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Executive Summary

1. Rationale

On 3 February 1994, Her Royal Highness Princess Maha Chakri Sirindhorn visited the
Kanoi Royal Project, Chiang Dac district, Chiang Mai Province and knew the problems about
the shortage of firewood for the farmers in that area. She supported fast growing trees to be
used as fuel in the farmer household and being the supporter in village woodlot project of
Royal Project Foundation. Since 1994, the Royal Project Foundation has encouraged the
farmers in Royal Project development areas to plant fast srowing trees on their arable areas.

Farmers are growers, maintain trees grown by themselves and can cut trees to use freely.

Highland Research and Development Institute (Public Organization) recognizes the
importance of such program, thus they encourage farmers to plant household-use trees and
further can be processed and sold to gain an extra income for their families without invasive
cutting natural forests. In addition, it can help reforestation and water conservation in that
areas to return plentiful. This program follows the work approaches of the Royal Initiative of
His Majesty the King “three types of forest plantation for four beneficiaries” which are
household-use trees, fruit trees and firewoods. Moreover, one more benefit is that it can

help conserve soil and water.

However, the studies of suitable trees including tree species that the farmers need
and tree species that can growth in the environment of that areas are required. Moreover,
the studies of seeding, wood properties and euidelines for the wood uses are also needed
to be an important information for planning seedling production and promoting the use of

trees from village woodlot project in the Royal Project areas in further.
2. Objectives of research

2.1 To study the growth of potential tree species at each elevation level area of the

Royal Project
2.2 To study seed trees for seed collection
2.3. To study potential seedlings for forest plantation

2.4. To study the basic properties and the uses of woods



3. Scope of Research

3.1 Experimental planting of selected 5 potential local tree species in 3 areas of the

Royal Project by surveying the survival rates and the growth of trees.

3.2 Surveying of tree species from 3 different elevation levels in the Royal Project

areas for seed collection of at least 3 tree species.

3.3 Seedlings testing and seedlings production of at least 2 tree species in 3 different
elevation level areas of the Royal Project by moisture testing, germination rate testing and

nursery materials testing for producing good quality seedlings.

3.4 Study of mechanical and energy properties of at least 3 household-use and

firewood species.
3.5 Study of the utilization of at least 3 tree species of household-use and firewood.
4. Research Areas

This research was performed in 3 different elevation areas in the Royal Project,
Chiang Mai province. The area of Mae Tha Nua is the representative of low elevation area
(400-800 meters), the area of Thung Luang is the representative of medium elevation area
(800-1,000 meters) and the area of Mae Hae is the representative of high elevation area

(more than 1,000 meters).
5. Research methodologies
5.1 Experimental planting for testing the growth of potential local tree species

The growth data of 1 year old-five tree species planted in different elevation level
areas, low, medium and high was collected. Collected growth data of 1 year old of 5 tree
species planted in different elevation level areas. In the high elevation area (at Mae Hae
Royal Project Development Center, 1150 msl), Magnolia garrettii, Castanopsis
acuminatissima, Phyllanthus emblica, Betula alnoides and Sterculia monosperma were
included. In the medium elevation area (at Thung Luang Royal Project Development Center,
930 msl.), M. earrettii, B. alnoides, P. emblica, Duabanga grandiflora and S. monosperma
were included. In the low elevation area (at Mae Tha Nua Royal Project Development
Center, 490 msl.), Xvlia xylocarpa, M. garrettii, Zanthozylum limonella, P. emblica and S.

monosperma were included.



5.2. Select trees for seed
1) Surveying tree species for seed and replanting in community forest and natural
forest followed:
- Low elevation highland including C. cuminatissima, D. grandiflora and P.
emblica.
- Medium elevation highland including B. alnoides, Schima wallichii and P.
emblica.
- High elevation highland including B. alnoides, S. wallichii and Z. limonella.
2) Tree selection in community forest and natural forest where have been
selected trees for seed were surveyed with villager representatives in the area. Tree selection
11 criteria and the highest score was scored for each of the best characteristics include: axis
persistence, stem straightness, thickness branch, up-light branch and damage of diseases and
insects and total score is 41 points.
3) Total height, DBH and geographical coordinates were collected for select trees

for seed mapping.
5.3 Study of tree seeds and potential of seedling production

1) Selected two tree species for study and C. acuminatissima and Z. limonella

2) Seed testing were studies at laboratory of Faculty of Forestry, Kasetsart
University such as moisture content of seed, seed characteristics, seed weight and
germination percentage.

