system with intensive
silvicultural technique has done at the limited areas of 25
forest concessionaries since 2005. Research on influence of
gap size and slope on the native commercial species as
Shorea leprosula in order to manage the production natural
forest in Indonesia is very needed to support this system at
now and the future.

2. State of the Art and Logical Framework

Pursuant to the forest function, forest in Indonesiais divided
become three regions, those are conservation forest,
protection forest and production forest[6]. At the 10 recent
years, condition of production forest has not uniform again,
they are comprised of virgin forest, logged over forest, low
potential forest, bushes-scrub, grassland and critical land [1,
6]. At the forest region which still has the forest cover,
especially at logged over forest and low potential forest,
applicable to selected cutting and lind enrichment planting
silvicultural system [8].
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Figure 1: State of the art of the research

Silvicultural system on the natural forest concession
(management unit) in Indonesia can beclassifiedinto two
kinds, i.e.Indonesia Selective Cutting and Planting, and
Indonesia Selective Cutting and Line Enrichment Planting
[8]. The second system is trusted has the better prospect to
increase natural forest productivity. This system has two
forest management areas, namely clear line (or line gap) and

Time-Year

conservation line (or line stand). The first is enrichment
planting area,conducted to cultivate the native commercial
trees, as Shorea spp., in a intensivelymanner to get the
optimum growth and yield, and the second formed a part of
conservation area. Many crops of Dipterocarp on the tropical
forest are formed seed bank on the closed forest floor [9].
They need the light to grow well at the site [7,9,10,11] . The
logical framework of this research as showed at Fig.2
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Figure 2: Logical framework of the research
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3. Method

This research was conducted at Permanent Sample Plot on
PT.Gunung Meranti Forest Concession, Central Kalimantan,
latitude 0° 46' S, longitude 114°59', made at2004. Object of
research was diameter at breast height of meranti (Shorea
leprosula) at 10 years old. Three tree removal treatments of
Indonesia Selective Cutting and Line Enrichment Planting
silvicultural system was replicated4 (four) plots with
combinations of ecological site type and slope. The
treatments involved increasing levels of tree removal to open
area, i.e: 3 m gap size (G1), 5 m gap size (G2), and 10 m gap
size. All modelled gaps were assumed to lengthwise
direction to 1000 m, characterized on slope with level 0-15%
(S1) and 5-25% (S2). Distance of plants in the line gap was
3 m. Every plot was composed by 15 trees that determined
by random, so each treatment was composed by 60 trees.
Furthermore, the six of these treatments were named as
treatment 1 (=G1S1), 2 (=G2S1), 3 (=G3S1), 4 (=G1S2), 5
(=G2S2), and 6 (=G3S2). The new pioneer species on line
gap was recorded. Data analysis was done by analysis of
varians and least significans different (LSD) used SPSS
19.0. Layout of the research is showed atFig.3.

1Tm 3@ 5

Line gap to cultivate Shorea spp

Line stand to forest conservation
Figure 3: Layout of research

4. Result and Discussion

Gap density at the 3 m (G1), 5 m (G2), and 10 m (G3)of gap
sizes are covered 15%, 22%, and 37% from all areas, and
based on measurement of light, light intensity at the site
namely 83.2, 83.1, and 77.5 densiometer scale(ds)
respectively after 10 years. The diameter at breast height
(dbh) description of Shorea leprosula at the line gap at the
10 years old as showed at the Table 1.

Table 1: Dbh description of Shorea leprosula at the line gap after 10 years

95% Confidence Interval for
N Mean  |Std. Deviation | Std. Error Mean Minimum |Maximum
Lower Bound | Upper Bound
1,00 58 19,6448 2,45258 ,32204 19,0000 20,2897 14,60 26,30
2,00 59 20,3017 2,90247 37787 19,5453 21,0581 14,10 25,90
3,00 36 16,3611 2,63680 43947 15,4689 17,2533 10,30 21,60
4,00 57 19,6281 2,38146 ,31543 18,9962 20,2600 14,80 25,20
5,00 58 20,1500 2,69159 ,35342 19,4423 20,8577 15,30 26,50
6,00 30 15,6000 2,90125 ,52969 14,5167 16,6833 9,60 20,60
Total 298 19,0661 3,10800 ,18004 18,7118 19,4204 9,60 26,50
At the Table 1 showed that diameter growth of the Shorea 6 (G3S2). Meanwhile, the treatment 3 (G3S1) is

leprosula at the 5 m gap sizeatthe 0-15% of slope (G2S1)
and 15-25%of slope (G2S2) were highest, i.e. 20.3 cm and
20.15 cm respectively, and then the treatments of G1S1,
G1S2, and G3S1 (Table 1). Base on the analysis of varians
(Table 2), value of sig. namely 0.000 that smaller than
significans level of 0.05, its mean that there is one or more
of  the treatments  whichsignificantly  different
(intertreatments).

