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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 Dao 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 growing 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 QOrganization) 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 King Bhumibol Adulyadej “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 guidelines 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 of tree seed and seedling production for viallager’s woodlot extention
2.3 To study of mechanical and energy properties of household-use wood and

firewood

3. Scope of Research

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 in 2 years old.

2) Continue study remaining tree seed species which not repeat species from year
2017 and 2018, which are Manglietia garrettii and Duabanga grandiflora by testing seed

moisture content, seed characteristics, seed weight and germination.
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3) Continue produce two species seedling which not repeat species from year 2017
and 2018, which are Duabanga grandiflora and Schima wallichii by study appropriate
planting media for produce seedlings.

4) Study of the mechanical and energy properties of household-use and firewood
and utilization of two species, which are Duabanga grandiflora and Castanopsis

acuminatissima.

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 2 year old-five tree species planted in different elevation level
areas, low, medium and high was collected. In the low elevation area (at Mae Tha Nua
Royal Project Development Center, 490 msl), Xylia xylocarpa, Magnolia garretti,
Zanthozylum limonella, Phyllanthus emblica and Sterculia monosperma were included.
In the medium elevation area (at Thung Luang Royal Project Development Center, 930 msl.),
Magnolia g¢arrettii, Betula alnoides, Phyllanthus emblica, Duabanga e¢randiflora and
Sterculia monosperma were included. In the high elevation area (at Mae Hae Royal Project
Development Center, 1150 msl.), Magnolia earrettii, Castanopsis acuminatissima,
Phyllanthus emblica, Betula alnoides and Sterculia monosperma were included.

5.2 Study of tree seed and seedling production for viallager’s woodlot
extention

1) Selected two species for study; Seed testing: D. grandiflora and M. garrettii, While
Planting media: D. grandiflora and S. wallichi.

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 nusery in Mae Hia Bamboo Collection Plot, Royal Project Foundation.
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.



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

1) Two tree species including D. grandiflora and C. acuminatissima 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
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 800°C and ground into powder. Energy
properties of wood powder and charcoal powder were then analyzed according to the
standard.

5.4 Study of practical use for household and firewood

1) Two tree species including Duabanga grandiflora and Castanopsis acuminatissima
were selected.

2) The products was designed and produced after these raw wood which was
sawed, preserved, and dried.

3) The optimal preserving method and products manufacture were concluded and

the optimal manner for firewood was also concluded.

6. Results

6.1 Experimental planting for testing the growth of local and potential tree
species

For the survival rate and the growth of 2 year-old trees, the low elevation area: The
tree species with the highest survival rate was X xylocarpa, followed by P. emblica,
M. garrettii and S. monosperma. The percentages of the survival rate were 78.70, 73.15, 2.78
and 2.78, respectively and Z limonella all dead. For the diameter at the ground level,
M. garrettii was the highest followed by P. emblica, X. xylocarpa, and S. monosperma with
the values of 2.17, 1.61, 1.36 and 1.35 cm., respectively. For the average height, P. emblica
was the highest, followed by M. garrettii, X. xylocarpa and S. monosperma with the values
of 1.25, 0.92, 0.58, and 0.53 m., respectively. Medium elevation area: The tree species with
the highest survival rate was D. grandiflora followed by P. emblica, M. garrettii and
B. alnoides. The percentages of the survival rate were 79.63, 70.37, 53.70 and 31.48,
respectively and Z (imonella all dead. For the diameter at the ground level, D. grandiflora
was the highest followed by B. alnoides, M. garrettii and P. emblica with the values of 7.23,
5.89 3.85 and 2.05 cm,, respectively. For the average height, B. alnoides was the highest,
followed by D. grandiflora, M. garrettii and P. emblica with the values of 3.73, 3.35, 1.89 and



1.88 m, respectively. High elevation area: The tree species with the highest survival rate was

P. emblica followed by C. acuminatissima, M. garrettii, B. alnoides and S. monosperma.
The percentages of the survival rate were 89.91, 83.33, 67.59, 64.81 and 30.56, respectively.
For the diameter at the ground level, B. alnoides was the highest, followed by P. emblica,
M. garrettii, C. acuminatissima and S. monosperma and with the value of 4.15, 2.52, 2.46,
1.65 and 0.79 cm, respectively. For the average height, B. alnoidles was the highest, followed
by P. emblica, M. garrettii, C. acuminatissima and S. monosperma and with the value of
3.06, 1.42. 1.04, 0.97 and 0.42 m, respectively