3) Study of planting media for good quality seedling production, the experiment
were conduct in a nursery at Bamoo Center, Royal Project, Chiangmai Province. Three types
of planting media; forest soil, forest soil + coconut coir and forest soil + rice husk + rice
husk ash were used for transplant seedling to observed survival rate and growth of
seedlings.

5.4 Study of mechanical and energy properties of household-use wood and
firewood

1) Three tree species including S. wallichii, Z. limonella and B. alnoides were
selected.

2) Mechanical properties and storage condition for household-use wood were
studied by randomly cutting woods according to ASTMD143 standard. Mechanical properties

were then analyzed compared to the standard of construction in order to evaluate the uses
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of each type of woods and evaluate the storage condition and forming various wood
products.

3) The properties of energy wood were studied by cutting the wood samples
into pieces, grinding into powder and selecting an appropriate size in order to examine
energy properties. Moreover, selected woods were burnt at 800C and g¢round into powder.
Energy properties of wood powder and charcoal powder were then analyzed according to
the standard.

6. Results
6.1 Experimental planting for testing the growth of potential local tree species

For the survival rate and the growth of 1 year-old plants, the low elevation area:

The tree species with the highest survival rate was X. xylocarpa, followed by P. emblica, M.
garrettii, Z. limonella and S. monosperma. The percentages of the survival rate were 96.30,
81.48, 22.22, 15.74 and 10.19, respectively. For the diameter at the ground level, Magnolia
garrettii was the highest followed by P. emblica, X. xylocarpa, Z ‘limonella and S.
monosperma with the values of 0.80, 0.71, 0.69, 0.49 uaz 0.43 cm., respectively. For the
average height, P. emblica was the highest, followed by M. garrettii Z. limonella, S.
monosperma, and X. xylocarpa with the values of 0.58, 0.33, 0.26, 0.22 ua¥ 0.21 m,

respectively. Medium elevation area: The tree species with the highest survival rate was P.

emblica followed by D. grandiflora, M. garrettii, B. alnoides and S. monosperma. The
percentages of the survival rate were 88.89, 87.96, 73.15, 62.96 and 24.07, respectively. For
the diameter at the ground level, D. grandiflora was the highest followed by B. alnoides, M.
carrettii and P. emblica and S. monosperma with the values of 2.00, 1.59, 1.15, 1.07 uag
0.49 cm., respectively. For the average height, B. alnoides was the highest, followed by D.
grandiflora, P. emblica, M. garrettii and S. monosperma and with the values of 1.46, 0.99,
0.90, 0.66 and 0.25 m, respectively. High elevation area: The tree species with the highest
survival rate was P. emblica followed by B. alnoides. M. garrettii, C. acuminatissima and S.
monosperma. The percentages of the survival rate were 96.30, 90.74, 84.26, 83.33 and
5556, respectively. For the diameter at the ground level, B, alnoides was the highest,
followed by M. garrettii, P. emblica, S. monosperma and C. acuminatissima with the value
of 1.44, 1.37, 1.26, 0.79 and 0.42 cm, respectively. For the average height, B. alnoides was
the highest, followed by P. emblica, C. acuminatissima, M. g¢arrettii and S. monosperma and