Table 2: Analyse of varians for the six treatment

Sum of Mean
Squares | Df | Square F Sig.
Between Groups| 819,469 | 5 | 163,894 | 23,351 ,000
Within Groups |2049,459 | 292 | 7,019
Total 2868,928 | 297

According to theLSD test (Table 3), between the treatments
of 1 (G1S1), 2 (G2S1), 4 (G2Sl), 5 (G2S2) werenot
significantly  different group to group, but they
aresignificantly differentwith the treatment of 3 (G3S1) and

significantly different with the treatment of 6 (G3S2).
Thereby,based on the growth rate, the best treatments (one
after the others) are G2S1 namely 20.3 cm of dbh, G2S2
namely 20.15 cm of dbh, G1S1 namely 19.64 cm of dbh,
and G1S2 namely 19.63 cm of dbh, they are at the
conditions of gap size: 5 m with slope:0-15%, gap size: 5 m
with slope: 15-25%, gap size: 3 m with slope: 0-15%, and
gap size 3 m with slope: 15-25% respectively. The
unfavorable treatments are treatment of 3 (G3S1) and
treatment of 6 (G3S2), however based on the growth rate,
the treatment of 3 (G3S1) namely 16.36 cm of dbh is
significantly different or better than the treatment 6 (G3S2)
namely 15.6 cm of dbh.
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Table 3: LSD test for the six treatment
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This analysis show that 10 m of gap size is unfavorable for
diameter growth of Shorea leprosula, meanwhile, the slope
effect, i.e. 0-15% and 15-25%, is not influence for diameter
growth of Shorea leprosula at the site. The research
recommend to use 3 m to 5 m of gap size at the applying the
Indonesia Selective Cutting and Line Enrichment Planting
silvicultural system at all areas of tropical forest. This
statement appropriate with Esteban that Dipterocarp plants
can not grow well on the direct open site [8,12,13,14,15].

At the 10 m of gap size at the both of slope, the diameter
growth was 16.36 cm and 15.6 cm and they havethe
smallestlife percentage, namely just 60% and 50% only, but
in this site, it be foundednine of pioner spesies, i.e.
Macaranga hypoleuca, Ficus Virgata, Mallotus Paniculatus,
Macaranga Gigantea, Glochidion colmanianum, Geunsia
pentandra, Millettia sericea, Macaranga triloba, and
Pternandra azurea. Meanwhile, at the 5 m of gap size was
foundedtwo pioneer species, i.e. Macaranga triloba and
Millettia sericeaand at the 3 m of gap size was only founded
one pioneer species, i.e. Macaranga sp. This phenomenon
show that progressively close by canopy then progressively
a low of pioneer species, because pioneer species needing
full of light. They are included the intolerant species that
have light demanding characteristic. The line gap treatments
stimulate germination of pioneer species seed from
dormancy what was caused by high light intensity. Many
pioneer specieswere under pressure to dead at the closed
canopy, although initially, at the first or second years, this
species exist there [12,16,17,18].

At 10 m of gap size was unfavourable for diameter growth
of meranti (Shorea leprosula) because meranti wassemi-
tolerant species that needing the treeport in the site. They

need indirectly light through intercanopy of other trees at the
early days, and then, in the gradually manner, they need the
full light to grow well at the site [7,19]. Although the line
gap treatment had biodiversity added, but was not
recommended by goverment because it is not intention of
selective  cutting and line enrichment  planting
silviculturalsystem [7,8].
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At the guide line of Indonesia Selective Cutting and Line
Enrichment Planting silvicultural system [8], gap size on this
system was 3 m, meanwhile wide of line stand was 17 m.
The cutting cycle of this system was 30 years. This research
result accord with this regulation, that the 5 m of gap
sizeresembleswith the 3 m of gap size with usingl7 m of
wide of line stand, hence total of the trees in this case was
167 trees per ha.

With assumption that the trees were cut at cutting cycle next
is 80%[1] and according to table of volumeof Shorea spp at
the Central Kalimantan region [20], so standing stock and
final harvested of woodwere:

Vyna = 80% x [10.000/(3x20)] x 3.87 m/tree = 515.99 m*/ha
Vi = 515.99 x EF = 330.23 m*/ha
where: st: standing stock, fh:
exploitation factors (:0.64)

final harvesting, EF:

During the time, harvested of logs from production natural
forest in Indonesia is just 25 to 75 mha only [1,4,5].
Foreseeable, applying the Indonesia Selective Cutting and
Line Enrichment Planting could to improve the productivity
of natural production forest in Indonesia, become 330.23
m*/ha, it is a big progress and can be answering of demand
of domestic wood requirement and to export interest.

