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The Study on the Administration of Private Forest Plantation
Cooperative of Thailand: A Case Study of Nongbua Lamphu Private

Forest Plantation Cooperative Limited
Woraphun Himmapan! Iwao Noda? Naoyuki Furuya®

ABSTRACT

The study on the administration of Private Forest Plantation Cooperative in Thailand is
under the joint research project between the Royal Forest Department (RFD) and Japan
International Research Center for Agricultural Science (JIRCAS). Teak was the main planting
tree species in the study area which located in the Northeast region of Thailand. The objectives of
this study was to determine the means and recommendation for strengthening the administration of
Forest Cooperatives; exclusively emphasized on the studied area at Nongbua Lamphu Private
Forest Plantation Cooperative Limited. The chairman and committee members of the Nongbua
Lamphu Private Forest Cooperative were interviewed about the administration, problems and
obstacles. Further the chairmen and committee members of the various Cooperatives which related
to forest plantation enterprise naming Maha Sarakham, Lopburi, Kanchanaburi Private Forest
Plantation Cooperatives Limited, Lampang Handicarft Product Cooperative and Donmol Wood
Product Service Cooperative Limited, Phraec Province were also interviewed for collecting the
needed information.

The results showed that Nongbua Lamphu Private Forest Plantation Cooperatives Limited
was registered in 30 March, 2000 in form of Agricultural Cooperative. The actual activities were
buying small teak timber for producing teak furniture by order. The cooperative members were
supported in document permission, silvicultural techniques, selling teak to the middleman, training
or study tour and price information. The present administration became better and the members
started to get the dividend in 2009. The finding problems and obstacles were lack of investment cost
for buying teak logs from members’ plantation, less customers’ order and the inconvenient
government regulations.

The comparative analysis among the administration of Nongbua Lamphu Private Forest
Plantation Cooperatives Limited and other forest cooperatives indicated that the advantages were
the high leadership chairman and high level of cooperation among the committee members. The
suitable site for teak growing and less competition around the project area were also optimal point
for administration. On the other hand, the disadvantages were unclear committee structure and
administration system, lack of investment cost and low income because the production was mostly
depending on the customers’ order. The recommendations for administration are; members should
cover the teak planters, furniture or wood factory owners and wood suppliers, strengthen structure
and administration system of committees, connect to other organizations in term of network, improve
skill and design the modern and high quality product, advertisement, log market setting or set up
the members’ plantations data. RFD should continue support and encourage forest cooperative
activities including improve some inconvenient regulations.

Keywords :  Administration, Private Forest Plantation Cooperative, Nongbua Lumphu Private
Forest Plantation Cooperative Limited
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INTRODUCTION

The term “Cooperative” pursuant to the
Royal Institute Dictionary B.E. 2525 (A.D 1982)
means work done in cooperation with others,
representing a form of management that people
satisfactorily join efforts to promote economic
prosperity and share profit in an equitable
manner. According to the Cooperatives Act B.E.
2511 (A.D. 1968), “Cooperative” means a group
of persons who jointly conduct affairs for socio-
economic interests on the basis of self-help and
mutual assistance, and are registered under this
Act. As for the meaning in accordance with the
interpretation of Cooperative Promotion
Department, “Cooperative” means joint actions
or the acts of working together, so to speak, any
coordinated effort of a group of persons is
regarded as a cooperative.

There are 6 types of cooperatives in
Thailand, classified by nature of occupation,
namely Agricultural Cooperative, Land
Settlement Cooperative, Fishery Cooperative,
Consumer Cooperative, Service Cooperative,
and Thrift and Credit Cooperative. A cooperative
known to people in farming occupation is
agricultural cooperative or an organization
established to solve occupational hardship for
farmer members and to help enhance their well
being, by boosting their productivity and income.
An agricultural cooperative plays an important
role in providing its members with resources
and services on agricultural production such as
the management of funding sources, the supply
of various materials; tools and equipment to
members at low prices, commercial harvest, and
the creation of value-added products through
innovative crop processing (adding value
through processing).

Forest Plantation Cooperative is a
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project initiated by Royal Forest Department
with a strong commitment to adding value to
wood originated from retail private forest
plantations, by means of setting up a market
center of logs and sawn timbers, wood
processing plants i.e. wood production factory,
sawmill and etc. for making furniture, charcoal,
handicrafts, inventions, tools and utensils, which
helps assure retail private entities especially
forest growers of market availability.

In order to achieve the goal set forth
in the foregoing paragraph, forest farmers
nationwide were encouraged to meet and discuss
about an idea to form a private forest plantation
cooperative. On 20 October 1995, the said
assembly resolved to form a private forest
plantation cooperative named “Private Forest
Plantation Cooperative Limited”, by assigning
Mr. Prajam Sukkaew, a farmer in Nakornsawan
as the team leader to apply for registration under
the Cooperatives Act, B.E. 2511 (A.D. 1968),
and the registration was done on 8 March 1996,
under cooperative registration number 0054399
(NN. 0054399), in the category of agricultural
cooperative (Royal Forest Department, 1998),
having its preliminary office situated at 61
Paholyothin Road, Chatuchak, Bangkok
(temporary use), with the aim of administering
cooperatives in every province in which forest
affairs are operated. As a rule, each cooperative
has 15 committees, and its objectives are as fol-
lows:

1. To encourage the unification of forest
planters and set up a private forest plantation
cooperative at the local level. A brainstorming
session must be held to thrash out various issues
such as productivity and fund management, etc.

2. To be an institution for developing
and promoting collaborative efforts and close
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rapport among members, helping one another,
by adhering to fundamental human morality and
good ethics.

3. To make private forest plantations
successful, promote forest farming on a
continuous and integrated basis, solve the
shortage of utility wood, and to tackle
environmental impacts.

4. To solve socio-economic problems
aimed at enhancing the well-being and living
conditions of people, by making forest farming
a sustainable career for farmers to do for living.

Although the purpose of establishing
forest plantation cooperatives in Thailand is to
get rid of forest-farming problems in the private
sector, there are many disadvantages and
obstacles to overcome i.e. lengthy time to obtain
yields, the unavailability of wood markets,
exploitation from middlemen, and excessive
bureaucracy or adherence to rules and formalities
(red tape). Moreover, not many forest growers
were members of forest plantation cooperatives
due to several constraints such as their limited
knowledge and understanding of cooperative
principles, and the socio-economic conditions
of the target group, and so on. The number of
private forest plantation cooperatives has shown
a decline against the preliminary goal to have
cooperative businesses in every province where
forest affairs were operated. The numbers of
private forest plantation cooperatives declined,
from 36 provinces in 2002 to 31 provinces in
2009 (30 forest plantation cooperatives and 1
service cooperative). It can be inferred that the
administration of forest plantation cooperatives
in Thailand does not have much success as it
should.

This study is a joint research project
between Royal Forest Department (RFD) and
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Japan International Research Center for
Agricultural Science (JIRCAS) under the
program for the development of combined
management techniques for agriculture and
forestry to support farmers who were engaged
in planting beneficial indigenous tree species,
by focusing on teak and study areas in the
Northeastern region of Thailand, where there
were a lot of farmers who were interested in
forest farming. However, an effort to encourage
farmers to plant a forest still lacks clear goals
about marketing and on how to utilize small
wood. It is therefore necessary to support and
strengthen the administration of forest plantation
cooperatives to make farmers feel confident
about their investment in forest farming. This
study is aimed to propose guidelines and recom-
mendations on the administration of a forest
plantation cooperative to attain its strengths and
fulfill its formation objectives.

MATERIALS AND METHODS

1. Nongbua Lamphu Private Forest
Plantation Cooperative Limited in the
Northeastern region, where teak was mostly used
as raw material, was chosen as the issue for this
study under RFD-JIRCAS joint research
program. The study methods involve an
examination of relevant documents and an
interview to gather information from the
cooperative’s members and related parties about
administration, operation, problems and
obstacles of Nongbua Lamphu Private Forest
Plantation Cooperative Limited.

2. The using information was gathered
by interview the respondents from another five
cooperatives of which their activities are similar
to or different from Nongbua Lamphu Private
Forest Plantation Cooperative Limited’s. These
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five cooperatives are Maha Sarakham, Lopburi,
Kanchanaburi, Lampang Handicraft Cooperative
Limited, and Donmoon Wood Product Service
Cooperative Limited, Phrae Province.

3. To analyze the gathered information
in comparison with current administration and
operations of other cooperatives to identify the
pros and cons and put forward guidelines
befitting the administration and operation of
Nongbua Lamphu Private Forest Plantation
Cooperative Limited.

RESULTS AND DISCUSSION
1. Nongbua Lamphu Private Forest Plantation
Cooperative Limited

1.1 History of Formation

Nongbua Lamphu Private Forest
Plantation Cooperative Limited is an
organization registered on 30 March 2000 as a
juristic person under the Cooperatives Act B.E.
2542 (A.D. 1999), with 75 original members.
The formation began from the unification of
farmers and people in other careers involving
with forest farming under Forest Plantation Act
B.E. 2535 (A.D.1992) by the financial support
of RFD for forest-planting activities in Nongbua
Lamphu province. Ninety percent of planted
species was teak, the total planting area was
13,000 rais, and 80 percent of members were
low-income farmers. Upon the government’s
cessation of subsidy to forest farmers for the
maintenance of their forest plantations, farmers
were in trouble. In various aspects nameing
commercial thinning was useless because they
did not have the faintest idea where and how to
sell their logs or locate buyers, got loss
especially from teak, which is restricted wood
in category “Gor (0)” under Forest Law, because
teak logging and shipments had to undergo ex-
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cessive bureaucracy, sophisticated formality and
lengthy process that caused inconvenience to
forest farmers, and many of them gave up their
forest-planting activities and turned to field crops
for short-term yield.

Before long, in that same year (2000),
forest lovers formed a management team in the
cooperative to solve problems and help one
another in a group of forest farmers in Nongbua
Lamphu province who encountered similar
problems, with the support of Nongbua Lamphu
Provincial Cooperative and Nongbua Lamphu
Provincial Forest Office, which marked
significant milestone of Nongbua Lamphu
Private Forest Plantation Cooperative Limited.

1.2 Current Situation & Operation

After the formation of the Nongbua
Lamphu Private Forest Plantation Cooperative
Limited, there have been an increasing number
of members. In 2009, the number of members
rose to 311. Presently, the board consists of 6
members representing each district of Nongbua
Lamphu province. The board meeting is held
every month, and there is an annual ordinary
meeting of members. Because the cooperative
suffered loss in the early years, no dividend was
paid. However, the cooperative’s financial
situation has recently been better; the cooperative
began to make profit and was able to pay
dividends to members in 2008.

Current operations/activities consist
of:

1) Furniture factory, using small-size
teak as raw material

2) The sale of wood products and
furniture items

3) The purchase of logs from farmers
(both members and non-members).

The purchase price will be, from to time,
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determined by the board, by considering
reference price data obtained from RFD and FIO
(Forest Industry Organization).

4) Giving help to members in various
matters such as an application for RFD’s
permission for teak felling and shipments, forest
plantation management technique, the sale of
teak to middlemen, the sending of members for
training or study tours at many different agencies,
and the dissemination of log price information
obtained from RFD.

1.3 Problems and Obstacles

Based on the interviewing with the
chairman and the committee members of the
cooperative, and from a report on the results of
the training course, under the economic tree
planting promotion project for the fiscal year
2005, titled “The Development of the Potential
of a Private Forest Plantation Cooperative”, held
during 23-26 June 2005, organized by Forest
Plantation Promotion Division, Royal Forest
Department, as well as information from the
group meetings of the members of Nongbua
Lamphu Private Forest Plantation Cooperative
Limited, the problems and obstacles of the
Cooperative can be outlined as follows:

1.4 Future Plan

From a report of Forest Plantation
Promotion Office, Royal Forest Department
(2005) as well as from the group meetings of the
members of Nongbua Lamphu Private Forest
Plantation Cooperative Limited, the future plan
was proposed as follows:

1) To expand sawmill operations and
seek working capital for the purchase of thinned
wood from forest plantations of the cooperative’s
members.

2) To extend office buildings,
increase machines, employ more skilled workers,
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and strengthen internal financing.

3) To improve internal financing by
setting up a wood bank for the members to
deposit their thinned wood.

4) To develop the cooperative’s
sawmill as a learning center for members and
general farmers in the community, by providing
instruction in seedling nursery, forest farming
technique, forest maintenance, and proper forest
management in accordance with technical prin-
ciples, including the utilization of forests and
trees on a sustainable and worthwhile basis
through effective organizational management,
strong community, and members’ participation.
2. Other Forest-Related Cooperatives

An interview was separately conducted
with the chairmen and members of five
forest-related cooperatives, which can be
individually outlined as follows:

2.1 Maha Sarakham Private Forest Plantation
Cooperative Limited.

1) It was found in 1997, it now has 680
members in Maha Sarakham and 250 associate
members outside Maha Sarakham, who had
forest plantations and want to make a living
doing forest-related activities such as charcoal
production.

2) Eucalyptus was mostly used as raw
material. Itisa fast-growing tree, flourishes well
in the Northeastern region and gives a fast return.
Moreover, the market demand for Eucalyptus is
high (Teak is also used for furniture production
but not much).