with the value of 1.17, 0.85. 0.58, 0.50 and 0.31 m, respectively



6.2 Select trees for seed
The Mae Tha Nuea Royal Project, the result shown Magnolia garretti were found
2 very good trees. X. xylocarpa and S. wallichii were found 4, 8 excellent trees, respectively.
Following this criteria, were found 15, 9 very ¢ood trees, respectively. The Thung Luang
Royal Project, the result shown C. acuminatissima were found 9 very good trees. M. garrettii
were found one excellent tree and 8 very good trees,. D. grandiflora were found 4 very
good tree. The Mae Hae Royal Project, the result shown C. acuminatissima, P. emblica, D.
grandiflora and M. garretti were found 1, 1, 2 and 2 excellent trees, respectively. Following
this criteria, were found 2, 4, 3 and 2 very g¢ood trees, respectively. All trees were recorded
geographic coordinates for seed.
6.3 Study of tree seeds and potential of seedling production
Seed testing results showed that moisture content of Castanepsis acuminatissima
seed and Zanthoxylum limonella were 28.83 and 6.72 percent, average seeds wide were
10.40 and 2.22 mm., average seed length were 11.74 and 2.72 mm., respectively. Seed
weight per 1,000 seeds were 773.88 and 6.36 g. Germination percentage of both species
were 85.50 and 14.75 percent, respectively. The planting media witch use forest soil was

promote seedling growth than other planting media.

6.4 Study of mechanical and energy properties of household-use wood and

firewood

Schima ‘wallicii was medium high strength wood (MOR is 67.70 MPa) with low
natural durability. If it is treated with suitable method (chemical treatment), it can be use for
construction such as floor, beam and column in household and so on. Zanthoxylum
limonella and Betula alnoides was low strength wood (20.04 and 44.99 MPa, respectively)
with low natural durability. They were not suitable for use as wooden construction.
However, after treatment with chemicals to improve their properties. They can be used as
wooden furniture and souvenir.

1) Energy properties

The heating values of Schima wallicii, Zanthoxylum limonella and Betula
alnoides were 4,565.43 4,610.63 and 4,522.53 calories, respectively for firewood. For
construction use, Xylia xylocarpa was suitable but Phylanthus emblica and Manolia garettii

was treated chemicals to improve natural durability.



2) Wood preservation method for wood lumber utilization
Schima wallicii, Zanthoxylum limonella and Betula alnoides were wood with
low natural durability. They were necessary for further preservative process to protect
fungal and other deterioration. They should treat with chemicals such as CCA with full-cell
process (41-81 kg/cu.m of chemical retention) and drying with conventional dry kiln in order
to equilibrate with 12 percent of EMC. After treatment, Schima wallicii are suitable for use
as construction such as floor, beam and column in household and wooden bridge.
However, Zanthoxylum limonella and Betula alnoides are not suitable for use as
construction.
3) Application as firewood and charcoal
Schima wallicii, Zanthoxylum limonella and Betula alnoides were can be used as
floor, beam and column in household and wooden bridee. The wood residual, wood slabs,

and saw dust can be used as other products such as firewood.

7. Conclusion

7.1 Growth of 1 year-old tree species in low elevation area, the survival rate of X
xylocarpa and P. emblica is pretty good, while that of the other trees is quite low but the
growth of M. garrettii, P. emblica and X. xylocarpa is quite good. In medium elevation area,
the survival rate of P. emblica, D. grandiflora and M. garrettii is quite good with the growth
of D. grandiflora, P. emblica and B. alnoides is better than other trees. In high elevation
area, the survival rate of almost all trees is good except S. monosperma which the growth

of B. alnoides and P. emblica is better than others.

7.2 Surveying trees for seed in Royal Project located as followed: Mae Tha Nuea
Royal Project, Thung Luang Royal Project and Mae Hae Royal Project include: M. garretti, C.
acuminatissima, D. erandiflora, P. emblica, X. xylocarpa and S. wallichii. All trees were
recorded geographic coordinates for seed.

7.3 Seed moisture contents and seed characteristics such as seed wide, seed length
and seed weight per 1,000 seeds of Castanopsis acuminatissima and Zanthoxylum
limonella were found different in various characters. Germination rate were found in 85.50
and 14.75 percentage. Results of planting media testing found that forest soil was promote

best seedling growth in both species.



