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Executive Summary

There are 2 native pine species in Thailand, including Pinus merkusii and P. kesiya. In
1963 these pines were first planted as plantation at Hod, Chiang Mai by Royal Forest
Department. In 1969, “the fast growing and pine genetic development program” was
established in collaboration with Danish International Development Agency: DANIDA. Hence
research programs for pine development in both native and exotic pines has been launched,
of which many researches demonstrated the possibility for economic pine plantation in
Thailand.

Forestry statistics in the last 5 years (2009-2014), however, shows that the country
had paid 1523 million baht/year for importing pine timber and lumber, Although there is
very high potential for pine plantation in Thailand and they also play important roles for
both economic and environment, pine plantation area is very limit.

In 1982, there were 2018 and 144 sqg.km. natural pine forest in northern and north
eastern region, respectively, which was equivalent to 1.38% of total forested area, according
to royal forest department report. However, in 1998, there natural pine forest area was only
1620 sq.km. left in the north, and only 19.75 sg.km. in north east region. Inappropriate resin
harvesting and too much forest fire in pine forest were main causes of pine forest
degradation throughout the country. Most of pine forest nowadays left in protected areas,
i.e. national parks, and wildlife sanctuaries.

However, there is natural pine forest that left outside protected area, namely “Wat
Chan Pine Forest”, located in Galyani Vadhana district, Chiang Mai, of which under the
responsibility of “Ban Wat Chan Royal Project” and the “Forest Industry Organization” (FIO).
The government has been financially supported to conserve and restore this pine forest
through the FIO activities since 1997. Recently, natural pine forest at Ban Wat Chan has been
restored ca. 19000 rai using local community participatory strategy, and 1400 rai of pure
stand native pine plantations was established and maintained by the FIO.

At Ban Wat Chan, Hill tribe people live and maintain their life in association with pine
and natural forest resources. There are not any regulations to control natural resource
utilization including pine, though, pine restoration and plantations has been conducted for
almost 20 years. Moreover, over-mature, lightning caused dieback and inappropriate resin

harvesting techniques, scatter throughout the area, will lead forest to become unhealthy
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and degradation. Therefore, silvicultural practices and harvesting techniques and sustainable
forest management programs are essentials to improve pine forest structure and function.
The “Village Woodlot” program initiated by The Royal Project Foundation and Royal
Initiative of His Majesty the King namely “3 forests, 4 benefits” are key factors of natural
resources stability and better of local living. Moreover, management of pine forest at Wat
Chan in a sustainable way may lead to improve pine timber in the future, and hence these
timbers can be exported as certified timber under the sustainable forest management
program.

As mentioned above, this brings to the program “The study of pine for economic
plantation and conservation at Wat Chan Royal Project”. The main objective of this program
is to study the potential of the site as well as the pine status of both indigenous and exotic,
i.e. productivity, increment, utilization, and timber consumption. The study sites are located
in Wat Chan Royal Project Development Center (Huai Ngoo substation), Galyani Vadhana
district, Chiang Mai province, and pine genetic improvement experimental plots in Chiang
Mai. The total study period is 5 years, starting from 2016 to 2020. The results below are of

those studied in the 3rd year.

Pine species trials

The study of species/provenance trials was setup and planted on May, 2017. After planted
12 months seedling 5 species from 10 provenances were shown that P. tecunumanii from
Rafael (Nicaragua) perform highest in height (58.92 cm), while P. merkusii from Huey Tha,
Sisaket showed lowest in height (6.71 cm). P. oocarpa from Mal Paso (Guatemala) did the
best in diameter at root collar (12.48 mm) and P. caribaea from Santa Carlos (Honduras)

showed lowest (7.07 mm). High survival rate were found in all species and provenances.

Wood and resin products development from thinned P. caribaea

Caribbean Pine (P. caribaea) trees that were at least 10 years old were cut to create
prototype office equipment product designed as a mobile phone stand and key holder. A
draft of prototype product development manual including general information of materials,
chemical properties, anatomical properties, and physical properties of caribbean pine was
accomplished.

Pine resin from caribbaen tree was collected by bark chipping method. After that, the

resin was distilled at a temperature of over 80 °C to extract the volatile compounds and



non-volatile compounds. Specific gravity and viscosity were evaluated. The resin was
developed to use as water repellent agent and fragrance. A draft of the resin collection
manual including resin yield, pine tree selection, physical properties of pine resin, and

utilization method of each product were prepared.

Site evaluation and planting extension for exotic pine using participatory process

The enrichment program selected 5 local farmers who have been involved in the
Forestry Industry Orgnization (FIO) extension program. Those farmers and their lands were
located in the Mae Jam preservation forest. Three exotic pines, including P. caribaeaq,
P. oocarpa, and P. tecunumanii, which planting density of 30 tree per rai, were used for this
enrichment planting program.