3) Present activities include forest
farming (hiring itself out), logging (from forest
plantations of both members and non-members),
lumbering and furniture making.

4) The board is divided into 5 clear lines
of responsibility i.e. promotion, legal affairs,
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liaison, factory affairs, and raw material
procurement.

5) It has no problem in its current ad-
ministration and operations. Members get paid
dividends every year.

2.2 Lopburi Private Forest Plantation
Cooperative Limited

1) It was found in 1998, it now has 206
members who possess forest plantations in
Lopburi province.

2) Teak was mostly used as raw
material because the topographical conditions
in Lopburi are more favorable to teak planting
than other plant species such as Eucalyptus,
para-rubber, and other agricultural crops.

3) Present activities consist of the
purchase of logs from members at better prices
than anywhere, logging from members’ forest
plantations, log sale, and furniture making. In
addition to these, the cooperative give assistance
and support to its members by educating them
in forest plantation management as well as by
transferring knowledge in forms of study tours
and seminars, including giving help in an
application for permission to fell and transport
teak.

4) In addition to income from the sale
of logs to the cooperative, members have also
received dividend payments since 2005.

5) Teak-based products are made and
putup for sale in the cooperative’s store in prime
location (next to the main road).

6) The board was made up of 7 members
representing each district.

7) The cooperative’s problems were the
long distance between members’ forest
plantations and the cooperative’s business
premises and forest farming not being members’
main career, which make members pay
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relatively little attention to the cooperative’s
administration and operations.

2.3 Kanchanaburi Private Forest Plantation
Cooperative Limited

1) It was found in 1998, it now has 300
members who possess forest plantations in
Kanchanaburi province, most of which are teak
plantations. The board consists of 9 members.

2) Teak was used as raw material; most
members prefer to plant teak because it grows
well in Kanchanaburi and teak products were in
popular demand; and importantly, local people
have basic skills in producing inventions that are
made of teak.

3) The operations of the cooperative in
the initial stage were not successful. Recently,
there has been an attempt to unify its members
for the improvement of the cooperative’s affairs,
which is now underway, so concrete activities
have not yet begun; however, the cooperative
has a plan to create teak products and build a
store for the display of the said products.

4) The cooperative’s actual problems
were the unavailability of market for thinned
wood, which is a reason why most members are
reluctant to conduct commercial thinning when
forest plantations are at a young age. Hence, the
cooperative was forced to purchase and improve
wood quality prior to utilization but a machine
for wood conditioning is expensive. Moreover,
most members (about 60%) decided to give up
teak farming and turn to para-rubber instead.

2.4 Lampang Handicraft Cooperative
Limited

1) It was found after the unsuccessful
operations of Lampang Private Forest Plantation
Cooperative Limited, Lampang Handicraft
Cooperative Limited had a total number of
300 members consisting of forest farmers,



o

11981901993 L TR 4 Uil 8

shopkeepers and entrepreneurs in furniture
industry or wood product business. The interview
was conducted at the cooperative’s branch
situated in Koh Ka district of Lampang Province.
Founded in August 2009 (it was 5 months old
when the interview took place), the cooperative
has 9 committee members and only 7 original
members.

2) Teak was mostly used as raw
material because of topographical suitability for
teak growth. The demand from the general
public for teak is high and there awere skilled
craftsmen in the creation of teak products.

3) The cooperative’s present activities
include the provision of assistance and support
to members on their applications for a factory
or store license. Additionally, the Cooperative
Acts as a consignment store. When a product
item supplied by a member was sold, that
member will be paid 2 percent of the sale price.
Because the operation has just begun, no
dividend has been paid yet. Nowadays, the
cooperative purchases large-size logs from FIO
for use, and never used logs from members’
forest plantations. In other words, members who
are forest farmers never got benefits in this regard
and must wait until their trees are getting large
enough to be utilized for the creation of products.

4) The cooperative’s actual problems
were a lengthy process on license approval by
RFD, a short-term license that needs renewal
every year, including the difficulty of liaising
with many state agencies such as RFD,
Provincial Office of Natural Resources and
Environment, etc. The cooperative is now
attempting to improve its administration and
operations, by studying the failure of Lampang
Private Forest Plantation Cooperative Limited
as a lesson (using the benefits of hindsight), and
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make changes, for example, the board members
shall easily meet without need to be a
representative from each district which entails
the constraints of coordination because of long
distance between their residences and the
cooperative’s business premises.

2.5 Donmoon Wood Product Service
Cooperative Limited, Phrae Province

1) It is a typical service cooperative.
There were a total of 9 service cooperatives in
Phrae province. Found in 1998, Donmoon Wood
Product Service Cooperative Limited, Phrae
Province was situated in Soongmen district,
Phrae province. It had 256 members consisting
of shopkeepers, entrepreneurs in the
manufacturing of wood products or furniture
items, and forest farmers especially in Soongmen
district. The board is made up of 10 members.

2) The cooperative’s business is engaged
in the management of space for rent, with
74 slots available, for use as a factory to
manufacture wood products or furniture items.
There were 18 tenants. The cooperative helps its
members apply for a license for the establishment
of'their factories or stores and helps them procure
materials or submit bids for logs offered for sale
by FIO, and send them to attend training
organized by various agencies to enhance their
knowledge and develop their skills. The
cooperative earns an income from the rent of
Baht 200 a slot, and Baht 100/cubic meter of
logs stacked in the cooperative’s compound
before moving it into the production line for the
manufacturing of wood products by each
entrepreneur/tenant.

3) Teak was entirely used as raw
material. Teak grows well in Phrae. The market
demand for teak is high both domestically and
internationally. The cooperative has highly
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skilled workers in the creation of wood products
and furniture items made of teak such as window
and door panes. To achieve top quality, large
and old teak logs are needed most of which are
purchased from FIO through the bidding process.
The cooperative never used teak from farmers’
small-scale forest plantations.

4) Members get paid dividends every
year and there is no problem in the administration
and operations of the cooperative, except that
the cooperative wants to expand space and to
obtain approval for the establishment of a
factory with horse power increase.

3. Comparative Analysis of the Pros and Cons
of Nongbua Lamphu Private Forest Plantation
Cooperative Limited against others

After the study of the administration and
operations of Nongbua Lamphu Private Forest
Plantation Cooperative Limited in comparison
with other cooperatives’, the pros and cons (ad-
vantages and disadvantages) can be outlined as
follows:

3.1 Advantages

1) Topographical conditions in the
Northeast are favorable to teak planting.
However, the land in Nongbua Lamphu is less
suitable for teak growth than the sites in
Kanchanaburi, Lampang and Phrae.

2) The Chairman of Nongbua Lamphu
Private Forest Plantation Cooperative Limited
is knowledgeable, competent and experienced
in forest plantation management, with high-
quality leadership. The unification of members
originates from their desire to jointly work and
solve problems regarding teak planting and
utilization, without aiming only at dividend
payments. So, most members participated in the
administration and operations of the cooperative.

3) The administration and operations of
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the cooperative were focused on sufficiency and
risk prevention, for instance, goods will be
produced only and when an order is received,
and no loan/credit is extended to members

4) The board members enthusiastically
manage the business activities of the
cooperatives, and they are fully conversant with
forest plantation management and can give
advice to members.

5) They have no competitors in log
buying/selling because there is no forest
plantation belonging to FIO nearby. Moreover,
there were not many factories using teak as raw
material. Members therefore prefer to sell most
of their teak logs to the cooperative and the
cooperatives get raw material supply in a
consistent and sustainable manner.

3.2 Disadvantages

1) Raw material is mostly teak but teak’s
felling cycle is long. Teak felling and shipment
must undergo excessive bureaucratic process,
thus discouraging members to conduct
commercial thinning, compounded by
unavailable market for their thinned wood while
other cooperatives use Eucalyptus, with its short
felling cycle, high market demand, less
sophisticated process and non-requirement to
obtain permission for Eucalyptus felling and
shipment.

2) The organizational and administrative
structure of the board is still unclear.

3) The factory is very far from wood
markets in Bangkok, thus limiting sales to
Nongbua Lamphu province or within the
Northeastern region, unlike other cooperatives
in big cities near Bangkok.

4) It has no working capital for the
purchase of logs from members, and inadequate
funds for the manufacturing of wood products
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so products will be made when there are orders
in hand whereas some other cooperatives (e.g.
Maha Sarakham Private Forest Plantation
Cooperative Limited) buy logs from members’
forest plantations with a higher price than the
market rate, which creates win-win results i.e.
members earns handsome income and the
cooperatives get raw material supply in a
consistent and sustainable manner. No resale
oflogs to other factories or consumers, which is
a simple, convenient and risk-free method.

5) Products are made and sold in
accordance with an individual purchase order
whereas some other cooperatives actively make
product samples and display them at their stores.

3.3 Observations on the administration and
operations of the cooperatives under this study

From the study of organizational structures
and operational activities of all the six
cooperatives, here were some interesting
observations.

1) Most of the chairmen and board
members of the cooperatives under this study
possess high quality leadership. They are
knowledgeable, competent and highly
experienced in tree planting and forest plantation
management; moreover, they have a close
relationship with state agencies, thus making
them understand the government’s working
systems which in turn lead to convenient
coordination and smooth operations. However,
the organizational structure of the board is still
unclear and does not cover every line of business.
So, the change of chairman and board members
(if any) might affect the cooperative’s operations.

2) Raw materials of today’s use are
large-size teak logs bought from FIO. If there is
the change of policy prescribing the use of teak
from forest plantations of forest growers or
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members, it is essential - first and foremost - to
improve production systems, use suitable
machines and facilities, and adopt right technol-
ogy for wood conditioning.

3) Goods or products, which are mostly
made in accordance with customer requirements,
are bulky and follow old designs. There is no
creation of a new design which is modern and
functional in response to today’s lifestyle. In
addition to this, most of the cooperatives lack
craftsmanship development for the upgrade of
the quality of products to international standards
eligible for export.

4) The main purpose of being a
cooperative’s members could to sell logs from
their forest plantations and to get help in an
application for a license for various activities.

5) Most board members have their own
businesses or factories; hence, it is difficult to
keep a clear separation between cooperative and
personal affairs.

6) After RFD’s mission on the promotion
for the formation of private forest plantation
cooperatives is completed, the cooperatives’
affairs will be transferred to be under the
supervision of each provincial cooperatives
attached to Cooperative Promotion Department,
which results in the discontinuity of promotion
activities, coordination, monitoring and
evaluation of cooperatives’ performance by
RFD.

4. Recommendations on the guidelines for the
administration of Nongbua Lamphu Private
Forest Plantation Cooperative Limited

From the problems & obstacles of the
administration and operations of Nongbua
Lamphu Private Forest Plantation Cooperative
Limited and its disadvantages in comparison
with other forest-related cooperatives, here are
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the proposed guidelines for the administration
of Nongbua Lamphu Private Forest Plantation
Cooperative Limited.

The cooperatives should have members
from diverse segments, such as forest growers,
wood product manufacturers, and wood product
suppliers, etc. in order to cover activities of
every kind, get strong cooperation and mutual
assistance, share and exchange ideas from
different perspectives.

Reinforce the board’s strengths by
electing service-minded people. Duties and
responsibilities of individual board members
should be clearly separated and cover activities
in every line of business. It is also advisable to
build a network with other forest plantation
cooperatives or forest-related ones, as well as
with other agencies concerned.

Develop workmanship/craftsmanship and
design a product of modernity befitting today’s
lifestyle, for example, a nuclear family often
lives in a small house; therefore, furniture should
be compact, easily transported (knock-down
item) and inexpensive, while souvenir products
should be something trendy or highlight culture
or outstanding features of the province.

In addition to the manufacturing and sale
of products by the cooperative, it is advisable to
showcase and sell products, which are created
by a member, at the cooperative’s store, and to
publicize the said products through diverse
channels of media such as on the internet, leaflet/
brochure/printed matter, or the exhibition of
those products at trade fairs.

Setup a wood market for members to sell
logs from their forest plantations at a reasonable
price which will allow entrepreneurs or
consumers to shop around and buy logs of size
and quality they want. The production of trees,
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from members’ forest plantations, to yield a
large-size and good-quality log requires time and
investments. First and foremost, the cooperative
needs adequate funds for the purchase of logs
from members.

Due to inadequate funds for purchasing
of logs from members, the cooperative should
establish a database comprising information of
individual members’ forest plantations such as
location, number of planting area, number and
species of planted trees, planting year, and
growth rate as reference which will enable
interested consumers or entrepreneurs, who use
logs as raw material, to make contact with
members for direct purchase.

The cooperatives should be a mentor to
members, by providing them with knowledge
and assistance in planting techniques and forest
plantation management to increase productivity
and quality of their logs, engaging in negotiations
to protect them from middleman exploitation;
and importantly, by encouraging mutual
assistance and sharing among members.

5. Expectations of Assistance from RFD

5.1 Strengthen cooperative operations by
the provision of training programs on
workmanship/craftsmanship development,
creative product design, and effective
administrative management.

5.2 Raise funds to support ongoing
management and maintenance of farmers’ forest
plantations, build motivation for farmers who
want to conduct commercial thinning for a
better future of their forest plantations and for
raw material continuous supply to cooperatives’
factories.

