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Abstract

The utilization of private forests in Indonesia that is not managed properly based on the principle of sustainable yield
will result in the depletion of private forests in the not too distant future. Therefore the sustainability of private forest
is a necessity that cannot be delayed anymore. The general objective of this research is to find out whether the yield
regulation method (Brandis Method) can be applied in private forests. The specific objectives of this study are: (a) to
analyze the characteristics of pine private forests and their suitability for the Brandis Method practice, and (b) to
know the sustainability of pine forest products in Tana Toraja using the Brandis Method and its institutions. The data
collected in this study consist of primary and secondary data. The analytical method used was descriptive analysis
and yield regulation method was analyzed based on Brandis Method. The result of this study shows that the yield
regulation of the private pine forests in Tana Toraja can be done based on the number of trees using the Brandis
Method. The regulation of private forest products based on the number of trees can be carried out if there is support

from private forest institutions.
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Introduction

Private forests according to Government of Indonesia
(GOI) Law Number 5/1967 concerning Basic Forestry
Provisions are referred to as proprietary forests, namely
forests that grow or are planted on property, which are
commonly referred to as private forests and can be owned
privately, either alone or with other people or entities law
(Republik Indonesia, 1967). Whereas according to GOI Law
Number 41/1999 concerning Forestry (substitute for Law
Number 5/1967) Article 5 Paragraph 1 (b) the term
proprietary forest is replaced with the right term of forest in
the explanatory chapter namely private forests (Departemen
Kehutanan, 1999). According to Awang et al. (2001),
Hardjanto (2003), and Hendarto (2003), private forests in
Indonesia are land forests that are not controlled by the
government, so private forests are forests owned by the
people. Private forests in United States according to Stein et
al. (2005) are forests that are on private land owned by
individuals, families, corporations, groups/organizations,
tribes, or the forestry industry. Acharya et al. (2008) suggest
that private forests in Nepal are forests on private land thatare
planted, maintained, and protected in accordance with
applicable law. According to Kulkarni et al. (2013), private
forests in the western region of Indian Ghast are forests that

are on privately owned land and are not used for agricultural
land or other non-forestry activities, and this land is
overgrown by endemic tree species or the type of
rehabilitation activities. However, it was further stated that
private forests that are common in Dodamarg and
Sawantwadi Talukas from Sindhudurg District (India)
owned by all hamlets or villages can also be referred to as
private forests. The development of private forest definition
has now expanded by de facto towards who the manager is,
starting from the ownership of a tree in the yard to hundreds
of trees according to the ownership of the land (Hardjanto,
2017). As a business, the tree owner farmers have interacted
with various parties, namely timber middlemen, small to
large industries, board sellers who are carried up to building
materials stores, also tree seed sellers, and other parties
(Hardjantoetal., 2013; Heroetal., 2014).

The management of private forest should be carried out
separately and different from the management of natural
production forest and plantation forest, due to its distinct
characteristics. According to Awang (2005), the
characteristics of private forest management are individual,
informal in management, irresponsive, subsistence, and
being savings for families of private forest owners.
Furthermore, Widiarti and Prajadinata (2008) suggested that


mailto:@gmail.comhardjanto

Jurnal Manajemen Hutan Tropika, 25(2), 82-92, August 2019
EISSN: 2089-2063
DOI: 10.7226/jtfm.25.2.82

the characteristics of private forests include: irregular
spacing, number of trees of each type varies, and the number
of treesin one species has different age variations. The results
of Jariyah and Wahyuningrums' research (2008) show that
the characteristics of forests in Java can be divided into three
characters, namely (1) private forests that are purely planted
with timber, (2) private forests planted with timber and fruit
trees, and (3) private forest planted with wood, fruits, and
empon-empon. Furthermore, the results of Widiarti and
Prajadinatas’ study (2008) show that private forests have
mixed garden patterns and are still managed traditionally
with a vegetation structure that is simpler than the vegetation
structure in natural forests, but in terms of tree density and
canopy it resemblances to natural forest ecosystems. The
results of the research by Sanudin and Fauziyah (2015) show
that the characteristics of private forests on subsistence
farmers are closer to complex agroforestry models (more
diversified species), simple management, and harvesting is
mostly done with selective logging systems, while semi-
commercial or commercial farmers, the characteristics of
private forests are closer to simple agroforestry systems
(monoculture), intensive management, and harvesting which
ismostly done with a clear-cutting system.