5. Conclusion

Shorea leprosula is suitable planted at the line gap of
thelndonesia Selective Cutting and Line Enrichment
Planting silvicultural system with 5 m or 3 m of gap size. At
the 10 m of gap size, it is unfavourable for diameter growth
of Shorea leprosula, although itbe founded nine of pioneer
species.Hence,applying this system at the natural production
forest is better choise, and it be estimated able to improve
growth anf yield of Shorea spp.

Volume 4 Issue 4, April 2015

WWW.ijsr.net
Licensed Under Creative Commons Attribution CC BY

Paper ID: SUB152912

698




International Journal of Science and Research (1JSR)
ISSN (Online): 2319-7064
Index Copernicus Value (2013): 6.14 | Impact Factor (2013): 4.438

References

[1] Forda, 2008. The Indonesia Tropical Forest Role. Forest
Research and Development Agency, Indonesia Ministry
of Forestry, Jakarta.

[2] IMoF, 2008. Empowering Director General of Forest
Production, Indonesia Ministry of Forestry, Jakarta.

[3] Indrawan, A. 2008. Applying the Multiple Silvicultural
System on Indonesia Tropical Forest. Proceeding on
Multiple Silvicultural System, Bogor Agricultural
University

[4] Wahjono, D. and Anwar.2008. Prospect of Applying the
Multiple Silvicultural System on the Management
Units. Forest Research and Development Agency,
Indonesia Ministry of Forestry, Jakarta.

[5] FCA, 2014. The Natural Production Forest Productivity.
Forest Concessionaries Association. Jakarta

[6] Wahyudi, 2014. Sustainable Forest Management Policy
in Central Kalimantan, Indonesia. International Journal
of Science and Reserach (1JSR) Vol. 3 Issue 4 April
2014 Pg.269-274

[7] Wahyudi, 2014. Structure and Composition of
Vegetations at the Forest Stands After Cutting at the PT
Gunung Meranti at the Central Kalimantan. Agrienvi
Journal Vol. 8 No.1 2014, Pg: 31-40.

[8] IMoF, 2009. Silvicultural System on the Indonesia
Natural Production Forest. Indonesia Ministry of
Forestry, Jakarta.

[9] MacKinnon K, Hatta G, Hakimah H, Arthur M. 2000.
Ecology of Kalimantan.Series of Ecology of Indonesia,
Book Ill. Canadian International Development Agency
(CIDA), Prenhallindo, Jakarta.

[10] Sheil, D. And M.Ducey, 2002. An Extreme-Value
Approach to Detect Clumping and Application to
Tropical Forest Gap-Mosaic Dynamic. Journal of
Tropical Ecology. 18: pp.671-686.

[11]Sist, P., Fimbel R., Sheil G., Robert N. and Marie H.,
2003. Towards Sustainable Management of Mixed
Dipterocarp Forest of South East Asia: Moving Beyond
Minimum  Diameter  Cutting  Limits.  Journal
Environmental Conservation 30(4) pp.364-374.

[12] Esteban, D. 1989. Improving Logged-Over Dipterocarp
Forest. Seminar on The Development of Reforestation
Techniques in South Kalimantan. Achieved by ATA-
267 Indonesia-Finland, Jakarta.

[13]Pancel, L., 1993. Tropical Forestry Handbook.
Springer-Verlag Berlin Heidelberg.

[14] Wahyudi, 2007. Conventional Yarding versus Reduced
Impact Logging on Forest Exploitation Activity.
Tropical Forest Journal Vol. 5 No.2 2007, Pg. 12-20.

[15] Shaharuddin M.I. et al., 2002. Proceedings of The
Malaysia-ITTO International Workshop on Growth and
Yield of Managed Tropical Forest. Forestry Department
Peninsular Malaysia, Government of Malaysia and
ITTO.

[16] Kohyama, T., 1993. Size Structured Tree Population in
Gap Dynamic Forest. The Forest Architecture
Hypothesis for the Stable Coexistance of Species.
Journal of Ecology Vol 81 No.1. pp 131-143.

[17]Lamprecht, H., 1989. Silviculture in the Tropics. TZ-
Verlagsgesellcshaft mbH, Postfach 1164, D-6101
RoBdorf, Federal Republic of Germany

[18] Sabogal, C. and Robert N., 2003. Restoring Overlogged
Tropical Forest. Green Earth Technical Notes. Un-
published.

[19]Jennings, S.B., N.D. Brown and S.Sheil, 1999.
Assessing Forest Canopies and Understory Illumination:
Canopy Closure, Canopy Cover and Other Measures.
Forestry, Vol.72 No.1.

[20] ODA, 1995. Table of Volume on Kapuas Hulu Region,
Central Kalimantan Province, Palangkaraya. Overseas
Developmental Agency, UK.

Volume 4 Issue 4, April 2015
WWWw.ijsr.net

Paper ID: SUB152912

Licensed Under Creative Commons Attribution CC BY

699