5.3 Improve systems with regard to license
application and approval procedures to facilitate
the operations of teak growers and entrepreneurs.
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5.4 Coordinate with other agencies in both
public and private sectors to find teak markets
for cooperatives.

5.5 The objectives of the formation of
forest-related cooperatives are the unification to
build a group’s strengths, enhance the quality of
life, and promote the well-being of forest
growers and forest-related entrepreneurs, as well
as to increase the area of forest plantations for
the country. So, regardless of whether
cooperatives are under the supervision of RFD
or Cooperative Promotion Department, RFD
should remain in charge of monitoring,
coordinating and supporting cooperative
activities on a continuous basis to reinforce the
potential of forest-related cooperatives.

CONCLUSIONS AND
RECOMMENDATIONS

1. Nongbua Lamphu Private Forest
Plantation Cooperative Limited was registered
as a juristic person under the Cooperatives Act
B.E. 2542 (A.D. 1999) on 30 March 2000, in the
category of agricultural cooperative.

2. Present activities consist of the
purchase of teak from forest plantations of both
members and non-members, the manufacturing
and sale of furniture items - using small teak as
raw material - in accordance with customers’
purchase orders, the provision of assistance to
members in various matters such as an
application for a license from RFD to fell and
transport teak, instruction on forest plantation
management technique, advice on teak-selling
negotiations with middlemen, the sending of
members for training or study tours at various
agencies, and the support on the dissemination
oflog price information received from RFD. The
overall performance is getting better, and
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members started to receive the dividend
payments in 2008.

3. Present problems and obstacles are
the lack of working capital for the purchase of
logs from members’ forest plantations, not many
orders in hand, and excessive official rules (red
tape) on the felling and shipment of teak and on
the manufacturing of teak products, which fall
in the category of restricted wood.

4. After the analysis in comparison with
the administration and operations of other
forest-related cooperatives, Nongbua Lamphu
Private Forest Plantation Cooperative Limited
has advantages over others in terms of
high-quality leadership, competence and
expertise of its chairman of the board, strong
collaboration from most members, topographical
suitability for teak growing, a few competitors
in teak purchase, a few wood product
manufacturers, while its disadvantages are found
in many areas such as the non-clarity of the
board’s structure and management procedures,
lack of funds for the purchase of logs from
members, limited production to customers’
design; in other words — lack of creativity, which
result in its little income.

5. Recommendations on the guidelines
for the administration of Nong Bua Lamphu
Private Forest Plantation Cooperative Limited
are as follows:

5.1 The cooperative should have a
diversity of members, consisting of growers,
manufactures, users, and so on.

5.2 Reinforce the board’s strengths
and build a network with other forest plantation
cooperatives and forest-related ones including
other agencies concerned.

53 Develop workmanship/
craftsmanship including the design of products
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that are stylish and functional and suitable for
today’s lifestyle.

5.4 Setup awood market or establish
a database containing the information of
members’ forest plantations as reference for
interested consumers or entrepreneurs.

5.5 The cooperative should be a
mentor to its members, by educating and
assisting them in planting technique and forest
plantation management to improve productivity
and quality of their logs, giving advice on
negotiations to protect them from middleman
exploitation; and importantly, by encouraging
mutual assistance and sharing among members.

6. RFD should continue supporting,
assisting and promoting various activities of
forest-related cooperatives, and should cut red
tap by amending official rules and procedures
that are practically difficult, unnecessary, or
unfavorable to the felling, shipment,
manufacturing and sale of teak logs or teak
products.
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Mortality and Recruitment of Tree Species in the Long-term Dynamic
Plots of Sakaerat Deciduous Dipterocarp Forest, Northeast Thailand

Pongsak Sahunalu!

ABSTRACT

Nine dominant tree species commonly found in the 4 stands of SDDF have remarkable high
mean mortality rate about 5 %.y'and over, the rest are less than 5 %.y"'. Uncommon or rare trees found
in the 4 stands have large variations in mortality rate being in the range of 0.3-9 %.y! as they might
emerge into the stands sporadically and intermittently during the 16-year period. Twelve species
having notable high mean recruitment rate about 5 %.y' and over are those being less abundant and
scattering grown initially and quite commonly found in all 4 stands together with some uncommon
and delaying recruited tree species that are not found to attain the size limit of DBH > 4.5 c¢m earlier
in these stands. The 4 groups of selected 10 tree species having high I'VI ranking orderly in each
stand demonstrate their population dynamic equilibrium differently. Most tree species belonging
to the legume tree group are likely to approach the equilibrium state by demonstrating their nearly
balance of both rates in almost all stands and they are expected to dominate the future stands of SDDF.
Key words: Common tree species, Deciduous dipterocarp forest, Mortality rate, Rare species,

Recruitment rate, Sakaerat

INTRODUCTION

It is well-known that all species component of any forest type continue to change naturally
during their life spans by regenerating, growing, developing and finally deceasing or disappearing
from the stand, if their ability to withstand all life constraints is less effective, apart from their
genetic control and severe external stand disturbance. Replacement of new individuals following
tree developmental stage always occurs to maintain their population in the same habitat. Collectively,
mortality and recruitment of tree population at species level represent two significant stages in
life history of tree species growing in any forest community. Natural, undisturbed forests are
self-maintaining: in accordance with local process of mortality, growth and regeneration, lost trees
are continually replaced with new recruits; the vegetation thus continues, in a dynamic equilibrium
or steady state, to be the forest. This is not to imply that forests are static or unchanging, for
indeed, their changes are a major focus in the study of vegetation dynamics (Swain ef al., 1987).
Population ecologists or demographers as well as evolutionary biologists and foresters usually
investigate mortality and recruitment rates of the particular species for constructing life-table
(Caswell, 1978, 1982a, b; Harcombe, 1987). Tree species in Sakaerat deciduous dipterocarp
forest (SDDF) are subjected to the same phenomena and need to be investigated thoroughly for
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the purpose of understanding the individual
species behavior. These detail basic data are
essential for providing guidelines for further
stand management, conservation as well as
for stand rehabilitation. However, there are
absolutely few records on mortality (death)
and recruitment (in-growth) of individual tree
species grown in natural forest in Thailand.
Results of stand-level mortality and
recruitment investigations were reported in
the previous papers (Sahunalu, 2009 d). Tree
mortality plays a major role in promoting the
distinctive structure of old-growth forest and
thus providing unique habitat for certain species
of animals and plants (Lorimer et al., 2001).
Mortality rates in old-growth stands affect
stand structure, maximum size and age of trees,
formation rates of snags, logs and canopy gaps
and development of multilayered vegetation
(Tyrrell and Crow, 1994a; 1994 b; Tyrrell
et al., 1998). Differences in mortality rates
among species are also considered to be key
life-history attributes that influence long-term
changes in forest composition, structure and
sustainability (Harcombe, 1987). On the other
hand, recruitment is the entry of new individuals
into a population or community. Such entry
has been considered to occur at stages ranging
from entry into the seed bank to attaining a set
diameter at breast height to entering the forest
canopy (Ribbens ef al., 1994). Any restriction
on the entry into a new stage in the natural
history of a species has the potential to alter
community dynamics, but should be identified
as recruitment for that specific stage (e.g.,
canopy recruitment, Canham, 1990; Fulton,
1991). Tree species can respond to different
habitat condition depending on their innate
characteristics known as regenerative capacity
as they usually express their phenotypes
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differently along the environmental gradients.
Under the same site condition, such as in a
particular small forest area as in Sakaerat
Biosphere Reserves, northeast Thailand where
environmental condition is considered to be
quite homogeneous, representing the ideal
DDF condition of the region, thus it is suited
for studying on the characteristics of each tree
species particularly on its mortality to reflect
the longevity of its life span and change in its
population structure and ability to regenerate
through the recruitment assessment for each
species to replace itself in a given stand. The
results of investigation will reflect the specific
changes of the future stand structural feature
and species composition in the long run and
serve as the baseline for management and
regulating the stand to maintain its everlasting
DDF form for providing the full functional
roles of this forest type as it used to be, that
is the essence of the in-situ forest management
and conservation of tree species traits.

MATERIALS AND METHODS

Census data on death and recruitment
of each tree species in the 4 stands of SDDF
as have been used in the previous study
(Sahunalu, 2009) were further analyzed at the
population level of each tree species component
in each stand. This was done separately among
those tree species usually found growing in
all 4 stands treated as common tree species
and those found growing sporadically in
each stand and intermittently emerge into
the stands during the 16-year period as the
uncommon tree species Or rare species.

It should be kept in mind that this
identification was just for the purpose of
focusing on each species and for facilitating
in calculation of both rates for each species,
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especially to indicate that which species has
complete range of occurrence in all stand and in
turntorepresentall habitatcondition whilstthose
rare species or uncommon species represent the
uneven or heterogeneous habitat and species
distribution which have large variations from
the beginning of the mortality and recruitment
rate calculation steps. Thus mean values for the
common tree species are from the average data
of the complete 4 stands, while those for the
uncommon tree species are dependent on the
number of stands that comprise that species,
even once appearing during the whole period
of 16 years are also taken into the calculation
of both rates. Formulas applied for estimating
both rates are the same as for the stand level
as were already described in the previous paper
(Sahunalu, 2009).

Dynamic equilibrium using the
balance between mortality and recruitment
rates of the selected major 10 tree species in
each stand was also investigated. This was
done by selecting the top ranking IVI species
and the next followers, representing the
most important species composition in the
respective stands, thus in the whole SDDF.

RESULTS AND DISCUSSION

Tree species mortality and recruitment rates

Mortality rates of each tree species
in SDDF type are separately calculated and
demonstrated for the commonly found species
in all 4 stands in Tables 1 and uncommon tree
species which are found in some stands among
the 4 stands in Table 2. The recruitment rates
are also treated the same way as shown in Table
3 and Table 4 respectively. It is apparent that
each tree species has its own mortality and
recruitment rates in different stands. Dominant
tree species that has abundant individuals
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such as A. odoratissima, D. ehretioides, G.
sootepensis, Q. kerrii, S. obtusa, S. roxburghii,
Sindora  siamensis, V. peduncularis and
Xxylocarpa var. kerii are all tree species that
have mean mortality rates about 5 %.y"' and
over in the different 4 stands (Table 1). On the
other hand, the relatively rare or uncommon
tree species are those always found in some
stands and occasionally appear in some years
and then die or disappear subsequently. There
are large variations in mortality rates of these
uncommon or rare tree species (Table 2). The
exceptional tree species having remarkably
high mean recruitment rates are not those being
the initially grown dominant trees in those
stands but are different ones that always appear
in each stand as the minor elements such as C.
subulatum, Bauhinia sp., L. coromandelica,
P emblica and C. formosum apart from other
eight common tree species obviously found
in all 4 stands but not initially being abundant
(Table 3) and probably delaying in DBH
expansion to reach the size limit of DBH > 4.5
cm earlier during the periods of 16 years. Those
are uncommon or rare tree species that have
the relatively high mean recruitment rates are
C. parvifolium, Flacourtia sp., X. cambodiana
and W. tinctoria (Table 4). Some tree species
that are not frequently found in this forest type
such as C. brachiata, M. scutellatum and P,
tomentosa also exhibit the relatively high mean
recruitment rates (Table 4). There are very few
reports on the mortality and recruitment rates
of individual tree species in any forest type
in Thailand. Only in a seasonal rain forest or
dry evergreen forest (SERF) that found the
difference in these two rates of the component
tree species in two stands dominating by
different tree species (Bunyavejchewin, 1999).
More than half of the component tree species
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in both stands exhibited the greater mortality
rate than the recruitment rate of the same tree
species (Bunyavejchewin, 1999). However,
the same tree species dominating in one stand
and being less common in other stand is not
necessary to have similar rates of mortality
and recruitment. The tree species belonging
to Dipterocarpaceae family such as Hopea
ferrea and Shorea heryana in the mentioned
2 stands were reported to have 0.75 %.y!
and 0.54 %.y' of mortality rate respectively
while the recruitment rates were 0.38 %.y!
and 2.10 %.y"' respectively for the two leading
1999). The
highest mortality occurred among understorey

tree species (Bunyavejchewin,

species, e.g., Croton oblongifolius and Ardesia
sp. that had mortality rate of 5.5 and 5.9 %.y
I, respectively, in the Shorea plot and Randia
winittii had a mortality rate of 4.8 %.y"! in the
Hopea plot. Although in the present studied
SDDF was not separated among the overstorey
and understorey species as in SERF but the
occurrence of each species was discriminated
into each canopy layer in the stratification
of the 4 stands earlier and the status of each
individual species in each stand was already
indicated clearly (Sahunalu, 2009 a). From the
earlier stratification in the 4 stands of SDDF,
remarkable high mortality exhibiting the rates
of over 5 %.y! (Table 1) are 8 species found
in layers 2 and 3 especially in stand 4 whilst 5
species are eitherin layers 1,2 or 3 and appearing
in stand 3 and sporadically found in stands 1, 2
and 4 respectively, 3 species are in layer 2 in
stand 3 only and 3 species are in all 3 layers
in stand 2. All these 9 species are overlapped
in their occurrences in defined canopy layers in
each stand, but none of these species are in the
single first canopy layer or being the emergent
tree species in all 4 stands, suggesting that the
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veteran and emergent tree species existing in
each stand are highly persistent and having
unpredictable period of senescence. Mortality
of trees in SDDF which is relatively scattered
grown in the opened canopy forest is somehow
different from those grown in closed canopy as
in SERF where several understorey tree species
are shade tolerant and may be vulnerable to
open crown space while some of the overstorey
tree died earlier, providing large light receiving
canopy gaps which will be unfavorable for
most shade tolerant species. The SERF stands
were considered as degenerating forest stands
as the dominant tree species tended to shift to
be other different tree species by unbalancing
between mortality and recruitment tree species
rather than being the original dominant tree
species that appeared initially.