According to Acharya et al. (2008), private forests in
Nepal can be classified into three types, namely: (1) forests
registered as privately owned forests in district or city
forestry service offices inall countries, (2) agro-forest, which
is privately owned land planted trees used as sources of
animal feed, wood, and fruit where trees planted on private
land (such as agro forest, not registered as private forests) are
similar to land leases, and (3) 'tree ownership' forest system,
namely the sharing of profits between owners land with
managers who plant trees not on their land. Characteristics of
private forests can also be seen from the large of ownership
with different square measure and managed on a small scale.
Based on the extensive ownership of Best and Wayburn
(2001), it was suggested that private forests in the United
States range from 1 to more than 1000 ha (58.52% of private
forest owners range from 1 to 9 ha while, private forests with
> 1000 ha is only owned by 0.27% of the total ownership).
According to Harrison et al. (2002), the scale of ownership of
private forests in Europe has a wide ownership starting from
2 ha and can reach 500 ha, while in Japan 90% of private
forests have an area of less than 2 ha. The wide variety of
private forests is also found in Tana Toraja with a range of
0.25 to 6 ha and an average area of 1.17 ha (Malamassam,
2007). According to Hardjanto (2017), private forests that
grow on land owned by property are generally fragmented, so
it is often not easy to do forest management based on their
functions.

Private forests in Indonesia with various characteristics
must be managed based on sustainable yield principles so
that their forest potency does not decrease. According to
Davis et al. (2011), sustainable forest management is a
management to produce production continuously with the
aim of achieving a balance between growth and products
every year or a certain period. To achieve sustainable results
there are three important requirements that must be met in
forest management, namely: the existence of boundaries of
forest areas that are still and recognized by the community,
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the existence of silviculture systems that guarantee the
implementation of forest regeneration, and the determination
of harvest logging which guarantees the realization of timber
products (Simon, 2010). Forest sustainability can be
achieved by maintaining a balance between the economic,
ecological, and social benefits of forests (Clarck et al., 1997).
Sustainability of yield products can also be achieved by
controlling the stability of ecosystems and natural
disturbances. According to Elbakidze et al., (2013), the
determination of forest sustainability is based on three
elements, namely the amount of regeneration, the amount of
available stock, and the growth rate of trees. The application
of silviculture systems to proper and correct maintenance of
private forests has a function and role to improve the quality
and quantity of production (Lewerissa, 2008). Widayanti
(2004) argues that forest sustainability requires continuous
yields/production and wherever possible increases both the
quality and quantity. Simon (2010) further argues that the
sustainability of forest products requires a constant level of
production for the intensity of certain forest management,
where growth and harvesting must be balanced.

According to Malamassam (2006), based on the
conditions of distribution, extent, and proximity of the
location, private forest management can be grouped on the
private forest management unit, where each of these units
can be managed as a sustainable class that continuously
supplies wood raw materials for the timber industry.
Suhendang (1995) argues that the level of result
sustainability that provides the highest benefits will be given
by forests that reach normal conditions. Simon (2010) argues
that beside based on area, volume, and increment of stands;
the appropriate yield regulation methods is very important to
achieve sustainable forest management. One method of yield
regulation used the number of trees and another is the
Brandis Method.

Until now, the application of the Brandis Method to
private forest in Indonesia is still rare. According to
Karminarsih (2012) the concept of yield regulation that has
used valid in private forest management activities in
Indonesia is based on the number of trees. Therefore,
methods that might be applicable to the yield regulation of
private forest can be approached the Brandis Method. It is
done because the structure of the private forest stands occur
scattered in mixture of the large number of the other tree
species. According to Myint (2012), the Brandis Method can
be used in forests that have a mixed stand structure. The
regulation of forest products is not only useful for limiting
the amount of logging that can be carried out at a sustainable
level, but also be used further to measure the capability of
private forests in terms of the supply of timber needs of the
timber industry continuously. van Gardingen et al. (2006)
suggest that there is no one model of yield regulation that is
suitable for all types of forests if the arrangement is seen from
social, ecological, economic, and environmental aspects.
The implementation of private forest product management
activities needs to be supported by good institutions
considering the characteristics of private forests with a small
and diverse area and owned by many individuals. According
to Karminarsih (2012), one of the things that needs to be
formulated in developing a sustainable private forest
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management unit is the establishment of institutions.