6.2 Study of tree seed and seedling production for viallager’s woodlot
extention

Study of tree seed and high-quality seedling production for villager’s woodlot

extension were conducts in two species (Seed testing: Duabanga grandiflora Walp and
Manglietia garrettii Cralb, While Planting media: Duabanga grandiflora Walp and Schima
wallichii choisy). Seed testing were conducted at seed laboratory, Faculty of Forestry and
planting media were conducted under nusery in Mae Hia Bamboo Collection Plot, Royal
Project Foundation. The results showed that moisture content of D. grandiflora and M.
garrettii were found in 8.734 and 9.563 percent, respectively. On seed characteristics of two
species, seeds wide were 0.21 and 547 mm., seed length were 1.03 and 9.88 mm., seed
width were 0.23 and 3.37 mm, respectively. Seed weight per 1,000 seeds were 0.04050 and
105.29500 g, respectively. Germination percentage of both species were 66.00 and 5.00
percent, respectively. The most suitable for established high quality seedling planting media
was forest soil (Duabanga grandiflora Walp) and soil mix coconut shell's hair (Schima
wallichii chaisy). For year 2020 will high-quality seedling production for villager’s woodlot
extension two tree species is Strychnos axillaris Colebr and Manglietia garrettii Cralb.

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

The results showed that C. acuminatissima was medium-high strength wood (MOR is
108.08 MPa. It is suitable for use as construction such as floor, beam and column in
household and wooden bridge. D. grandiflora was low strength wood (49.70 MPa). It can use
as wooden construction after treatment with chemicals to improve their properties. It also
can use for wooden furnitures and souvenier. However the shear strength, toughness,
cleavage, and hardness of C. acuminatissima were higher than D. grandiflora. The heating
values of D. grandiflora and C. acuminatissima 4,279.93 and 4,513.53 calories, respectively.
Although fixed carbon of D. grandiflora was higher than C. acuminatissima, the ash of
D. grandiflora was higher and C. acuminatissima. D. grandiflora and C. acuminatissima need
the further preservative process to protect fungal and other deterioration. However, the
moisture content reduction was necessary by drying process. If they are necessary, they will

be treated by chemicals such as CCA with full-cell process (41-81 kg/cum of chemical



BN

retention) and dried with conventional dry kiln in order to equilibrate with 12 percent of
EMC. C. acuminatissima was suitable for use as construction such as floor, beam and
column in household and wooden bridge. D. grandiflora was suitable for use as wooden
furnitures but it need the chemical preservation.
6.4 Application as firewood and charcoal
D. grandiflora and C. acuminatissima can be used as floor, beam and column in
household and wooden bridge. The wood residual, wood slabs, and saw dust can also be

used as firewood and charcoal.

7. Conclusion

1) Growth of 2 year-old tree species in low elevation area, the survial 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 elecation
area, the survival rate of almost all trees is good except S. monosperma which the growth
of B. atnoides and P. emblica is better than others.

2) Moisture content, seeds wide, seed width and seed weight of D. grandiflora and
M. garrettii seed were difference for each species. Germination percentage of both species
were 66.00 and 5.00 percent, respectively. The most suitable for established high quality
seedling planting media was forest soil (D. grandiflora) and soil mix coconut shell's hair
(S. wallichi).

3) C. acuminatissima was medium-high strength. It is suitable for use as construction.
D. grandiflora was low strength wood but it can use as wood charcoal and firewood.
However, for firewood and charcoal application, these three species were suitable for wood

residues such wood chip, wood slabs and sawdust.

8. Recommentation for research activities in next phase

The growth of the tree species should be monitored continuously at each elevation
area during the age of 3 years, study of the procedure in seedling production with remaining
2 species, including Manglietia garrettii and Betula alnoides.As well as analyze, assess and
summarize the research results that have been studied for the past, including the growth of
tree species, surveying and selection of mother trees, study of seed quality and potential
seedling production and the study of mechanical and energy properties of wood in order to

obtain information for further extension to farmers in the Royal Project area.
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