Considering the hypothesis on size-
dependent mortality as earlier postulated
in some temperate and tropical forest types
(Nakashizuka et al., 1992; Runkle, 1998; 2000;
Marod et al., 1999 and Miura et al., 2001), it is
found that mortality of each species occurred
in SDDF during the period of 16-years is not
consistent with this hypothesis but it is quite a
size-independent mortality as similar to those
found in a dry forest type in La Selva, Costa
Rica (Lieberman and Lieberman, 1987) and
in other various tropical forest types formerly
summarized by Swaine et al. (1987). In a
mixed deciduous forest which is one of the
dry forest types in western Thailand, mortality
of trees with DBH over 30-50 cm, the middle
sized class trees were lowest while those with
DBH in the range of 5-10 cm had the highest
mortality (Marod ef al., 1999). However, these
9 tree species displaying high mortality are all
those having high IVI values at the beginning
of the investigation in 1984 (Sahunalu, 2009a)



qn3ansnisaanisUnly 19 4 aun 8 Mortality and Recruitment of Tree Species...
17 Pongsak Sahunalu

Table 1 Mortality rate (%. y') of common tree species (DBH > 4.5 cm) in the 4 stands
over the 16-year period. SD is standard deviation. D is disappeared tree species
from the stand in the final year of investigation. — is the absent tree species in
those stands.

Species Stand Mean + SD
1 2 3 4

Albizia odoratissima (L.f.) Benth. 1.205 9.467 3.005 3.198 4.559+4.345
Aporosa villosa (Wall.ex Lindl.) Baill. 7.082  0.000 0302 4.770  3.039+£3.467
Bauhinia sp. 4.072  6.729 1478 0.000 3.0714+2.964
Canarium subulatum Guillaumin 0.000 1.614 1.578 0.000  0.798+0.922
Careya sphaerica Roxb. 1.313  0.000 4.077 0.000  1.348+1.922
Cratoxylum formosum (Jack) Dyer 0.336  0.000 1.108 4.077  1.380£1.857
Dalbergia cultrata Graham ex Benth. 1.873  1.824 0.000 6.462  2.540+2.756
Dalbergia oliveri Gamble 0.000 0.000 0.000 4.984 1.246+2.492
Dillenia obovata (Blume) Hoogland 6.462 0.000 5.390 0.000 2.963+3.449
Diospyros ehretioides Wall.ex G. Don 3458 0.000 10.540 6.462 5.115+4.478
Dipterocarpus intricatus Dyer 1.433 0.000 0.318 1.180  0.733£0.683
Gardenia sootepensis Hutch. 4.077 10.028 9.467 3.741  6.828+3.381
Irvingia malayana Oliv.ex A.W.Benn. 1.692 3.121 0.000 0.000 1.203%1.507
Lannea coromandelica (Houtt.) Merr. 4984 0.000 1.197 0.000 1.545+2.361
Mitragyna rotundifolia (Roxb.) Kuntze 12.232 5390 2385 2.232  5.560+4.680
Morinda coreia Ham. 4.077 2.856 2.049 3.095 3.019+0.835
Phyllanthus emblica L. D 0.000 0.785 8.155  1.286+1.545
Pterocarpus macrocarpus Kurz 4.697 2385 1.505 2.869 2.864+1.346
Quercus kerrii Craib 10.104 2385 3.005 4.848  5.086+3.505
Shorea obtusa Wall.ex Blume 3430 5466 8389 4.077 5.341£2.203
Shorea roxburghii G. Don 1.313  4.077 10.204 3.317 4.728+3.832
Shorea siamensis Miq. 0.693 4.833 D 1.365  1.723£2.147
Sindora siamensis Teijsm. & Miq. 4548 9.467 2.821 1492  4.570+3.504
Syzygium cumini (L.) Skeels 0.000 4.077 2.385 6.462 3.231£2.727
Terminalia chebula Retz. var. chebula 0.000 0.000 2.615 0.000 0.654+1.308
Vitex peduncularisWall. ex Schauer 1.796  3.005 4.077 12.232 5.278+4.729

Xylia xylocarpa var. kerrii (Craib & Hutch) I.C. 7.023 0999 5.770 6.175  4.992+2.713
Nielsen
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Table 2 Mortality rate (%.y') of uncommon tree species (DBH> 4.5 ¢cm) in the 4 stands.-

is the absent tree species

in

the

respective

stands.

D

is

disappeared

tree species from the stand. Species without change and newly found dying in

the current year are omitted.

Species Stand Mean + SD
2 3 4

Antiaris toxicaria Lesch. 0.380 - - 4.077  2.229+2.614
Antidesma laurifolium Airy Shaw 4.077 - 1.692 2385  2.718+1.227
Artocarpus lacucha Roxb. - 4.077 - 4.077+0.000
Bauhinia saccocalyx Pierre 4.077 - 0.000  2.039+2.883
Bombax insigne Wall. 6.462  0.000 - 0.000  2.154+3.731
Buchanania lanzan Spreng. 0.000 2.385 8.109 - 3.498+4.167
Dalbergia nigrescens Kurz 1.963  0.000 1.692 - 1.218+1.064
Diospyros oblonga Wall.ex G.Don - 1.692 - 1.692+0.000
Dipterocarpus intricatus Dyer 1.433 - 0.318 1.180  0.977+0.585
Erythrophleum succirubrum Gagnep. 5.390 1.243 - 3.317+2.932
Grewia sp. 0.000  0.000 27.726 - 9.242+16.008
Ixora ebarbatam Craib D 1.716 - 0.572+0.991
Lithocarpus polystachyus (A.DC.) Rehder 0.000 1.943 - 3.198  1.714+1.611
Mangifera caloneura Kurz 12.232  4.077 3.005 - 6.438+5.046
Nauclea officinalis (Pierre ex Pit.) Merr.ex Chun 7.702  0.000 - 4.077  3.926+3.853
Rothmannia wittii (Craib) Bremek. 0.000 0.620 - - 0.031+0.438
Semecarpus reticulata Lecomte - 6.426 - 3.231+4.569
Vitex pinnata L. 13.000 0.000 0.000 4.621£8.004
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Table 3 Recruitment rate (%.y") of common tree species (DBH > 4.5 c¢m) in the 4 stands
over the period of 16 years. SD is standard deviation.

Species Stand Mean + SD
1 2 3 4

Albizia odoratissima (L.f.) Benth. 15.310 7.535 7.023 6.045 8.99+4.255
Aporosa villosa (Wall.ex Lindl.) Bail. 2.385 6.462 17.622 0.620 6.772+7.636
Bauhinia sp. 5.390 52.781 6.676 51.083  28.983+26.514
Canarium subulatum Guillaumin 69.315  23.012 16.666 8.155  29.287+27.371
Careya sphaerica Roxb. 0.000 4.077 2.385 0.000 1.616+£1.989
Cratoxylum formosum (Jack) Dyer 17.002  43.078 17.329 4.077  21.372+16.347
Dalbergia cultrata Graham ex Benth. 1.419 7.775 0.000 1.979 2.793+3.424
Dalbergia oliveri Gamble 4.077 13.353 2.385 4.483 6.075+4.937
Dillenia obovata (Blume) Hoogland 1.045 0.000 3.005 0.000 1.013+1.417
Diospyros ehretioides Wall.ex G.Don 1.692 4.077 5.770 6.462 4.500£2.123
Dipterocarpus intricatus Dyer 1.151 0.907 0.589 0.983 0.908+0.236
Gardenia sootepensis Hutch. 4.077 7.292 14.617 3.902 7.47245.012
Irvingia malayana Oliv.ex A.W.Benn. 7.369 6.126 4.077 4.077 5.412+1.623
Lannea coromandelica (Houtt.) Merr. 8.361 8.155 36.227 12.207  16.238+13.456
Mitragyna rotundifolia (Roxb.) Kuntze 2.385 4.638 4.077 3.594 3.674+0.959
Morinda coreia Ham. 6.933 1.914 4.414 3.058 4.080+2.159
Phyllanthus emblica L. 0.000 69.315 15.930 1.692  21.734432.515
Pterocarpus macrocarpus Kurz 3.250 2.163 2.364 2.211 2.497+0.509
Quercus kerrii Craib 1.098 4.077 2.765 2.487 2.607+1.222
Shorea obtusa Wall.ex Blume 1.760 2.702 2.985 0.000 1.862+1.347
Shorea roxburghii G.Don 1.133 1.692 8.241 0.579 2.911+3.582
Shorea siamensis Miq. 6.010 4.803 0.000 1.395 3.052+2.821
Sindora siamensis Teijsm.& Miq. 3.847 3.458 3.332 0.943 2.895+1.320
Syzygium cumini (L.) Skeels 0.000 8.155 0.907 1.692 2.689+3.709
Terminalia chebula Retz. var. chebula 5.390 0.000 12.603 0.000 4.498+5.971
Vitex peduncularis Wall.ex Schauer 1.124 3.005 7.369 0.000 2.875+3.243

Xylia xylocarpa var. kerrii (Craib & Hutch) ~ 8.019 6.933 9.754 4.638 7.336+2.141
I.C.Nielsen
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Table 4 Recruitment rate (%.y") of uncommon tree species (DBH > 4.5 cm) in the 4 stands

over the period of 16 years. SD is standard deviation.

Species Stand Mean + SD
1 2 3 4

Antiaris toxicaria Lesch. 2.385 - - 4.077 3.231+1.196
Antidesma laurifolium Airy Shaw 0.000 - 8.155 1.692 3.282+4.304
Artocarpus lacucha Roxb. - - 10.540 - 10.540+0.000
Bauhinia malabarica Roxb. 109.860 - - - 109.860+0.000
Bombax anceps Pierre var. anceps - - 5.332 - 5.332+0.000
Bombax insigne Wall. 2.385 13.863 - 69.315 28.521+35.792
Buchanania lanzan Spreng. 11.552 6.462 21.977 - 13.330+7.909
Canthium parvifolium Roxb. - 69.305 - - 69.305+0.000
Carallia brachiata (Lour.) Merr. - 69.315 - - 69.315+0.000
Canthium parvifolium Roxb. - 69.305 - - 69.305+0.000
Carallia brachiata (Lour.) Merr. - 69.315 - - 69.315+0.000
Croton roxburghii N.P. Balakr. - 27.465 12.380 - 19.923+10.667
Dalbergia nigrescens Kurz 36.620 69.315 4.984 - 36.973+32.167
Diospyros oblonga Wall.ex G.Don - - 3.292 - 3.29240.000
Dipterocarpus intricatus Dyer 1.151 - 0.589 0.983 0.908+0.236
Erythrophleum succirubrum Gagnep - 5.390 13.832 - 9.611+5.969
Flacourtia sp. 0.000 - 194.591 - 97.300+137.597
Gomphia serrata (Gaertn.) Kanis - 0.000 109.861 - 54.931+77.683
Grewia sp. 32.432 0.000 5.754 - 12.729+17.304
Ixora erbarbata Craib 7.369 0.000 12.380 - 6.5834+6.227
Kydia calycina Roxb. 0.000 4.077 - - 3.0394+2.883
Lithocarpus polystachys (A.DC.) Rehder 0.000 13.924 - 6.095 6.673+6.980
Mangifera caloneura Kurz 2.385 2.856 5.390 - 3.5444+1.616
Memecylon scutellatum Naudin - - 69.315 - 69.315+0.000
Morinda elliptica Ridl. 40.547  69.315 0.000 - 36.621+34.824
Nauclea officcinalis (Pierre ex Pit.) Merr. & Chum 7.702 0.000 - 0.000 2.567+4.447
Nauclea orientalis (L.) L. - 4.621 - 0.000 2.311+£3.368
Pavetta tomentosa Roxb.ex Sm.var. canescens - 69.315 41.415 - 55.365+19.728
Rotthmannia wittii (Craib) Bremek. 11.552 13.545 - - 12.549+1.409
Semecarpus reticulata Lecomte - - 4.077 - 4.077+0.000
Siphonodon celastraneus Griff. - 40.547 12.232 - 26.390+20.022
Unidentified (Liana) 2.385 - - - 2.38540.000
Mangifera caloneura Kurz 2.385 2.856 5.390 - 3.544+1.616
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Table 4 Cont.