The general objective of this research is to find out
whether the Brandis method could be used for the yield
regulation of private forests. The specific objectives of this
study are (1) analyzing the characteristics of pine private
forests and their suitability for the application of the Brandis
Method, and (2) knowing the sustainability of pine forest
products in Tana Toraja using the Brandis Method and its
institutions.

Methods
Study area The ownership status of private forests in the
study area based on land ownership consists of two,
individual and family owned. The area of ownership varies,
based on the results of interviews the ownership of private
forest land of respondents ranged from 0.25 to 4 ha. The
extent of this ownership in detail is presented in Table 1 and
Table 2. In addition to the structure of stands of pine private
forests in the study area also shows a variety of age classes.
The survey results show that the age class of pine private
forests ranges from 5 to more than 30 years. In addition there
are also areas in pine private forests that are mixed with other
types of plants such as bamboo (Bambuseae sp), sengon
(Albizia chinensis), cempaka (Elmerilla ovalis), clove
(Syzygium aromaticum), casuarina (Casuarina junghulniana
Mig.), etc.

The intensive utilization of pine private forests in study
areas has only just begun to be declared since 2002 by the
community, which is marked by granting licenses to several

Table1l Pine (Pinus merkusii) private forests in the study

area
Urban village Area (ha) Proportion (%)
Rante Kalua 51.60 1.76
Lemo 312.97 10.68
Tampo 204.16 6.97
Tengan 113.00 3.86
Buntu Datu 28.35 0.97
Buntu Tangti 63.00 2.15
Gasing 121.70 415
Ke'pe tinoring 88.00 3.00
Marinding 83.00 2.83
Pakala 102.70 351
Palipu 182.50 6.23
Pa'tengko 122.80 4.19
Randanan 37.90 1.29
Rantedada 147.10 5.02
Simbuang 428.10 14.62
Uluway 224.31 7.66
West Uluway 617.96 21.10
Total 2,929.15 100.00
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companies. The government has since made a number of
restrictions and requirements both in terms of the amount of
potential that must be purchased or harvested and in terms of
the source or origin of pine wood. The government requires
that wood that can be purchased is only limited to timber
originating from private forests only. Prior to 2002,
continuous logging activities were carried out without being
compensated for by replanting. The accessibility of the pine
private forest area has been already quite good because most
of the area is accessible by four-wheeled vehicles or more.
Therefore, so that the efforts to utilization of the pine private
forest do not cause a negative impact, efforts are needed to
realize forest sustainability.

Data collection The data collected in this study consists of
primary and secondary data. Primary data were obtained
through measurements, observations, and interviews, to
verify secondary data from the results of research by
Patabang et al. (2014). These data include age and
distribution as well as interviews with private forest farmers
and other stakeholders involved in private forest
management. Secondary data in this study were obtained
through the study of documents and literature which
included documents relating to private forests in the form of
biophysical conditions and private forest management
policies. This research was carried out by purposive
sampling method in Mengkendek District, Tana Toraja
Regency in the private forest areaas presented in Figure 1.

Data analysis Data analysis in this study was carried out by
using several approaches, namely descriptive analysis, mean
value estimation analysis, analysis for yield regulation using
Brandis method, and institutional analysis. Descriptive
analysis has been used to explain the history of private forest
management which had been implemented in the study area.
1 Standvolume estimation
Potential assessments are carried out on private pine
forests by analyzing the results of research conducted by
Patabang et al. (2008) and Patabang et al. (2014). The
used measuring sample plots are 20 x 20 m’ at each of the
sampling location. The selection of measuring sample
plots location for every age class in each location was
random sampling, where each of the age class was

Table2 Villagesand their pine private forestin study area

Village Pine private forest area (ha)
(lembang) Minimum Maximum Average
Randanan 0.80 2.00 1.19
Uluway 1.00 2.00 1.25
Rantedada 0.25 4.00 1.81
Pa'tengko 0.30 1.00 0.58
Tampo 0.40 0.50 0.48
Palipu 0.50 0.50 0.50
Pakala 0.25 1.00 0.50
Simbuang 0.25 1.00 0.55
Average 0.47 1.50 0.86
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represented by 30 measuring plots. The measured trees
were from 5 to more than 30 years old trees. The overall
estimation of private forest stands is carried out using the
mean value estimation method (Malamassam, 2012) with
the Equation [1].

