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ABSTRACT

This research was the evaluation of ecological and socio-economic values of
reforestation sub-project under the Doi Tung Development Project, Mae Fah Luang
district, Chiang Rai province. The ecological values were emphasized on carbon and
water storages in the 22-year-old teak and pine plantations. The changes of socio-
economics of local villages were explained in relation to direct and indirect benefits
from the plantation forests which created ecosystem restoration of the watershed.

The 22-year-old teak (Tectona grandis L.f.) and three needle leaf pine (Pinus kesiya
Royle ex. Gorgen) plantations under the Doi Tung Development Project of Somdet
Phra Srinagarindra Boromarajajonani Her Royal Highness the Princess Mother (HRH
the Princess Mother) were investigated for the potentials of carbon and water storages
in plant biomass and successional tree species, and soil system. Five and ten sampling
plots, each of size 40x40 m?, were used for vegetation study in each of teak and pine
plantations. The plots were located randomly in areas of altitude ranges between 515-
704 m and 953-1,444 m m.s.l. The stem girths at 1.30 m above ground (gbh) and tree
heights of all pine and succession species of height >1.5 m were measured for
investigation of growths, standing biomass, carbon and water storages.

Tree densities and growths: The mean densities of teak and successional species
were 84.0+9.30 and 10.0+8.0 trees plot™, respectively. The average stem and height
growths of teak were measured at the following order: 63.87+7.85 cm and 16.62+3.12
m. The successional species in the five plots varied between 1 and 13 species. The
average biomass of teak and successional species was 42.24+0.65 Mg plot™? (264.0
+103.42 Mg ha'l).

The pine and succession species had the mean densities of 85.0+48.73 and
23.0+38.38 trees plot™, respectively. The pine growths including stem gbh and height
were evaluated to 112.29+19.46 cm and 28.3+2.5 m, respectively. The successional
species in the ten plots varied between 2 and 13 species. The pine and successional
species had the average biomass of 64.59+9.41 Mg plot? (403.70+58.80 Mg ha™).
The growth rates of pine were more rapid than teak, and thus resulted in the higher



amounts of standing biomass, carbon and water storages.

Carbon storages: The mean amount of total carbon stored in standing biomass of all
tree species in the teak plantation was 20,888.37+8,189.46 kg plot?® (130.57+51.18
Mg hal). For teak, the mean amount of carbon stored in biomass varied was 8,258.08
kg plot?. The teak in five sampling plots had contributed to the standing biomass
carbon of 46.28% to 99.61% of all species, and the remainders were those of the
successional species. The amount of carbon stored in 2 m soil depth was 108.08 Mg
ha*. Therefore, the total carbon storage in teak plantation ecosystem was calculated to
238.65 Mg ha. The percents of carbon storage in standing plant biomass and soil
system were 54.71% and 45.29%, respectively.

The mean amounts of total carbon stored in biomass of all tree species in the pine
plantation was 32,100.0+4,650 kg plot?* (200.63+29.09 Mg ha™). For pine tree, the
mean amount of carbon stored in biomass was 30,883.17 kg plot™. The pine in ten
plots had contributed to the standing biomass carbon of 93.10% to 99.45% of the all
species. The contribution of the successional trees was still small. The carbon amount
stored in 2 m soil depth was 231.48 Mg ha. The total carbon storage in pine
plantation ecosystem was calculated to 432.11 Mg ha. The percents of carbon
storage in standing plant biomass and soil system were 46.43% and 53.57%,
respectively.

Water storages: The mean water amount stored in biomass of teak and successional
trees was 47.72+20.93 m? plot? (298.25+130.82 m? ha'). The maximum capacity of
waters storage within 2 m soil depth in the teak plantation was measured at
1,133.57+117.28 m? plot? (7,084.81+ 733.0 m® hal), whereas the water storage in
rainy season (on 17"August 2013) was calculated to be 758.38+101.50 m? plot™
(4739.85+634.41 m® hal, 66.90% of the maximum storage). The maximum capacity
of water storage in the teak stand ecosystem (plant biomass and 2 m soil depth) was
evaluated to 1,181.29 m?® plot? (7,383.06 m® ha'), while the water storage on 17%
August 2013 was accounted to 806.10 m?® plot® (5,038.13 m® ha, 68.24%). The
percentage of water storage in plant biomass was only 4.04-5.92% of the total
ecosystem, and the remained 94.08-95.96% was in the soil.

The biomass of pine and successional trees could store the average water amount of
52.34+7.80 m® plot? (327.10+48.77 m® hal). Within 2 m soil depth, the maximum
capacity of water storage was estimated at 1,763.67+8.44 m® plot™ (11,022.93+52.76
m? ha!). The water storage in rainy season (on 17"August 2013) was examined to be
1,411.36+9.89 m®plot? (8,821.0+61.84 m®hat, 80.02% of the maximum storage). As
for the total water storage in the pine plantation (plant biomass and 2 m soil depth),
the value was calculated to be 1,816.01 m? plot?* (11,350.06 m®hal). In rainy season
(on 17" August 2013), the total water storage reached to 1,463.70 m? plot™* (9,148.13
m? hal, 80.60%). The water storage in plant biomass was small (3.58% of the total
ecosystem) and was the majority in soil (96.42%).

The total area of teak plantation was 3,500 Rai with the total number of planted teak
seedlings of 360,000 with the survival rate of 85%. The average timber volume of



teak per tree was 0.43 m?, and the total timber volume was calculated to be 131,580
me. The area of pine plantation was 6,400 Rai with the total number of planted pine
seedlings of 640,000 with the survival rate of 74%. The average timber volume of
teak per tree was 2.36 m®, and the total timber volume was calculated to be 1,117,696
m3. The total economic timber value of all tree species in the teak and pine plantations
was 3,583,810,431.16 Baht, while the total expenditure was 278,700,894.0 Baht.
Therefore, the net economic value in 2012 was 3,305,109,537.16 Baht. The
benefit/cost ratio was equal to 12.86.

The local people in villages in the Doi Tung Development Project has better living
and socio-economic conditions as most shifting cultivation areas are covered by
forests. Before the project, 8,270 people in 19 villages had average income of 3,772
Baht/person/year. After 22 years of the project, the people had more income from
wage of forest tree planting, agriculture, merchant, collecting non-wood products and
so on. In 2012, the average income was increased to about 50,000 Baht/person/year.
The local people have received both direct and indirect benefits from the plantation
forests. The direct benefits include wood (timber) and non-wood (non-timber) forest
products. The wood products were wood for house construction and fuel woods,
whereas the non-wood products were mainly bamboo shoots, stems and worms. The
other forest products were edible plants wild mushroom, wild honey and so on.

A large scale of reforestation for restoring forest watershed on steep slope land of
mountainous area where most forests were cleared should be carried out as the first
priority in accompany with the development of local human communities. The aims
are to solve the critical problems including flooding, water shortage in dry season, the
poverty of local people to get suitable profession and income without doing forest
clearing for shifting cultivation as the way to solve the present original problems for
Thailand.