Species Stand Mean + SD

1 2 3 4

Memecylon scutellatum - - 69.315 - 69.315+0.000
Naudin
Morinda elliptica Ridl. 40.547 69.315 0.000 - 36.621+34.824
Nauclea officcinalis (Pierre ex Pit.) Merr. & Chum 7.702 0.000 - 0.000 2.567+4.447
Nauclea orientalis (L.) L. - 4.621 - 0.000 2.311+£3.368
Pavetta tomentosa Roxb.ex Sm.var. canescens - 69.315 41.415 - 55.365+19.728
Rotthmannia wittii (Craib) Bremek. 11.552 13.545 - - 12.549+1.409
Semecarpus reticulata Lecomte - - 4.077 - 4.077+0.000
Siphonodon celastraneus Griff. - 40.547 12.232 - 26.390+20.022
Unidentified (Liana) 2.385 - - - 2.385+0.000
Vaccinium sprengellii (G.Don) Sleumer - 4.077 - - 4.077+0.000
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being approximately in the range of 2.16-76.39
% of mean IVI of each species as averaged
from the 4 stands.

Examining the canopy layering
occurrence of 12 tree species (Sahunalu, 2009a)
having notable mean recruitment rates about
5 %.y'and over growing commonly in the 4
stands of SDDF over the period of 16 years
found that 4 species distributed in layer 2 in 3
stands and 3 species in a single stand (stand 3
only), 4 species in layer 3 in 2 stands, 6 species
in both layers 2 and 3 in which all are also in
a single stand (stand 4), with an exception of
those 4 tree species that unfound to attain the
DBH of 4.5 cm and over initially, although
these recruited species grew overlapping in
defined canopy layer in each stand . As these
new entry individual tree species occurred over
the 16-year period, species composition as
well as the IVI of each species in each stand
are thought to be altered more or less and this
aspect will be presented subsequently in this
series report.
Dynamic equilibrium in mortality and
recruitment of tree species

In order to investigate the dynamic
stability or equilibrium in tree population of
the 4 stands, 10 major tree species in each
stand were subjectively selected based on
their IVI ranking orders from the highest and
the next followers and the analyzed results are
depicted in Figure.1. Stand 1 dominating by
S. roxburghii and Q. kerrii shows that only X.
xylocarpa var. kerrii has the greater recruitment
rate than its mortality rate. Other 9 tree species
all have the mortality rates higher than their
recruitment rates. The most remarkable high
rate of recruitment as similarly to the mortality
rate are those belonging to legume tree group
such as Sindora siamensis and P. macrocarpus
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and they show the tendency to approach to the
equilibrium state by being almost equivalent
among the two rates (Figure 1). Stand 2
dominating by S. obtusa and S. siamensis
shows that only S. siamensis has the equivalent
mortality and recruitmentrates but X. xylocarpus
var. kerrii and Q. kerrii show their greater
rates of recruitment than their mortality rates.
However, A. odoratissima that is also a legume
tree species has the tendency of recruitment rate
to be higher than other 6 dominant tree species
but its mortality rate is quite high (Fig.1). Stand
3 dominating by S. obtusa and P. macrocarpus
exhibits the 7 major tree species as having
the tendency of remarkable higher rate of
recruitment than the mortality rate by which
4 species are legume tree species namely X.
xylocarpa var. kerrii, P. macrocarpus, Sindora
siamensis and A. odoratissima but S. obtusa
and S. roxburghii show the opposite trend. It is
therefore considered that in the future S. obtusa
might be suppressed by P. macrocarpus and X.
xylocarpa var. kerrii. Stand 4 dominating by S.
siamensis and S. roxburghii exhibits that only
M. rotundifolia is the most notable tree species
by having the recruitment rate higher than
mortality rate but S. siamensis shows a slightly
higher recruitment rate than mortality rate
(Fig.1). M. coreia is the only one tree species
that has the most apparent equilibrium between
the two rates. The remaining 7 tree species in
this stand all have the greater mortality rates than
the recruitment rates. The pattern of mortality
and recruitment of tree species in this SDDF
will continue to change over times in views of
long-term perspective, especially the mortality
of major tree species. This is attributable to
the somewhat over-mature characteristic of
the major canopy tree species rather than to
other causes. From the long-term monitoring
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for 21.3 years, Whitmore (1989) concluded
that in most tropical rain forest especially in
Kolombangara, Solomon Island, the forest
type was in the state of continuous death and
recruitment and it was called the continual
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state of population flux. Sakaerat deciduous
dipterocarp forest (SDDF) may be under the
same phenomenon without exception and it
is therefore considered to be in a similar state.
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Figure 1 Relationships between mortality rate and recruitment rate of 10 most dominant

tree species (DBH>4.5 cm) in the 4 stands. Species name are abbreviated by
using first two genera and species names of each species.
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CONCLUSION
Nine dominant tree species commonly
found in the 4 stands of SDDF have remarkable
high mean mortality rate about 5 %.y' and over,
ehretioides, G.

sootepensis, Q. kerrii, S. obtusa, S. roxburghii,

e.g., A. odoratissima, D.

Sindora  siamensis, V. peduncularis and
Xxylocarpa var. kerii, the rest are highly
variable and most of them are less than 5 %.y".
The uncommon or rare trees found in the 4
stands have large variations in mortality rate
being in the range of 0.3-0.9 %.y"', as they
might emerge into the stands sporadically and
16-year period.
Notable high recruitment rate varied between
1-29 %.y"' and they are those being less

abundant and scattering grown initially and

intermittently during the

quite commonly found in all 4 stands together
with some uncommon and delaying recruited
tree species that are not found to reach the size
limit of DBH > 4.5 c¢m earlier in these stands.
Twelve common tree species that have mean
recruitment rates about 5 %.y™' and over are 4.
odoratissima, A. villosa, Bauhinia sp., C.
subulatum, C. formosum, D. oliveri, D.
ehretioides, G. sootepensis, 1. malayana, L.
coromandelica, P. emblica, and X. xylocarpa
var. kerii. The 4 groups of selected 10 tree
species having high IVI ranking orderly in each
stand demonstrate large variable balance in
proportion of both rates or being in a state of
population dynamic equilibrium. Most species
belonging to the legume tree group such as
Sindora siamensis, Pterocarpus macrocarpus,
Xylia xylocarpa var. kerrii, except for Albizzia
ordoratissima in some stands, are likely to
approach the equilibrium or steady states by
demonstrating their nearly balance of both
mortality and recruitment rates in almost all 4
stands and they are expected to be the leading
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tree species dominating the future stands of
SDDF.
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Stand Growth Changes over 16 years in the Long-term Dynamic Plots
of Sakaerat Deciduous Dipterocarp Forest, Northeast Thailand
Pongsak Sahunalu!

ABSTRACT

Four stands of Sakaerat deciduous dipterocarp forest (SDDF) exhibit changes in mean stand
density, maximum and mean DBH, total, maximum and mean BA over the period of 16 years. Stand
2 demonstrates the highest values in average maximum and mean DBH, total, maximum and mean
BA. Stand 3 shows greatest values in mean stand density but lowest in maximum and mean DBH
as well as maximum and mean BA. Other 2 stands are intermediate in all average stand parameter
values. Periodic changes in these mean values are not significantly different, except for total BA
that the last 4-year pooled period signifies the largest value. All 4 stands exhibit total BA gain over
the period of 16 years by stand 2 accepts the largest gain at 1.98 %.y! of the initial BA but smallest
gain is in stand 4. However, the whole forest community exhibits BA loss differently due to death
of trees but BA gain is greater over loss due to growth of the living trees and growth of the newly
recruited tree individuals (ingrowths) estimating as 3.84 m?.ha! of mean gain and mean loss as 1.88
m2.ha’!. Investigation on balance in BA gain and loss of 10 most dominant tree species in each stand
over the period of 16 years found that stand 1 pronounces change in dominant tree species and future
stand is expected to be dominated by S. roxburghii and P. macrocarpus. Stand 2 losses of BA largely
by S. obtusa while S. siamensis gains the highest BA and future stand 2 will be dominated by S.
siamensis and X. xylocarpa var. kerrii or S. siamensis and P. macrocarpus. Stand 3 exhibits similarly
BA loss by S. obtusa without gain while P. macrocarpus maintains highly BA gain and the future
stand is expected to be dominated by P. macrocarpus and S. siamensis or X. xylocarpa var. kerrii.
Stand 4 exhibits the relatively good growth of S. siamensis but S. roxburghii losses BA largely.
Future stand may be replaced by some tree species such as 4. odoratissima, M. coreia, M. rotundifolia,
P. macrocarpus and S. siamensis. Overall SDDF has tendency to be dominated by several legume
tree species in the future, as most of the initial leading tree species tend to loss in BA largely, as a
result of plentiful tree deaths without sufficient replacement of the same species over the period of
16 years.

INTRODUCTION
Forest management based on the sustained yield principle requires information on growth
of trees and stand growth. As the forest community undergoes change from time to time and in a
given space, tree component of the stands change subsequently as the result of physiological process

! Independent Researcher

Corresponding e-mail: fforpss@ku.ac.th
Received, 11 February 2010 Accepted, 15 March 2010



o

11981901993 L TR 4 Uil 8

in response to the governing environments.
Growth is the product of tree’s accumulation of
all organic and inorganic materials gained from
the mentioned process resulting in its increase
in size, volume and weight depending on what
unit is measured. Forest community is composed
of several tree species that has different activity
in response to the environments as well as
different in population change according to the
stage of stand development and at the period of
its demographic and regeneration process
performances. Forest management for timber
yield always involve an evaluation of timber
merchantable volume that is the product of tree
size increase and especially in tree stem part that
requires the measurement of both tree basal area
and stem height as the major parameters and an
additional stem form factor or stem taper
quotients.

Because of the difficulties in measuring
total stem height of the standing trees in the
tropical and natural forests, diameter at breast
height (DBH) has become the most important
and suitable parameter for all equations used in
volume or other growth index evaluation.
Therefore, diameter increment measurements
have been used to examine the dynamics of
natural forests as well as the land use change
(Leaetal., 1979; Day Jr., 1985; Conner and Day
Jr., 1992). This is particularly indispensable for
trees in the tropical forests that tree size is more
important than age for describing the dynamics
of stands and forest as a whole (Enright and
Ogden, 1979) especially because age of tree in
tropical forests is difficult to measure accurately
(Chambers et al., 1998). Besides, DBH is very
easy to measure in the field without the risk in
introducing non-sampling errors. However, DBH
growth varies significantly between and within
tree species and also in relation to age, season
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and microclimatic conditions. Generally, instead
of using DBH growth, basal area (BA) derived
from the measured DBH of trees provides the
more useful parameters in explaining tree
growth, tree coverage relative to ground area and
it is ready for further determination of tree stem
volume as well as tree weight (biomass) using
some already established equations suitable for
determining tree stem volume and weight
(biomass), if additional tree dimensions are
measured for instance; tree height, stem form
factor and stem taper quotients, etc.

Growth and yield of the tropical forests
have been studied in some wet or moist forest
communities (Wadsworth, 1987; Leslie, 1987;
Manokaran and Kochummen, 1993; Milton, et
al., 1994; Herwitz and Young, 1994; Condit et
al., 1995; Silva et al., 1996; Poels et al., 1998;
Finegan et al., 1999). This line of similar study
is practically scarce in tropical dry forest;
especially in deciduous dipterocarp forest (DDF)
community is absolutely unavailable in document
form. To combine growth of tree species and
stand growth with the conservation in this forest
community type, it is necessary to understand
one process of the natural forest dynamics and
their internal or ingrowths and their developmental
mechanisms. In case of the forest management
on sustained yield basis, this understanding is
essential for making decisions such as (1)
selecting tree species for logging or harvesting,
(2) identifying tree species for protection and in
situ conservation, (3) estimating cutting cycles
and practical tree harvesting rotation (4)
prescribing Silvicultural treatments to the stands
to ensure desirable growth and yield, regeneration
and successful rehabilitation. The main objective
in this study is to estimate annual BA growth for
each stand in the long-term dynamic plots of
SDDF and to investigate and clarify growth
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patterns of each tree component species in this
specified DDF. This report deals with stand
growth of the 4 study plots and forms part of a
long-term monitoring of forest dynamics in the
large-scale permanent plots in addition to other
aspects of studies in the same stands of this forest
community type in northeast Thailand that have
been already reported in other 5 preceding papers
(Sahunalu, 2009 a, b, ¢, d, e).

MATERIALS AND METHODS

The permanent plots, each 1 ha in 4
stands of Sakaerat deciduous dipterocarp forest
(SDDF) were used as the same as for the previous
5 reports (Sahunalu, 2009a, b, c, d, e). DBH of
all trees with DBH >4.5 cm were obtained from
the repeated census at an approximately 1-year
interval, covering 16 years since 1982 to 2000.
These data included all previous living trees and
the newly recruited individuals to attain the DBH
limit of 4.5 cm and over in every successive
census. DBH of trees were measured by using
the diameter tape to the nearest mm on the paint
marks on the tree trunks at 1.3 m height
aboveground. All measured DBH of each tree
individuals was then converted into basal area
(BA) by using following formula:

BA =7 (DBH) %4...cccccevinnnnn. (1)
Where, BA = basal area at breast height (cm?),
DBH = diameter at breast height (cm).

Growth in BA was evaluated in 2 terms
as follows:

1. Absolute growth rate in BA:

AGR,, =(BA -BA )/ (t,-t)..coovuee.. 2)
Where, AGR,, = absolute growth rate in BA
(cm*ha'.y"),BA and BA  =BA oftree species
at t and t, (cm’. ha') respectively, t, and t, =
time interval (year) between the first census in
1984 and the subsequent census period.