2(V- tSV<Vha' SV + tSv)m’ [1]

note: V = volume (m°); L = area of the sample plot (ha);
t.Sv =margin of error; confident interval = 95%

Yield regulation

The concept of yield regulation that is valid until now
in private forest management activities is based on the
number of stems. Therefore, methods that might be
applicable to the regulation of private forest products can
be approached through the Brandis Method, without
ignoring the current management system, in other words
must consider the local socio-cultural conditions and the
capacity of private forest farmers as manager
(Karminarsih, 2012). This method was first developed in
Burma by Brandis in 1856 (Osmaston, 1968). The
Brandis Method is also known as the Myanmar Selection
System (MMS) and began to be developed in forest
management in Burma from 1880 to 1920. The Brandis
Method can be applied to forests with different age with a
very diverse diameter composition, ranging from small to
large diameter that ripe for cutting (Rohman et al., 2014).
The Brandis Method can also be applied to forests that
have experienced degradation and over-exploitation
(Myint, 2012).

In general, to regulate felling based on the tree
number method (Osmaston, 1968), some information is
needed as follows:
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Figure 1 Map of the distribution of private forest in the study

area.
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a. Determination of diameter classes based on inventory
results. The diameter class is determined using the
Sturges criterion as shown in Equation [2], Equation
[3], and Equation [4] (Sudjana, 2005):

K=1+3,322logn [2]
class range [3]
K

Class interval=

class range = data maximum — data minimum [4]
note: K=number of class, n = number of data

b The number of trees in each size diameter class. For
this stage, inventory results in study are grouped by
diameter class based on the number of classes that
have been made.

¢ The time of passage, i.e. the times taken by trees to
grow through the various size-classes to exploitable
size. The time of passage was calculated by using
Figure 2 and yield table of pine stand (Patabang et al.,
2014) of private forest in study area. So, in general,
Figure 2 shows the available stock of class 1 trees as
working stock at the start of a cycle, must be recruited
half from class 2 during the cycle. The Figure 2 used
in the calculation will be the times of passage and the
number of trees that will eventually reach exploitable
size. From them, calculation of the average rate of
recruitment to class 1 and the consequent numbers of
working stock (class 1 trees) needed. The Figure 2
used in the calculation will be the time of passage
(Table 6, column 5) and number of finally available
trees for exploitation (Table 6, column 7) for each age
class in the study area. From them are calculated the

Class 2 trees recruited yearly to
/cla&s 1 in each section

\3 ! Class 2 trees recruited to class [ &
\\ felled during the cycle
£ :
% \\
g
-
o
=
=2
2
-
Class 1 trees on the ground
start of cycle and felled in
Section No. 1 2 3 4 5

Yearof felling 1% 2% 3% 44 sh gh Th gh  gh oh

Figure 2 Annual yield of class 1 trees with felling cycle 10

years (Osmaston, 1968).
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average rate recruitment to class 1 and the consequent
number of working stock (class 1 trees) needed. The
time of passage for each age class in the study area
using Figure 2 showed of yield table of study area
(Patabang et al., 2014) i.e. 30 years for class 6, 25
yearsforclass5, and 20 years for class 3and 4.

d The casualty percent (CPC) of each size class, i.e. the
per cent on the number of each class that die, are
blown over or the thinned before they reach
exploitable size. The number of trees in each diameter
class from the inventory results will be estimated how
many percent reached class 1 which will then be cut
down. For this study diameter classes were based on
grouping according to stand age obtained from the
yield table of study area. The principle of applying
casualty per cent in the Brandis Method is the belief
that not all small diameter trees that grow in the forest
will survive reaching the size of ripe tree diameter
(Rohman et al., 2013). The CPC calculating with
Equation [5].

T
CPC=1 [5]

note: T = remaining stand potential/final felling (trees
number ha™); N = number of trees (ha™).

The casualty per cent will used in this study i.e.
diameter class 4-6 are 16%, diameter class 3 are 18%,
diameter class 2 are 25%, and diameter class 1 are
39%.

e The annual allowable cut (AAC) in study area
calculated used Brandis Method is as shown in
Equation [6], Equation [7], Equation [8], Equation
[9], Equation [10], Equation [11], and Equation [12]:

A=N;-(N;xCPC;) [6]
Dj=1)=A; [7]
Diameter Class 2-6:

D= D1ty - (D-n-1 X CPC;) [8]
C=THS,, [9]
AAC= ¥ [10]
S=C, - AAC, [11]
Diameter class 1

D, = AAC, [12]

note: N= number of trees (ha™); A= number of finally
available trees for exploitation (ha™); D = number of
trees on diameter class (ha™); CPC = casualty per cent
(%); AAC = annual allowable cuts (ha™ years?); C =
number of tree can be cut (years”); R = cutting
cycle/rotation (years); S = residual stand (ha™); i =
diameterclass (1, 2, 3,4, 5); t=years (2, 3,4,5,6, 7, 8,
9,10).