Basic information for plantation extension showed that most of the land was
dominated by Pine-Dipterocarp forests (Dipterocarpus tuberculatus). Tree density was not
too high, hence enrichment planting of exotic pine (P. caribaea) can be implemented.
Enrichment planting (30 tree per rai) by using exotic pine (P. caribaea) was implemented for

15 rai. One-month survival rate of seedling was 100%.

Silvicultural practices for exotic pine

Natural regeneration of pine monitoring

The trees from 3 sample plots of high density and 3 sample plots of low density
were 203 and 56, respectively. High density plots showed an uneven-aged stand (J shape).
As a result, reproduction of pine trees for high density area follows natural mechanisms
(Sustained yield), whereas the low density plots showed irregular uneven-aged stand
characteristics.

The trees from 3 sample plots of hich tree density and 3 sample plots of low tree
density were 203 and 56, respectively. High tree density plots showed average tree density
increased (1.34 tree per rai), while sapling and seedling density decreased (48.58 and 465.28
trees per rai respectively). Low tree density plots showed average tree density decreased
(3.34 tree per rai), whereas sapling and seeding density decreased (9 and 204.05 trees per rai
respectively).

Growth of tree left after thinning of P. caribaea

Experimental site was selected for 12 years old P. caribaea with 20 blocks in Intakin

Silvicultural Research station at Chiangmai Province. Intensities of thinning was applied for 5



levels, of which each thinning intensity comprised of 3 replicates, except control (no
thinning) with has 8 replicates. Thinning intensities consist of 1) heavy thinning (70% cutting
based on basal area) in the area where crown cover was high and low (as referred to Al and
B1, respectively), 2) low thinning (50% cutting based on basal area) in the area where crown
cover was high and low (as referred to A2 and B2, respectively), and 3) controlled no-
thinning (C).

Tree diameter increment (%) after thinning treatment for 1-yr has increased 1.005,
0.783, 0.465, 0.682 and 0.223% for the Al, A2, B1, B2 and control plots, respectively. The
tree height increment (%) has increased 4.309, 0.136, 2.318, 6.010 and 1.789% for the A1, A2,
B1, B2 and control plots, respectively. However, there were no statistically significant
different in growth changes (1-year result) between thinned and unthinned P. caribaea. Long
term monitoring is necessary to detect the effect of thinning on growth of pine, since tree

responses to thinning treatment is time-requirement.

Therefore, the scope of study for the q" year will be 1.) the maintenance of species
trial plots and growth rate monitoring, 2.) monitoring growth and performance of “exotic
pine planting extension”, 3.) further monitoring the natural regeneration of P. merkusii in the
permanent plots, and tree growth left after thinning in P. caribaea planting plots, and 4.)
setting up the study plots in pine forest to determine the effect of burning on mushroom

yield.
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Abstract

This project aimed to evaluate site potential, status of pine in terms of wood
demand and supply, as well as its utilization pattern at Wat Chan Royal Project Foundation.
Moreover, we also studied the probability of introducing exctic pines for forest extension
compared to those indigenous pines. As a result, we set up species/provenance trials for
pine, monitoring indigenous pine growth and health, as well as natural regeneration. In
addition, wood and resin properties were studied. Here we reported the 3" year results of
the study.

Provenance trails of five pine species at 1-year-old showed that survival rate and
growth rate of all exotic pines were greater than those of indigenous pines, of which growth
of Pinus oocarpa and P. tecunumanii were higher than P. caribaea. Growth rate of P.
merkusii was lowest among all pines species owing to its grass stage.

Concerning to the natural regeneration of P. merkusii stand, the result revealed that
tree density of high density plots increased, while sapling and seedling density decreased
(1.34, 48.58 and 465.28 trees per rai respectively). Low density plots showed average tree
density decreased, but sapling and seeding density decreased (3.34, 9 and 204.05 trees per
rai respectively). Growth rate of P. caribaea left after thinning were monitored for the rest of
the project period. The tree diameter growth was 1.005%, 0.783%, 0.465%, 0.682% and
0.223% increases for Al, A2, B1, B2 and control respectively. The tree height erowth was
4.309%, 0.136%, 2.318%, 6.010% and 1.789% increases for Al, A2, Bl, B2 and control
respectively. However, these changes were not significantly different between thinned and
unthinned stands.

Basic information for plantation extension showed that most of the land was
dominated by Pine-Dipterocarp forests (Dipterocarpus tuberculatus). Tree density was not
too high, hence enrichment planting of exotic pine (P. caribaea) can be implemented.
Enrichment planting (30 tree per rai) by using exotic pine (P. caribaea) was implemented for
15 rai. One-month survival rate of seedling was 100%.

Caribbean Pine (P. caribaea) trees that were at least 10 years old were cut to create
prototype office equipment product designed as a mobile phone stand and key holder.
A draft of prototype product development manual including general information of

materials, chemical properties, anatomical properties, and physical properties of caribbean



pine was accomplished. In addition, pine resin from caribbaen tree was collected by bark
chipping method. A draft of the resin collection manual including resin yield, pine tree
selection, physical properties of pine resin, and utilization method of each product were

prepared.