2. Relative growth rate in BA:
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RGR,, =(InBA -InBA )/ (t,-t))......(3)
Where, RGR,, =relative growth rate in BA (y™),
BA  and BA  =BA of individual tree species at
t, and t, respectively during the above
measurement period, In = natural logarithm.

Total BA growth of each individual tree
species was summed up for each period by using
4 separate pooled periods, each of 4 years, during
the 16 years from 1984 to 2000. These growth
parameters are the periodic total BA increment
of each tree species and summed up for all tree
species to obtain stand growth parameters by
using both growth indices (AGR,, and RGR ;).
During these periods the maximum DBH, mean
DBH, total stand BA, maximum BA per tree and
mean BA per tree in the 4 stands were also
evaluated.

RESULTS AND DISCUSSION

Variation of stand growth parameters

Changes in stand parameters of the 4
stands in SDDF during the 16-year period are
shown in Figure 1 and the variations among
stands and between the 4 pooled periods of each
4-year interval as tested statistically by using
ANOVA and Turkey’s comparison (Zar, 1999)
are depicted in Table 1.

It is apparent that tree density in stand
3 dominating by S. obtusa and P. macrocarpus
(Sahunalu, 2009a) changes considerably as
compared to other 3 stands at almost all the
period of 16 years. Stand density increases to be
almost double on the last pooled period in
comparison to the initial period (Figure 1) whilst
tree density in stand 2 dominating by S. obtusa
and S. siamensis increases similarly to stand 3
but stand 1 and 4 change slightly. Overall mean
stand density during these periods in the 4 stands
are significantly different, making stand 3 to be
the densest stand, follow by stands 1, 2 and 4
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Table 1 Variations in some fundamental stand parameters among the 4 stands over the 4

pooled periods of 4-year each in 16 years during 1984-2000'.

(A) Among stands (mean of 4 periods)

Stand
Stand parameters
1 2 3 4

Mean stand density (trees.ha™) 538.35b 699.67b 992.23a 672.13b
Maximum DBH (cm) 66.56¢ 87.53a 49.68d 78.09b
Mean DBH (cm) 15.65a 16.40a 12.10b 16.43a
Total BA (m?.ha) 14.92de 19.90a 15.50cd 18.69b
Maximum BA (m?.tree) 0.35¢ 0.60a 0.19d 0.48b
Mean BA (m?.tree) 0.03a 0.03a 0.02b 0.03a
(B) Between periods (mean of 4 stands)

Stand parameters Period

1984-1988 1988-1992 1992-1996 1996-2000

Mean stand density 664.75a 694.25a 707.75a 835.63a
(trees.ha)
Maximum DBH (cm) 70.01a 70.06a 70.63a 71.16a
Mean DBH (cm) 15.28a 15.15a 15.57a 14.59a
Total BA (m*.ha) 16.56bc 16.46bc 17.55ab 18.43a
Maximum BA (m?.ha!) 0.402a 0.402a 0.409a 0.413a
Mean BA (m2.ha') 0.025a 0.025a 0.026a 0.024a

'Figures with the same superscripts along the rows are non-significantly different by

Turkey’s test at p < 0.005 (Zar.1999).

with a moderate and non-significantly different
in stand density (Table 1). Stand density change
has caused the maximum DBH, mean DBH,
mean BA, maximum BA and total BA of trees
in the 4 stands to be significantly different, and
can possibly be discriminated into various
different stand groups. It is also obvious that the
dense stand always accompany by small sized
trees with less maximum and mean DBH and
thus less maximum, mean and total BA and vice

versa (Table 1 and Figure 1). The greatest
maximum and mean DBH found in stand 2 are
attributable to the size of the mean tree individuals
in this stand is larger in DBH than in other stands.
This is substantially due to the largest size of
M. caloneura, which is a single emergent tree
of the stand although several large individuals
of S. siamensis and S. roxburghii are also
abundant in stand 4 but are not found to be
superior than that veteran tree in stand 2. Stand



Stand Growth Changes over 16 years...

'
=

119819013919 L TR 4 Uil 8

Pongsak Sahunalu

30

~ N o <
L - T T T
=] = =] =] == = — ==
S = = <= S & & ©
T & &8 & n n n »n
O =& O =2
O = 0O =2
(=3
= S
(=2 o
S N
B R s -
© S T RN Y %
S 2
© o
P=>) D
S >
& FlllEEE =N
(=2 — = 2 S
< B 3 B
S > <
52 oo
S >
=< <
OO
% Y %
> >
= =24
©
=53 s
> S
<r 3
=<3 =
> ==
= =24
T T T T
[T} =Y w o 7o)
N I3 -~ =
(wo) Haa wnuwixe (,-ey.,w) vg |ejol
~ N ™ = ~ o~ o <
=] =1 =] =3 =] = = =]
f = = f == f == f == == == =
g8 &8 @ @ $£< S S S
w v v W o v v v
[ e R = | O EE O = O =2
p=3 S S
S S =
> S S
& 8 &
> =2
w© o
> ©
=23 S S
v =2 =
S ~ N
S [aY] >
S = > [ J—
p=3 S = 38
2 -~ = 2
b=3 =
)
N = D
s = > SN a
= o~ [~ D
f > =
[==] < &
(=23 i %
(=) ~
>
[==]
(=<3 (=]
> =<3
hry == =23
= P=>1 <
> ~ =<y
=2 < =23
Py
T T T T T =3
o o o o o ~

1400
1200
1000

0

0

0

0

O © I N

Ar‘ ey -oN) Aji1susap puels uea

(wo) Haa uesan

0.035

DBH, maximum basal area and total basal area in the 4 pooled periods of each 4

Figure 1 Periodic changes in mean stand density, mean DBH, mean basal area, maximum
year interval in the 4 stands.



11981901993 L TR 4 Uil 8

3 has a very few large trees and thus maximum
DBH of the component trees and mean DBH are
lowest, making the maximum and mean BA to
be consequently lowest but total BA of trees in
the whole stand is not significantly different from
stand 1. A pronounced effect of stand density on
tree size is well known as it causes the direct tree
competition within the stand for the available
resources: light, nutrients, moisture and other
environmental factors necessary for maintaining
tree life.

An investigation on the overall mean
stand parameters during the period of 16 years
by pooling into 4 periods of each 4-year interval
namely stand density, maximum and mean DBH,
maximum and mean BA of the 4 stands combined
together in this forest community found that there
are non-significant different in these mean
values, except for mean total BA throughout the
period of 16 years (Table 1). Although mean
stand density tends to increase in the last pooled
4 years (1996-2000), resulting in mean total BA
increasing but the overall mean DBH tends to
decrease slightly. This event suggests that some
large sized trees are still alive and being the
dominant tree species but relatively large number
of some small and medium sized trees died along
with the occurrence of considerable large number
of new entry of the recruited individuals into the
stands that make all stands tend to have also
slightly greater mean stand density but without
significant difference throughout the period of
16 years. The considerably stable stand density
and tree size limit as well as BA of trees are
attributable to the characteristics of the old
growth or mature forest community (Hartshorn,
1980). This is particularly true for this SDDF
where forest disturbance by both anthropogenic
and environment agencies are not substantially
occurred as the stands have been well controlled
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and managed through the Biosphere Reserve
strategies for many years prior to the starting of
this present study and during the studied period
of 16 years. Light forest ground fire might
occasionally occur during the dry season in some
years but its severity is not large enough to alter
the stands noticeably.
Stand growth dynamics

At stand level, growth in BA increases
substantially during the period of 16 years (Table
2). Although some trees died during the period
but several trees recruited and at the same time
remaining and living trees grown up, making all
stands gain in BA. Especially stand 2 dominating
by S. obtusa and S. siamensis shows the greatest
gain in total stand BA (14.94 % of initial stand
BA) and least gain in stand 4 dominating by S.
siamensis and S. roxburghii (4.59 % of the initial
stand BA). The greatest gain in BA in stand 2 is
absolutely due to the considerable large number
of new entry of the recruited tree species and
also the remarkable large growth expansion of
the living trees, thus contribute to the greatest
gain in BA (1.98 % .y™") in this stand (Table 3).
However, this stand also shows the greatest loss
due to death of tree individuals (1.05 % .y™)
although the initial stand BA is highest. The stand
is thus considered to be the most dynamic in
terms of stand growth as compared to other 3
stands in the same forest community type (Table
3). On the other hand, stand 4 dominating by S.
siamensis and S. roxburghii shows the lowest
gain and loss in BA. Overall BA gain in this
SDDF type is 0.240 m?.ha'y! (1.40 % .y'of the
initial stand BA) and being averaged 3.835
m*ha' in absolute term but total loss accounts
for an average of 0.117 m*ha'y " (0.67 %.y'of
the initial stand BA) with the absolute total loss
of 1.875 m*.ha'in average (Table 3).

There are very few records of stand basal
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Table 2 Changes in BA (basal area at breast height, m?>.ha’') and BA growth in the 4
stands during 1984-2000. Figures in parentheses are percentage of the initial

basal area. SD = standard deviations.

Stand parameters Stand Mean + SD
1 2 3 4

Total BA in 1984 14.516 19.107 15.464 18.597 16.921+2.273
Total BA in 2000 16.454 21.962 17.661 19.450 18.882+2.393
Net change in 16 +1.939 +2.855 +2.197 +0.853 1.961+0.833
years (+13.358) (+14.940) (+14.210) (+4.585) (11.773+4.835)
Absolute growth 0.121 0.178 0.137 0.053 0.123+0.052
rate in BA (m*ha'.y")

Relative growth 0.0078 0.0087 0.0083 0.0028  0.0069+0.0028

rate in BA (y™')

Table 3 Total gain, loss and their rates of change in BA of trees (DBH > 4.5 cm) in the 4 stands
over the period of 16 years. Figures in parentheses are percentages of change (%. y™).

SD is standard deviation.

Initial BA  Total gain ~ Rate of gain ~ Total loss Rate of loss

Stand (m?.ha') (m2.ha') (m2.haly") (m?.ha') (m%haly")
1 14.516 2.655 0.166 (1.14) 0.716 0.045 (0.31)

2 19.107 6.058 0.379 (1.98) 3.203 0.200 (1.05)

3 15.464 3.863 0.241 (1.56) 1.666 0.104 (0.67)

4 18.597 2.766 0.173 (0.93) 1.914 0.120 (0.64)
Mean 16.921 3.835 0.240 (1.40) 1.875 0.117 (0.67)
+SD 2.273 1.579 0.099 (0.47) 1.025 0.064 (0.30)

area growth in tropical dry forests, particularly
in DDF has only a single thoroughly studied on
its growth in basal area during the past several
years in which a sizable published growth
records in the document form are available for
this forest type (Ogino et al., 1967). Thai
foresters are always underestimate and have
somewhat a misconception that this forest type
is usually unproductive, less commercial benefit

return and do not contribute much economical
values in spite of its numerous benefit deriving
from its ecological roles along with its economic
roles, if proper management can be undertaken
without bias.

In other region outside Thailand but
within the tropical zone, there is a record of stand
basal area changes in a deciduous and a gallery
forest type classified under a dry forest category
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in Nicaragua (Marin et al., 2005). Deciduous
forest was reported to decrease in stand BA
from17.00 m*ha! in 1993 to 15.62 m*ha' in
2000 while gallery forest was found to increase
in stand BA from 22.68 m>.ha’! to 23.14 m*.ha’!
during the same period investigated from all trees
with DBH >10 c¢m in 2 plots, each 1 ha in each
forest type (Marin et al., 2005). This evidence
is not comparable to the present studied results
as both cases are definitely different in species
composition, tree size enumerated, duration of
the study as well as size of the investigated plot
area, although stand density of deciduous forest
(513 trees.ha, trees > 10 cm DBH in final year)
seemed to be closely equivalent to stand 1 of
SDDF (mean over 16 years of 523 trees.ha,
trees > 4.5 cm DBH). However, a dry forest type
defined as a mixed deciduous forest in western
Thailand although somewhat species composition
in the stand is vaguely identified, was reported
to increase in stand density (trees >5 cm DBH)
from 170 .5 trees.ha' to 197.75 trees.ha and
BA slightly decreased from 17.25 m?ha to
17.16 m*.ha! during 1992 to 1996 (Marod et al.,
1999). Two stands of SERF in the vicinity of the
present studied SDDF was reported to increase
in stand BA slightly in the Hopea ferrea plot
from 29.1 to 29.4 m*.ha! while it declined from
29.8t0 28.9 m?.ha™! in the Shorea henryana plot
as for trees > 4.5 cm DBH during the period of
10 years monitoring although stand density of
the former reduced from 1168 to 1115 trees.ha’!
in the former and increased from 1356 to 1499
trees.ha! in the latter (Bunyavejchewin, 1999).
Dynamic equilibrium of stand growth

In order to investigate the direction of
stand growth in the 4 stands of this forest
community type during the 16 years period,
further analysis was performed on the
relationships between percentage gain in BA
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resulting from tree species growth relatively to
their initial BA and percentage loss in BA
resulting from tree death of the 10 most dominant
tree specie in each stand. The results of this
analysis suggest the dynamic equilibrium of
those tree species in each stand as shown in
Figure 2. It is apparent that in stand 1 where S.
roxburghii and Q. kerrii are the leading tree
species, S. roxburghii itself is intermediate in
BA gaining as compared to other tree species
with relatively small BA loss but Q. kerrii tends
to loss the greatest BA without gaining in BA.
Similarly, D. obovata also shows slightly loss in
BA. Other 8-tree species exhibit the tendency of
BA gaining by P. macrocarpus gains aremarkable
large BA but D. intricatus, S. siamensis and V.
peduncularis show the tendency of approaching
to the balancing stage between the BA gain and
loss. It is considered that stand 1 might loss Q.
kerrii permanently in the long run as it is clear
that this stand has already changed its first two
leading dominant tree species to be S. roxburghii
and P. macrocarpus association type based on
the ranking of the first two species having highest
IVI values successively (Sahunalu, 2009 c).