7.4 S, wallicii was suitable for use as wooden construction after treatment with
chemicals to improve their properties. 5. wallicii, Z. limonella and B. alnoides can be used
to produce household, wooden furniture and souvenir. However, wood residue from their

production can be used as firewood.
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Abstract

The aim of this research is to study the types and utilization of local tree species for
village woodlot plantation in the area of Royal Project in Chiang Mai Province. In 2018, four
research topics were performed, including 1) Study of growth of tree species planted in 3
elevation level areas, low, medium and high. In the low elevation area (400-800 meters) (at Mae
Tha Nua Royal Project Development Center), Xylia xylocarpa, Magnolia garrettii, Zanthozylum
limonella, Phyllanthus emblica and Sterculia monosperma were tested. In the medium
elevation area (800-1,000 meters) (at Thung Luang Royal Project Development Center), M.
garrettii, Betula alnoides, P. emblica, Duabanga grandiflora and S. monosperma were tested. In
the high elevation area (more than 1,000 meters) (at Mae Hae Royal Project Development
Center), M. earrettii, Castanopsis acuminatissima, P. emblica, B. alnoides and S.  monosperma
were tested. 2) Surveying trees for seed in Royal Project located as followed: Mae Tha Nuea
Royal Project include: M. garretti, X. xylocarpa and S. wallichii, Thung Luang Royal Project
include: C. acuminatissima, M. garrettii and D. grandiflora and Mae Hae Royal Project include: C.
acuminatissima, P. emblica and D. grandiflora. Eleven criteria were used in the selection of
suitable trees and trees with the highest score were selected to be the seed mother trees. 3)
Studying of seed characteristics and the effect of planting media on seedling growth were
conducted on 2 species; C. acuminatissima and Z. limonella. Seed testing were conducted at
seed laboratory, Faculty of Forestry and planting media were conducted under nursery at
Bamboo center, Royal project, Chiangmai province. 4) Studying of mechanical and energy
properties of household-use wood and firewood were conducted on 3 species; Schima wallicii.
Z. limonella and B. alnoides, with age approximately 10 years old. Sampling trees were studied
at the laboratory of Faculty of Forestry.

The results of growth of 1 year old trees showed that tree species with up to 80 percent
of the survival rate in the low elevation area were X. xylocarpa and P. emblica. That in the
medium elevation area was P. emblica and D. grandiflora and that in high elevation area was M.
garrettii, C. acuminatissima, P. emblica and B. alnoides. However, S. monosperma showed a
lower survival rate than other species at all elevation levels. For growth in diameter at the

ground and total height, tree species that grew well in the low elevation area were X. xylocarpa



and P. emblica. That in medium elevation area was P. emblica, D. ¢randiflora and B. alnoides.

While, that in high elevation area was P. emblica and B. alnoides.

For surveying seed mother trees, the results from Mae Hae Royal Project showed that M.
garretti were found 2 very good trees. X. xylocarpa and S. wallichii were found 4, 8 excellent
trees, respectively. Following this criteria, were found 15, 9 very good trees, respectively. The
Thung Luang Royal Project, the result showed that C. acuminatissima were found 9 very good
trees. M. garrettii were found one excellent tree and 8 very good trees. D. grandiflora were
found 4 very good tree. The Mae Hae Royal Project, the result showed that C. acuminatissima,
P. emblica and D. grandiflora were found 1, 1 and 2 excellent trees, respectively. Following this
criteria, were found 2, 4 and 3 very good trees, respectively. All trees were recorded geographic
coordinates for seed.

For seed testing, the results showed that moisture content of C. acuminatissima and Z.
limonella were found in 28.83 and 6.72 percent, respectively. On seed characteristics of two
species, seeds wide were 10.40 and 2.22 mm.,, seed length were 11.74 and 2.72 mm., seed
width were 10.17 and 2.19 mm, respectively. Seed weight per 1,000 seeds were 773.88 and 6.36 g,
respectively. Germination percentage of both species were 85.50 and 14.75 percent,
respectively. The most suitable for established high quality seedling planting media was forest

soil.

For wood properties study, Schima wallicii was medium strength wood with low natural
durability. It is suitable for use as construction such as floor, beam, and column in household
and wooden bridge. They can be used as wooden construction after chemical treatment to
improve their properties. Z limonella and B. alnoides were low strength woods with low
natural durability. They are not suitable for use as wooden construction but they can be made
as furniture and souvenir after chemical treatment to improve their properties. As firewood, the
heating values of S. wallicii, Z. limonella and B. alnoides were 4,565.43 4,610.63 and 4,522.53

cal/g, respectively.
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