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Executive Summary

There are 2 native pine species in Thailand, including Pinus merkusii and Pinus kesiya.
In 1963 these pines were first planted as plantation at Hod, Chiang Mai by Royal Forest
Department. In 1969, “the fast srowing 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 (2010-2014), 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 sg.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 QOrganization” (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
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 4" year.

1. Pine species trials

The study of species/provenance trials was planted seedling on May, 2017. After
planted 24 month seedling 5 species from 10 provenances were shown that P. oocarpa
from Guiamaca (Honduras) is the best in survival rate, height and diameter at root collar
were 9531% 132.76 cm and 26.31 mm, respectively. While P. merkusii from Baw Kaew,
Chiang Mai showed lowest in survival rate and diameter at root collar was 57.81% and 15.45
mm, respectively. and P. merkusii from Huey Tha, Sisaket showed lowest in height (14.60
cm).

2. Silvicultural practices for exotic pine

2.1 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 vyield), whereas the low density plots showed irregular uneven-aged stand
characteristics.

Tree density from 3 sample plots of high tree density and 3 sample plots of low
tree density showed average tree density increased 6.87% and 20%, respectively. While
sapling showed average tree density increased 40.749% and 50%. Respectively.

2.2 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



BN

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 2-yr has increased 7.765,
7.732, 6344, 5663 and 5.149% for the Al, A2, B1, B2 and control plots, respectively.
The tree height increment (%) has increased 9.473, 6.145, 9.222, 11.343 and 7.004% for the
Al, A2, B1, B2 and control plots, respectively. The tree basal area (%) has increased 11.025,
13.910, 13.107, 12.087 and 5.366% for the Al, A2, B1, B2 and control plots, respectively.
However, the tree basal area in Al and B1 were show significant (P<0.05) different in growth
changes (1-year result) between thinned and unthinned P. caribaea.
3, Growth of 3 exotic pine trees planted in land of farmers
From the study of the growth of three species of exotic pine tree, which are
P. caribaea, P. tecunumanii and P. oocarpa planted in the area of the house-hold use forest
of 5 farmers. Each farmer growing 30 tree per each species or 90 trees per each farmer. It
was found that at the age of 6 months, the survival rate of P. tecunumanii, P. caribaea and
P. oocarpa were 82.50, 85.30 and 88.70 percent, respectively. For diameter at ground level,
it was found that P. tecunumanii had the highest, followed by P. caribaea and P. oocarpa,
with average of 0.36, 0.32 and 0.30 cm.respectively. For growth of height, it found that
P. tecunumanii was highest, followed by P. oocarpa and P. caribaea, with an average of
41.03, 35.85 and 33.82 cm, respectively. At the age of 12 months, the three species of
exotic pine tree was decreased from forest fire in last february. The survival rate of
P. tecunumanii, P. caribaea and P. oocarpa were 56.00, 44.70 and 38.70 percent,
respectively. For diameter at ground level, it was found that P. tecunumanii had the highest,
followed by P. caribaea and P. oocarpa, with average of 0.50, 0.43 and 0.42 cm,,
respectively. For growth of height, it found that P. tecunumanii was highest, followed by
P. oocarpa and P. caribaea, with an average of 48.16, 45.76 and 41.48 cm, respectively. The
result showed after planted for 12 months, P. tecunumanii had better growth than
P. caribaea and P. oocarpa.
4. Effects of burning on non timber forest products (NTFPs) and pine natural
regeneration
Due to the unexpected burning in the control unburned plots, through firebreak and
fire watchers were set up. Therefore, the effects of buming on NTFPs and pine natural
regeneration cannot be directly compared. We, however, try to find the unburned forest
area around the plots and setup the small plot to collect pine seedling in this remnant
unburned area.
4.1 effect of burning on non timber forest products
The production of Puff Ball Mushrooms is very high compared to last few years.

The peak harvesting season for Puff Ball mushroom is in June-July. The study showed that



the value Puff Ball Mushrooms for this area is about 14 million baht for this year. The cost of
Puff Ball Mushrooms is range form 30-200 baht per liter. The villager collect 104780 liter of
Puff Ball Mushrooms only for this year. The value of other mushroom and NTFPs such as
ginger flower were much lower both in terms of value and popularity. Most of other NTFPs
were consumed in the household, except for Puff Ball Mushrooms which sell to the market.

4.2 effect of burning on natural regeneration of pine

Fire causes all seedling dies after burning experiment. However, post burning seedling
germination increase 3 months after burning experiment due to forest floor opening (so
called “seedbed”) that suitable for germination. New seedling germination ranged between
266-6 66 seedlings per rai, in burned plots. Seedling in unburned plots, however, was only
200 seedling per rai. Regarding to Sapling changes, its changes both in terms of density and
growth rate cannot be made due to the short tie of experiment. Monitoring at 6 months or
1 year after burning will be managed to determine effects of burning on growth of sapling.

5. The study and monitoring of forest restoration and management activities in
Wat Chan Royal project area through people’s participation process.

In 2019, the forest restoration and management activities were used in three villages.
The activities in Ban Wat Chan-Huay Aor are 1) training on forest fire management 2) building
fire break 3) burning based on academic knowledge 4) forest fire patrol and 5) put out forest
fire burning. Two main activities in Ban Cham Noi for forest restoration and sustainable
management are restoration conservation forest and forest fire management. They have two
restoration conservation forest activities namely 1) water quality analysis and present the
result to the community and 2) repairing check dam in the conservation forest. They have
five activities on forest fire management in three zone namely 1) training on forest fire
management 2) building fire break 3) burning based on academic knowledge 4) forest fire
patrol and 5) put out forest fire burning. The restoration conservation forest of Ban Den are
tree planting in conservation forest and forest fire management, in case of forest fire
management the activities same as Ban Wat Chan-Huay Aor and Ban Cham Noi.

The result of restoration conservation forest activities in Ban Cham Noi and Ban Den
were success unless few participant (20% of household) but the activities of forest fire
management in three village 2019 was fail because of dry weather, few of rain in last season
that effect to amount litter on the forest ground. The communities suggested that for the
next year should be burning the pine forest about 2 time before forest fire period. Addition,
all community additional suggest on budget for forest fire management that the government
should allocate budget to the local community for forest fire control and review the 60
dangerous day for forest fire policy.

The success of project activities during 2018-2019 in target villages are increased

income from NTFPs collection and the direction of conservation/rehabilitation of forest



resources more clearly. However, the limitations of implementation are less acceptable from
villagers using the prototype and learning resources in the community and pay the wage to
participate in activities that not the objective of this project. The factors for success of
project are including, 1) the leadership of community leader, 2) the public minds of villagers
to participate in activities, 3) the working as a network from multiple sectors, 4) working
together with trust, 5) two-way communication that leads to a collaborative understanding,
6) a database system for decision making and 7) Participatory assessment and monitoring
system for project implementation 8) lessons learned from the project such as problems,
barriers, and factors for the successful implementation.

Therefore, the scope of the study for the next year will monitor growth of pine
saplings in provenance study. Growth of exotic pine saplings in the “pine extension” of
farmer plots, pine left after thinning, as well as development of pine natural regeneration
after burning will be continuously monitored. Moreover, non-timber forest product (NTFPs)
in pine forest will also monitored. These data gained from the study for all 5 years will be
synthesized and product as “guideline book” of sustainable pine conservation and
utilization, thereafter the training course to all stake holders (villagers and officers) will be

implemented.
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