3 Institutional analysis

Institutional analysis is carried out using a discourse
approach. Data analysis using this approach was carried
out to analyze the current process of making private forest
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management policies. According to Hardjanto et al.,
(2012), the approach to analysis of this discourse is
closely related to the use of science in determining the
policies and behavior of actors and networks of
cooperation and interests. The research approach and
analysis of institutional discourse were used as
approaches in institutional studies (Arts & Buizer, 2009;
Hawitt 2009).

Resultsand Discussion

The history of private forest in Tana Toraja The results of
surveys and interviews with stakeholders related to private
forests in the study area indicate that social life of Toraja
people have always been governed by a number of norms or
rules. These rules include mana' which is a system that
regulates the ownership of inheritance. In Toraja community,
concept mana' is inherited property and it is often considered
sacred and needs to be stored or maintained properly. The
same principle applies to mana' in the form of rice fields or
land and forests which are the responsibility of that
Tongkonan (traditional house), where Tongkonan also has
function as a center for managing the life of Toraja indigenous
people. In mana' system in Toraja a plot of land can be
inherited to children and grandchildren which is usually
shared after participating in certain ceremonies. Besides
sharing inheritance, there is also land that is not shared but
still belongs to Tongkonan. Generally, Tongkonan has
customary forest, besides being a source of wood for building
materials, customary forest can also be a source of medicinal
ingredients for Tongkonan members.

The land in the form of mana' is planted with bamboo
(Bambuseae sp), casuarina (Casuarina junghulniana Mig.),
and cempaka (Elmerilla ovalis) by the Toraja community,
where the harvest results are used as materials for building
tongkonan or huts for traditional ceremonies. Currently,
mana’ is used as the basis for land ownership in Tana Toraja.
In the relations of Toraja community, it is clearly seen the
values, rules, and norms that are needed to develop in an
effort to foster, rehabilitate, conserve, and utilize existing
natural resources. Some examples of customary rules in
various Toraja community activities related to the
management and use of private forests are presented in
Table 3. Since the issuance of Law Number 5/1967
concerning the Basic Provisions of Forestry, the land
belonging to the Tongkonan and private property of
inheritance in Tana Toraja is known as the name of private
forest.

This private forest in Tana Toraja has become a supplier of
various local wood needs, including to meet the needs of the
construction of traditional houses, the material of which
100% is consisting of wood and bamboo (Malamassam,
2005). The survey results and interviews with smallholding
forest farmers can be seen that pine in Tana Toraja began to be
planted since the late 1960s through community self-help and
through a greening assistance program. In the framework of
utilizing pine plants in Tana Toraja Regency, the Governor of
South Sulawesi Province in 1994 issued a Decree Number
71/11/1994 dated October 12, 1994 concerning Technical
Guidelines for Maintenance of Timber and Resin Products
from the Pine Private Forest in Tana Toraja. The maintenance
activities intended are thinning and wiretapping, but there is
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Activity

Rule/customary law

Executive/person in charge

Cutting down trees
and burning forest

Must be permitted by a customary institution
Perform special ceremonies
Must be done in certain types of trees

Tomina (Customary leader)
Tomina (Customary leader)
Tomina (Customary leader)

Must be conducted in amount as needed Tongkonan
Must be within customary territory Tongkonan
Not allowed in wellspring area Tongkonan
Cultivating the land Own land/customary land Tongkonan
Making a terrace on sloping land Tongkonan
Not allowed to harm others
Should not be on the river bank or cliff edge Tongkonan
Tongkonan

Building a house

Wood and building materials come from their
own community/customary forest

Tomina (Customary leader)

Using certain types of wood Tongkonan
Building a house on customary/family land

Tongkonan

Raising livestock Collecting livestock manure for crop fertilizer Tongkonan
Placing livestock under or behind the house

Tongkonan

no further explanation of how thinning and tapping are
carried out. According to Malamassam (2006), the use of
pine plants in Tana Toraja, among others, is driven by two
things as follows (1) the increase of limitation of timber raw
materials from natural forests on the one hand, and the
progress in the field of wood technology that can increase
economic value and use value of softwood (including pine),
to other parties, and (2) the economic increase in pine wood,
followed by an increase in demand for timber from private
forests, especially pine forests, to supply the needs of the pine
wood industry which had been considered unable to provide
significant economic benefits to their owners, turned into a
source of funds to meet various interests.