In stand 2 where S. obtusa is the most
dominant tree species, demonstrates the greatest
BA loss at an approximately 71 % without BA
gaining as oppose to P. macrocarpus, M.
caloneura, Q. kerrii, D. intricatus and A.
odoratissima that all gain in BA without a
significant loss. Therefore S. siamensis may
replace S. obtusa in the future as it shows the
greatest BA gaining at about 31 % but only 5 %
BA loss. Consequently, P macrocarpus may
become more important tree species in this stand
as it gains relatively large BA by being next to
S. siamensis. It is predicted that S. siamensis and
P. macrocarpus may dominate this stand in the
future.
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In stand 3 where S. obtusa and P.
macrocarpus are the leading two tree species
components, exhibits the greatest BA loss by S.
obtusa at approximately 88 % but gain only about
10 %. Meanwhile, P. macrocarpus, D. intricatus,
S. siamensis, M. coreia and S. roxburghii are all
gain in BA by having no BA loss. It is therefore
assumed that in the future, P. macrocarpus, X.
xylocarpa var. kerrii and S. siamensis may be
the dominant species in this stand.

In stand 4 where S. roxburghii losses of
BA as large as 65 % while S. siamensis gain in
BA as large as 55 %, are considered to be the
cause to alter this stand dominating initially by
S. siamensis and S. roxburghii to be dominated
by S. siamensis and P. macrocarpus after 16 years
elapse. Meanwhile, other two or three tree
species such as Q. kerrii and D. cultrata may
also become less dominant in this stand due to
their considerably loss in BA in contrast to BA
gaining as compared to S. siamensis, D.
intricatus and M. rotundifolia that all show their
BA gain without notable loss.

There are absolutely few published
evidences of the shift of the leading tree species
in tropical forest community type. One problem
is due to the lacking of long-term investigated
data, short term change may cause a misleading
conclusion. A relatively long-term change in
stand BA appeared in an old-growth Pseudotsuga-
Tsuga forest in Cascade Range, southern
Washington, U.S.A. where the stand dominance
is shifting slowly from Pseudotsuga menziesii
to Tsuga heterophylla during a 36-year period,
although both species have similar mortality
rates (Franklin and DeBell, 1988). The shift of
species composition in natural forest without
catastrophic disturbance will occur slowly
(Swaine et al., 1987). In an old-growth of
Chameacyparis forest in Asakawa Forest
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Reserve, Kiso district, Central Japan, which is
an example of the species composition shift in
a temperate forest, Yamamoto (1993) noted a
shift of stand dominated by Chamaecyparis
obtusa to be a stand dominated by Thujopsis
dolobrata after a 5-year observation and
attributed firmly that was due to the less
capability of C. obtusa to produce saplings
beneath its own and other species having closed
canopy in the natural stands (Sakurai, 1981;
Yamamoto, 1988) while saplings of 7" dolobrata
were very abundant, originating from its layering
(Yamamoto, 1993). This supports the evidence
that dominant species in SDDF also has plentiful
saplings of other species rather than their own
species ones, besides their slow growth
characteristics, along with the over-mature stage
and incapable in competition with some other
better vigorous growth and well regenerating
species such as those belonging to legume tree
group in this particular locality.

CONCLUSION

Four stands of SDDF exhibit changes in
mean stand density, maximum and mean DBH,
total, maximum and mean BA over the period
of 16 years. Stand 2 dominating by S. obtusa and
S. siamensis demonstrates the greatest value in
average maximum and mean DBH, total,
maximum and mean BA. Stand 3 dominating by
S. obtusa and P. macrocarpus is greatest in mean
stand density values but lowest in maximum and
mean DBH as well as maximum and mean BA.
Other 2 stands are intermediate in all average
stand parameter values.

Periodic change in these mean values
are not significantly different, except for mean
total BA although they tend to be largest in the
last 4-year period, especially stand density,
maximum DBH and total BA but slightly change
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are in mean DBH, maximum and mean BA in
all 4 stands.

All 4 stands exhibit total BA gaining
over the period of 16 years by stand 2 shows the
largest gain at 1.98 % relative value of the initial
BA but smallest gain in stand 4. However, the
whole forest community exhibits BA loss
differently due to death of trees but gain is greater
over loss due to growth of the remaining and
living trees and that of the newly recruited
individuals estimating as 3.835 m*.ha' and 1.875
m*ha! of mean gain and mean loss in absolute
terms respectively.

Balance in BA gain and loss of selected
10 most dominant tree species in each stand are
investigated after 16 years elapse. Stand 1 has
pronounced change in dominant tree species as
Q. kerrii and D. obovata have BA loss without
gain due to large amount of tree deaths while P,
macrocarpus gains the largest BA. Future stand
1 is likely to be dominated by S. roxburghii and
P. macrocarpus. Stand 2 has a great deal of BA
loss in S. obtusa while S. siamensis gains the
greatest BA growth, follow by P. macrocarpus.
M. caloneura, X. xylocarpa var. kerrii, A.
odoratissima and M. rotundifolia. Future stand
2 will be dominated by S. siamensis and X.
xylocarpa var. kerrii or S. siamensis and P,
macrocarpus. Stand 3 exhibits similarly loss in
BA of S. obtusa without gain while P. macrocarpus
maintains relatively high gain in BA and follow
by C. formosum, G. cowa, L. coromandelica, S.
siamensis, X. xylocarpa var. kerrii and thus
future stand 3 is assumed to be dominated by P,
macrocarpus and S. siamensis or X. xylocarpa
var. kerrii that all belong to legume tree species
group. Stand 4 shows the relatively good growth
of S. siamensis that is one of the leading tree
species in the stand but S. roxburghii that is the
co-dominant tree species in the stand losses in
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BA considerably. The stand may be replaced by
some other tree species in the future such as 4.
odoratissima, M. coreia, M. rotundifolia, P.
macrocarpus and S. siamensis.

Overall SDDF has the tendency to be
dominated by most of legume tree species, as
most of the leading tree species belonging to
Dipterocarpaceae family tend to have notably
large loss in BA resulting from plentiful
individual tree deaths over the period of 16 years.
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Structure and Dynamics of Dry Evergreen Forest Plant Community
in Research and Demonstration Forestry Area, Sangkom District,
Nongkhai Province
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ABSTRACT

Objectives of this study were to determine quantitative and qualitative structure, dynamic
ingrowth and yield of dry evergreen forest covered in the research and demonstration forestry area,
Sangkom District, Nongkhai Province during 1988 to 2007. In 1988, it was found 57 tree species
in 27 families. The three main important species were Dipterocarpus turbinatus, Colona flagrocarpa
and Anisoptera costata. The high abundance species were Colona flagrocarpa, Syzygium sp.,
Baccaurea ramiflora and Cratoxylum formosum. Meanwhile in 2007, it was found 55 tree species
in 26 families. The such three main important species were changed to be Dipterocarpus turbinatus,
Pterocarpus macrocarpus and Anisoptera costata. The high abundance species were Syzygium sp.,
Bombax anceps, Pterocarpus macrocarpus, Wrightia arborea and Lithocarpus homsonii.

During 1988 to 2007, the former five species has been disappeared meanwhile, the seedling
tree species increased in their frequency. The net growth rate in volume was 28.7 m*/ha. The tree
volume was decreased about 5.59 m? or 2.23 %, this because same standing trees die and fallen down
on lightening and thunderstorm. The mortal rate was 5.78 trees/ha/year or 3.44/year. Furthermore
these were 11 species could grow that and fuming from sapling stage to the tree stage, this including
the 2 main species namely Pterocarpus macrocarpus and Colona flagrocarpa.

Keywords : community structure , plant community dynamics , dry evergreen forest , plant
community.
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Table 1 Comparison of species, relative density (RD), relative frequency (RF), relative dominant
(RDo), important value index (IVI) and species diversity (H”) in. 2541 and 2550 BE.

No. Common name RD (%) RF (%) RDo (%) IVI (%) IS K
2541 2550 2541 2550 2541 2550 2541 2550 2541 2550
1 8191A9 952 890 884 887 37.05 3432 5542 52.10 032 031
2 ey 10.71 548 748 484 159 028 1979 10.60 0.35 0.23
3 NITUIN 238 274 272 323 1170 13.99 16.80 19.96 0.13  0.14
4 unknown 1 536 274 544 323 311 193 1391 7.89 023 0.14
5 1lszg 6.55 1575 6.12 9.68 047 178 13.14 2721 026 042
6 WD 1,79 205 204 242 622 750 10.05 11.98 0.10 0.12
7 nszUn 238 205 272 242 469 430 980 877 0.3 0.12
8  wzuluAeA 208 205 272 242 372 273 942 720 015 0.12
o &g 298 411 340 484 233 275 870 11.70 0.5 0.19
10 wznemNADY 417 479 408 484 036 052 861 1016 019 021
11 F%u 238 205 272 242 223 214 733 661 013 0.12
12 wh 357 411 272 242 051 047 680 7.00 0.17 0.19
13 azuunlvg) 1,79 205 204 242 249 276 632 724 010 0.12
14 noun 208 205 272 161 043 024 613 391 015 0.12
15 Inslulng) 119 137 136 161 352 375 607 673 008 0.08
16 ouns 238 137 272 161 050 041 560 340 0.3 0.8
17 Tuniu 238 205 204 161 072 066 514 433 013 0.12
18 azAd 1.79 068 204 081 096 123 478 272 0.10 0.5
19 23N 179 - 204 - 072 - 455 - 010 -
20 AwWeNHaN 1,79 205 204 242 0.69 097 452 544 010 0.12
21 #ithth .19 137 136 161 168 210 423 508 008 0.8
22 81U 060 068 068 081 293 325 421 474 004 0.05
23 wEWIA 1.19 205 136 242 133 150 3.88 597 008 0.12
24 w2liih .79 137 136 161 034 038 348 336 010 0.8
25 @nu .19 068 136 081 070 042 325 191 008 0.5
2% 1.79 068 136 081 0.05 001 319 151 0.10 0.05
27 ApiE) .19 137 136 161 047 055 3.02 353 008 0.08
28 vilenlan .19 137 136 161 043 051 298 349 008 0.8
29 mwm}i 1.19 - 136 - 034 - 289 - 0.08 -

N33 1.19 137 136 161 031 035 286 334 0.08 0.08

(O8]
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Table 1 Cont.

No. Common name RD (%) RF (%) RDo (%) IVI (%) IS i

2541 2550 2541 2550 2541 2550 2541 2550 2541 2550
31 7 1.19 068 136 081 0.19 005 274 154 008 0.05
32 ¥ 060 068 068 081 113 131 240 281 004 005
33 dumadatu 060 068 068 081 079 090 207 239 004 005
34 onthe 060 068 068 08 059 068 1.8 2.17 004 0.05
35 awdla 060 068 068 081 055 0.68 1.8 217 004 0.05
36 aznsni 060 068 068 08 051 078 178 227 004 0.05
37 fanu 060 068 068 08 051 061 178 211 004 005
38 whiu 060 068 068 081 043 046 170 195 0.04 0.05
39 ﬁwiﬁywy 0.60 - 068 - 042 - 170 - 0.04 -
40 auoNAN 060 137 068 161 025 030 152 328 004 0.08
41 unth 060 068 068 081 020 020 147 1.69 004 0.05
2 Ao 060 068 068 081 0.19 031 147 1.80 004 0.05
43 Waod 060 068 068 081 0.19 021 147 170 004 0.05
44 uzAwa 060 068 068 081 0.19 029 147 178 004 0.05
45 wgnon 0.60 - 0.68 - 019 - 146 - 0.04 -
46 WanaIANY 060 068 068 081 018 021 146 1.70 0.04 0.5
47 UszaiAs 060 0.68 068 081 018 020 145 169 004 0.05
48 uhasow 060 068 068 081 0.3 0.15 141 1.64 004 005
49 wzunih 060 068 068 081 012 0.13 139 1.62 004 005
50  WENONWIIU 060 068 068 081 011 0.17 139 1.66 004 0.05
51 060 137 068 161 0.10 004 137 3.02 004 0.08
52 HANNAN 060 068 068 08 008 0.0 136 1.59 004 0.05
53 oUIYY 060 068 068 08 007 011 135 1.60 004 0.05
54 Ing 060 068 068 081 005 007 132 156 004 005
55 1 060 068 068 081 003 007 131 156 004 005
56 faudelase  0.60 - 068 - 0.03 - 131 - 0.04 -
57 mewiln 060 068 068 081 002 007 130 156 004 005
5§ 3a1h - 137 - 08l - 0.06 - 224 - 008
59 Ay - 0.68 - 081 - 002 - 151 - 005
60 wznonvhu - 0.68 - 081 - 001 - 151 - 0.05

77U 100.00 100.00 100.00 100.00 100.00 100.00 300.00 300.00 5.21 510
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People Participation in Forest Resource Management in Ban Phu Yang,
Tambon Thung Luang, Amphoe Pak Tho, Changwat Ratchaburi

SUINYIA qanuses’ Thanakiat Chunlapamonsri'

a o J A

MNAT IUAUT Vipak Jintana’

aaiad mavns’ Ladawan Puangchit’
ABSTRACT

This research aimed to investigate people participation in forest resource management at
Ban Phu Yang, Tambon Thung Luang, Amphoe Pak Tho, Changwat Ratchaburi. Heads or
representatives of all 86 households were interviewed using structured questionnaires. Data were
analyzed by computer software. Simple statistics such as mean and percentage were calculated.
F-test at significant level of 0.05 was used for testing hypotheses.