The utilization of pine forests in the Tana Toraja was
begun to declare in 2002 by the community and the Tana
Toraja Government, which was marked by granting permits
to several companies to manage pine private forests with a
number of restrictions and requirements.

Stand volume potency The results of the potential
estimation analysis using the middle value estimation
method for the study area are presented in Table 4. The
results of the analysis in Table 4 show that the average
volume of pine private forest trees aged 5 to 30 years ranges
from 245.28 m’ha™ to 299.27 m’ha™ with an average margin
of error 1.08, indicating that the estimated error is quite
small, namely 19.43%. Calculation of the stand volume
potency is based on the stand volume table of pine private
forests in Patabang et al. (2014) and primary data from the
inventory of standsaged 5 to 30 years

Based on the analysis results, it can also be obtained the
potential of pine stand in each area in the study area as in
Table 5. The results of data analysis in Table 5 are based on
the effective area of 75% private forest of pine trees
overgrown in 20 years and above. The data in Table 5 shows
that the biggest potentcy of pine stand is in Lembang Uluway
West, which is 97.119.30 m® and the smallest is in Lembang
Ke'pe 'Tinoring which is only 2.534.65 m® of the total

potency in the study area. The potency of pine private forest
is quite large but if it is not managed properly, especially
yield regulation, it is estimated that in a relatively short time
the private forest will be exhausted.

Application of the Brandis Method Forest yield regulation
is the planning and implementation in a forest management,
by considering the technical aspects of forestry,
environmental aspects and economic financial aspects. The
emphasis in forest yield regulation is the work of yield
collection, while other work (planting and protecting) is a
series of activities after harvesting. For private forests, this
regulation is very important to maintain continuity of
production because generally logging in private forests is
depend on the financial needs of the owners, who generally
do not pay attention to the continuity of production. Due to
the condition of private forests that are specific in terms of
these characteristics, so the yield regulation methods that can
be applied must also be specific.

As a first step in the Brandis Method, an annual cuts
calculation of the all study area was carried out with
assuming that all private forests in the study area were in one
management unit/yield regulation. Overall for the all study
area annual cuts calculated using a 20-year cycle based on
stand volume tables (Patabang et al., 2014). The results of the
Brandis Method analysis in the study area are presented in
Table6and Table 7.

Yield regulation on this study based on Table 6 uses
several assumptions that are adjusted to the conditions of the
study area. Data on pine stands from the field inventory were
divided into six groups based on diameter classes with
intervals of each class of 6 cm. The annual felling is
calculated based on the number of trees that are ready to be
harvested, trees that have reached a diameter of 31 cm or
more. Calculation of annual felling is carried out using a 20
year cycle with diameter increment of 1.57 cm year”
(Patabang et al., 2014). This diameter increment is in the
range of site class 2 and site class 3 according to Suharlan et
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Volume L
. N Volume estimation
Age Average volume Margin estimation 3,1
31 3 1 (m*ha”)
(year) (m°plots™) of error (m°plots™)
Min. Max. Min. Max.
5 0.87 0.06 081 093 20.25 23.25
10 7.08 0.49 659 757 164.75 189.25
15 9.36 0.81 855 10.17 213.75 254.25
20 12.19 1.04 1115 13.24 278.67 330.89
25 17.23 167 1556 1891 388.97 472.67
30 18.61 240 1621 2101 405.26 525.32
Average 10.89 1.08 981 11.97 245.28 299.27
Table5 Estimation of volume inthe effective area
i Area Effective Volume
Village (Lembang) (ha) area (ha) m)
Buntu Datu 28.35 21.26 4,252.50
Buntu Tangti 63.01 47.25 9,450.98
Gasing 121.65 91.24 18,248.00
Ke’pe’ Tinoring 88.00 66.00 13,200.00
Lemo 312.97 234.73 46,945.50
Marinding 83.20 62.40 12,480.26
Pakala 102.69 77.02 15,403.20
Palipu 182.48 136.86 27,372.54
Patengko 122.77 92.08 18,416.16
Randanan 37.96 28.47 5,694.00
Rantedada 147.88 110.91 22,181.92
Rantekalua 51.63 38.72 7,744.28
Simbuang 428.11 321.08 64,216.99
Tampo 204.16 153.12 30,624.00
Tengan 113.00 84.75 16,950.00
West Uluway 617.96 463.47 92,694.00
East Uluway 22431 168.23 33,646.50
Total 2,930.14 2,197.60 439,520.82

al., (1975)i.e. 1.46 cmyears™ (site class 2) and 1.62 cm years™
(site class 3). Based on the results of the data analysis in Table
6, it can be known that among the trees in the diameter class 6,
i.e. 5% (17 trees) will die before reaching the age of finally
available trees for exploitation. For diameter class 1, a
number of 39% (641 trees) will reach the age of finally
available trees for exploitation and 61% will die before
harvesting due to thinning or natural influences. The number
of the age of finally available trees for exploitation with
diameter class 6 is 333 trees while the number of trees that can
be cut from diameter class 1 to diameter class 5is 2.197 trees.
The number of trees with diameter class 1 can be
distinguished by time of passage (95 trees) and for one cutting
cycle (20 years). The rate of growth of new trees for one time
of passage is 23 trees and the rate of growth of new trees for
one cutting cycle is 20 trees ha™. The results of the logging
calculation are based on the data in Table 6 based on one time
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of passage. The number of tree supplies needed is 232 trees
and the excess stock of trees is 104 trees. If the excess trees in
the diameter class 6 will be cut in 2 (two) cutting cycles, the
annual cut will be 25 trees. Based on this description, it can be
made to determine the annual cutting allowance for yield
regulation in pine forests in the study area as presented in
Table 6.

The results of data analysis for the Brandis Method in
Table 6 and Table 7 were obtained after analyzing the primary
data and stand volume table of the study area from the
previous research (Patabang etal., 2014). Based on the results
of data analysis in Table 7, it can be seen that the first annual
cut for the first cycle is 20 trees ha™, however total annual
cutting will change in subsequent years until the stands forma
normal forest. According to Karminarsih (2012), the
application of yield regulation based on increment and
number of trees for the first five year period is considered as



Jurnal Manajemen Hutan Tropika, 25(2), 82-92, August 2019
EISSN: 2089-2063
DOI: 10.7226/jtfm.25.2.82

Scientific Article
ISSN: 2087-0469

Table6 Pine growingstock inafelling series (cutting cycle = 20 years)

Average age of

No. of trees finally

Class Diameter Number of trees lower limit of class 11e time passage The casualty available for
(cm) (No. of trees years?) (years) (years) percent (%) exploitation
(years™)
€ @ (©)) 4 ®) (6 M
1 <7 1,050 5 - 39 641
2 7-12 658 10 - 25 493
3 13—-18 470 15 20 18 384
4 1924 410 20 20 16 344
5 2530 397 25 25 16 335
6 >31 395 30 30 16 333
Total 3,380 105 95 2,550
Tabel 7 Determination of annual harvesting (annual cut) in study area
The number of trees per class of diameter (cm) C Annual cut Residue stand
Vear (ha™) (No. of (No. of tree (No.oftree  Planting
1 ) 3 4 5 6 tree 1) ha) ha)
1 1,050 658 470 410 397 395 395 20 375 20
2 35 641 494 385 344 333 709 35 673 35
3 48 22 480 405 324 289 963 48 914 48
4 59 29 16 394 340 272 1186 59 1127 59
5 71 36 22 13 331 286 1413 71 1342 71
6 81 43 27 18 11 278 1620 81 1539 81
7 77 49 32 22 15 9 1548 77 1471 77
8 74 47 37 26 19 13 1484 74 1409 74
9 71 45 35 30 22 16 1425 71 1354 71
10 69 43 34 29 26 19 1373 69 1304 69

the period of adjustment. The next five-year harvest has
shown a relatively stable of annual cut, where the number of
trees felled increases compared to the first five-year cut.
When logging has been completed, then replanting a greater
amount of cutting to realize the sustainability of the results is
done, it can be expected that the annual production will be
greater. The results of this study shown that the annual
allowable cut can be applied well if the location of the pine
private forests is located on a wide expanse of land.

Based on the survey results it is known that the pine
private forests are spread in several regions, but still occupy
quite large areas greater than 1 ha, as owned by several
individuals/farmers. In order to overcome this problem, it is
necessary to arrange the area to regulate logging. Alternative
systems that can be used to manage the logging area are
establishing forest management institutions at the lembang
(village) level. This institution is also expected to improve
the bargaining position of farmers in selling their forest
products and increasing farmers' knowledge of forest
management technology based on the concept of sustainable
management.