Findings from assessment of people participation in forest resource management revealed
that the average point was 2.72 which indicated a high level of participation. Activities that showed
the highest average point at 2.78 was monitoring and evaluation activities; followed by forest resource
protection and restoration activities, problem formulation and planning activities, and utilization of
forest resource activity at average points of 2.74, 2.71 and 2.65, respectively. The differences in
some socio-economic conditions of the respondents such as number of household members,
membership in various community groups, accessibility in information, and knowledge and
understanding on forest resource were found to be factors influencing levels of their participation
in forest resource management (p<<0.05). In order to promote people awareness and participation in
forest resource management, the respondents suggested that forest conservation network should be
established and various activities related to forest resource management should be organized
continuously.

Keyword : people participation, forest resource management, Changwat Ratchaburi
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Table 1 Factors influencing the level of people participation in forest resource management in
Ban Phu Yang, Tambon Thung Luang, Amphoe Pak Tho, Changwat Ratchaburi.

(n=86)
Factors Source of variation df SS  MS F
Number of household member  diff. between groups 7 3405 486 10.495%
diff. within group 78 3.616  .046
total 85 7.021
Group membership diff. between groups 2 3.713 1.856 46.573*
diff. within group 83 3.308 .040
total 85 7.021
Information accessibility diff. between groups 2 4192 2.096 61.483*
diff. within group 83 2.829 .034
total 85 7.021
Knowledge in forest resource  diff. between groups 1 1.750 1.750 27.881%*
diff. within group 84 5271 .063
total 85 7.021

Remark: Significant at 5 percent
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The Study of Bamboo Collection and Production Technology of

Bambuas nana for Sustainable Agriculture: Bamboo Collection

[ aa

AN Waedn' Thanpisit Phungchik'

ABSTRACT

The result of surveying and collecting bamboos varieties along the Thailand district both
origin and foreign bamboos for gene source, propagation, and growing in field at Saiyok’s Population
and Communication Development Association (PDA) Lumsoom Saiyok Kanchanaburi, the
experiment has begun since 1* October 2006 to 1* April 2009. Collectable recently had about 100
varieties which some varieties were the same, cause each area call different. When they were grown
in the field, some varieties were fastly growing such as Ruag, Leang Waan, Leang Ban, Sarng Neun,
Neung Rachenee, and Matsu, slowly growing such as Tong Sriprachin and some taiwan bamboo
varieties, and flowering to dead. In this time, there are about 61 varieties can greatly growth which
could identify the varieties. And there were kinds of bamboos these did not report but could see in
collected field.
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No. Thainame  Scientific name

From Province Age

Height Width Number

(months)  (m) (cm) of culms
1. Kim Soong  Bambusa beecheyana Kanchanaburi 17 7.2 5.46 8
2.  Kreab Melocanna humilis Chumphon 9 6.2 595 3
3. KaoLam Cephalostachyum Phetchabun 16 3 2.65 8
pergracile
4. Kaay Gigantochloa hosseusii  Phetchabun 16 4.1 2.5 4
5. Kern Bambusa glaucophylla  Prachin Buri 16 1.35 0.75 bush
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Table 1 Count.

No. Thainame  Scientific name From Province Age Height Width Number
(months)  (m) (cm) of culms
6. Sarng Neun  Dendrocalamus Phetchabun 16 6.5 4.74 9
membranaceus
7. Darm Kwan  Bambusa spp. Prachin Buri 16 6.7 4.33 4
8. Dum Bambusa lako Lop Buri 26 5.73 3.67 23
9. Tong Dendrocalamus asper ~ Prachin Buri 26 6.1 5.13 2
10. Ta Kwang Gigantochloa apus Nakhon 9 flowering
Pathom
11. Neung - Suphan Buri 26 9 74 11
Rachenee
12. Num Tao Bambusa vulgaris Suphan Buri 26 3.35 547 8
13. Nae Gigantochloa ligulata  Prachin Buri 16 4.8 3.35 8
14. Bong Dum Bambusa tulda Mahasarakham 10 53 3.06 4
15. Bong Yai Dendrocalamus Prachin Buri 16 7 55 16
brandisii
16. Plong Yao Dendrocalamus strictus Ratchaburi 26 6.5 3.16 24
17. Poe Daiganteus spp. Phetchabun 16 35 247 17
18. Park Yai Gigantochloa densa Kanchanaburi 26 35 2.06 bush
19. Mun Gigantochloa Prachin Buri 16 7 4.6 6
aulicalata
20. Mang Su - Suphan Buri 26 6.15 547 5
21. Ruag Thyrsostachys Kanchanaburi 26 6.1 3.96 18
siamnensis
22. Lum Ma Lok Bambusa longispiculata Phetchabun 16 52 4.66 8
23. Leang Waan  Bambusa nana Phetchabun 26 5.7 5.36 18
24. Laew Dinochloa macclellandi Phetchabun 16 1.15 0.83 bush
25. Hok Dendrocalamus Phetchabun 16 32 2.64 23
hamiltonii
26. Matsu Dendrocalamus Saraburi 26 6.75 72 7
latiflorus
27. Yok - Kanchanaburi 16 2.65 1.3 bush
28. Lhod Neohouzeaua Prachin Buri 16 0.7 0.54 9
mekongensis
29. Leung Bambusa vulgaris cv. Phetchabun 16 6.75 394 11
Schrad
30. Heer Cephalostachyum Prachin Buri 16 4.7 3.1 12

virgatum
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Figure 1 1 Year and 2 Years Bamboos Collecting Field
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Sustainable Community Forest Management in Local Development:
Community Practice, People Participation, and the Success of Forest
Conservation of Huay-Mae-Hin Community Forest, Ngao District,
Lampang Province

WINW ATFUIES' Pornthep Sritanatorn'

ABSTRACT

The concept of community forest, which underlines the significance of process of local
people participation has been widely accepted and implemented in developing countries, where
production based on the forest resources, such as India, Philippine, and Indonesia. In accordance
with this concept, the forest is perceived as a valuable asset and belonged to local community itself.
In light of this notion, accountability in conserving the forest is not particularly narrowed to such
government officials or forest officials as it was in the past, but the locals in community forest - those
who gain direct and indirect benefits from the forest - are facilitated by the authorities to share
responsibility in taking care of the forest as well. In Thailand, the role of community forest has
become important for a decade, and the number of community forests officially registered with the
Royal Forest Department has been increasing in every year. This research aims to study practice,
people participation and success factors that allow Huay-Mae-Hin, a small community forest in
Lampang Province, to recover their dreadful forest and finally accomplish forest conservation. Based
on qualitative study, the major findings were highlighted on 1) the ability and practice of local
community forest in applying their indigenous knowledge or local wisdom to help the forest survive,
2) major factors that allow the community to achieve their success, mainly include strong leader,
local traditions and beliefs, community organization, people participation, and the application of
philosophy of sufficiency economy, and 3) The quantitative study identifies that community
participates in all activities, focusing on such forest activities as forest planting, check dam building,
and worshiping to the forest guardian.

Keywords: Community forest, community organization, sufficiency economy
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Table 1 Remaining forest area of Thailand in 1961 to 2004

Year
1961 1973 1978 1991 1995 1998 2000 2004
Forest area (percentage) 5332 4321 34.15 26.64 25.62 25.28 33.15 32.66

National economic and social 1 3 4 6 7 8 8 9
development plan (issue)

Source: Royal Forestry Department survey by Landsat-5 (TM)
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Table 2 Key findings on the Huay Mae Hin Community Forest, Lampang

Key issues

Findings

Characteristics of the community forest
Suffering in the past
Key problems

Registration with the Royal Forest Department
Community dependence on the forest
Entrance to the forest

Forest network
Forest conservation practice
Key success factors

Trend of sustainability

Strength of community forest
Weakness of community forest

Opportunity
Threat

Small community

Logging concession

Illegal timber cutting, forest
encroachment

Registered

High

There are many entries to the
forest.

Ngao’s forest network

Firebreak, check dam

Clear boundaries, rules and
regulations, participation, conflict
resolution mechanism, external
support, strong leaders, traditional
beliefs and culture, local
organization, mutual benefit,
forest network, historical driving
force, indigenous innovation,
Application of sufficiency
economy philosophy.

Diversified forest, increase of non
timber forest products (NTFB)

Sustainable bamboo management
Different village headman and
forest leader may cause
managerial conflict in
coordinating.

Expansion of bamboo factory
Carrying capacity of wild bamboo
forest, change of leader
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Effect of Thinning on Teak Growth in Plantations of Forest Industry
Organization, Lampang Province: A Case Study of Tree Ring Analysis.
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ABSTRACT

The objectives of this study were to measure and compare the diameter and basal area growth
of unthinned and thinned teak plantations of the Forest Industry Organization, Lampang Province,
including Mae Chang, Mae Mai and Mae Moh plantations. Core samples from sample trees 23-39
years old were analyzed using dendrochronological techniques (Tree Ring Analysis), to measure
tree diameter and basal area growth.To compare the tree growth of teak in unthinned and thinned
plantations, the diameter and basal area data were analyzed using the independent two-samples
t- test.

The study results indicated that the tree average diameter of 23-24 year old unthinned teak
ranged from 15.03 to 18.65 cm. Diameter growth trends in 2 m.x4 m. and 4 m.x4 m. spacing
plantations decreased in 10-12 years and 5-9 years, respectively. The tree diameter growth was 0.418
t0 0.715 cm per year and the basal area growth was 7.470x10-°— 8.580x10* m? per year. The average
diameter of 28-38 year-old thinned teak ranged from 19.12 to 21.91 cm., the first thinning was done
during the period 22-27 years. The diameter growth was 0.460-0.620 cm per year and the basal area
growth was 2.868x107-5.135x10* m? per year. Thus, it appears that this first thinning did not cause
response to the growth of teak. The average diameter of 24, 29 and 39 year old teak with two times
thinnings ranged from 18.01 to 22.33 cm., the first thinning was done during the period 16 and
22 years old, and the second thinning was done during the period 20 and 26 years old.
The diameter growth was 0.389 to 0.844 cm per year and the basal area growth was
1.602x105-1.431x10“ m? per year. Thus, it appears that the thinning over the two-time periods
mentioned were not response to growth of teak. These results of comparison between unthinned and
thinned show that there were no statistically significant differences in growth between unthinned
and thinned teak.

The appropriate period for the first thinning should be when the diameter and basal area
growth rates start to decline, during the time that the teak reach 10-12 years and 5-9

year at 2m.x4 m. and 4m.x4m. spacings, respectively.
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ABSTRACT
Thesis objective was to determine the suitable sector angle for sector sampling inventory
of trees outside forest including yield assessment in volume, biomass, and carbon storage at

Wachirabenchatat Park, Bangkok Metropolis. Three angle sizes of 5, 10, and 15 degrees were varied

ymriadia nndnmssamsthld Tadiaineds wiinodenyasmaas 99ins ngammna 10900
2 emans19156 mainmssamsihlld aazaumans wniinendonbasenaas 99ins n3anmna 10900



o

11981901993 L TR 4 Uil 8 n7UssiiunanAR b EiuFuuanamin. ..
115 WasWug neadust was 1dude atgannsg

to examine the suitable angle size of the sector sampling inventory. In each angle size, eight sectors
were randomly selected for study.

The results showed that the standard errors (SE) of volume of the sector sampling in 5, 10,
and 15 degrees were 33.30, 33.72, and 34.48, respectively. The Shannon-Wiener’s diversity indices
of each angle size were 2.45, 2.56, and 2.57, respectively. It could explain that the angle size in
5 degrees was suitable for sector sampling because of the smallest area combined with the lowest
value in the SE and the similarity of the diversity index when compared with other sector angles
getting the larger angle size. From the study of the coefficient of variation, the suitable number of
sample sectors was 6 sectors.

The result also explained the yield assessment, biomass, and carbon storage of trees located
at Wachirabenchatat Park. Twenty nine species were identified and total volume of tree stem was
910.72 cubic meters. The totals of tree biomass and carbon storage in this selected area were 559.58,

and 279.79 tones, respectively.
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