Supporting institution The GOI Law Number 41/1999
states that "private forests are forests that are burdened by
property both individually and collectively or in groups
(custom)". The private forests have characteristics that are
different from production natural forests and plantation
forests, thus private forest management, especially regarding
yield regulation, must be carried out in a separate method.
The characteristics mentioned above require a specific yield
regulation system in accordance with the conditions of each
private forest. To support the regulatory system that has been
stated previously, a special institution is needed. This
institution is expected to be able to regulate the selling value
of timber and the logging system based on the determined
level. This institution must involve farmers or private forest
owners, local governments and forest industries in using
private forest products as well as universities or research
institutions. This management institution is expected to be
able to act as a manager and facilitator in regulating private
forest products and other activity in private forest
management. The linkages between these institutions can be
described as shown in Figure 3.
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Particularly for private forestry components, it needs
good regulation so that these activities can be carried out by
paying attention and ensuring a balance between socio-
economic and environmental protection interests. Specific
characteristics of private forests, especially in terms of
patterns of ownership require the need for a management
organization that can support and facilitate regulatory
activities that guarantee the balance of interests intended
above. Institutions for yield regulation of private forest are
needed to play a role as organizers and facilitators in
determining logging location and logging quota. So that, no
logging is carried out carelessly based solely on the owners'
wishes without regard to the negative impacts caused
especially environmental impacts. In addition, institutions at
the farm level are also expected to be able to help private
forest management activities, which include counseling and
technical guidance or the provision of production and
marketing facilities. The existence of these institutions is
expected to further guarantee the implementation of more

Government Private forest farmer Entrepreneur

Private forest

Universi g
Y Institution

Research institution

1.Determination of felling rations, cutting production quotas per location of private
forest and determination of logging location.

2.Determination of timber selling price (in farmer level, industry level, retribution
price)

3. Maintenance/forest supervision

Figure 3 Institution scheme of private forest management.
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integrated and directed private forest management activities,
and at the same time it can be expected to play a role in
supporting the development and improvement of the
potential of private forests.

The system mentioned above can be made into an
organizational system as shown in Figure 3. In order to be
implemented properly, these farmer groups should be formed
in each lembang/village as the smallest government unit. The
part of the organizational structure which is expected to play
amore important role is the part of cultivation and marketing
because these two parts are needed by farmers to manage
their private forests sustainably. The farmer group can be
optimal if the duties of each member are clearly specified, so
that the coordination and implementation of tasks will run
well. According to Hardjanto et al. (2012), the institutional
design produced for improving the performance of private
forests in order to create forest and forest product
sustainability will work well if all actors strive for it
consistently. The task plan for each part of the farmer group

e |

| Planning & regulation If

Licensing/timber
administration

Cultivation

Marketing

Figure 4 Institutional setting of farmer group in private

forest management.
Table 8 Task design for each member of the farmer group
Section Task
Planning and wood yield Registratiing the members and the area of land ownership in a management area/yield
regulation regulation
Identifying existing private forest potential
Making production development plan
Making plan for funding activities
Making activity evaluation
Licensing/ Making yield regulation plan

Timber administration

Making plan for harvesting techniques

Carrying out timber administration especially logging permit

Cultivation Determining the number and type of plants to be planted
Carrying out cultivation techniques starting from planting, thinning and logging
Marketing Establishing and managing cooperatives and prepare production facilities

Marketing the yield
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membersin Figure 4 in detail is presented in Table 8.

Conclusion

The yield regulation of private pine forests in Tana Toraja
can be done based on the number of trees using the Brandis
Method. Based on this method, private pine forests in the
study area can be grouped into a ten-year cutting cycle with
the annual cut ranging from 20 to 81 trees ha™. The activity of
yield regulation of private forest based on the number of trees
can be carried out if there is support from private forest
institutions. The yield regulation institutions are needed to
play a role as a managers and facilitators in determining
logging location and quota. In addition, institutions at the
farm level are also expected to be able to help foster private
forest management. Private forest institutions consist of
three main elements i.e. the government, farmers, and
entrepreneurs.

Recommendation

In order to increase the economic value of private pine
forests for farmers in implementing sustainable yield
regulation methods it is necessary to establish institutions at
farmer level in a broader scale. The institution must be
consists of the government, farmers, and entrepreneurs.
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