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ABSTRACT

Potentials of carbon, nutrient and water storages in fruit tree-based agroforest ecosystems
were assessed at Fai Luang sub-district, Laplae district, Uttaradit province. Ten sampling plots, each
of size 40 x 40 m’, were used for plant community studies. The stem girths at 1.3 meters above
ground and heights of all tree species of heights = 1.5 meters were measured in these plots. Three
soil pits were made in three selected plots, each of size 1.5 meters width and the depth was
depended on soil depth. Soil samples were collected from the depths at 0-5, 5-10, 10-20, 20-30, 30-
40, 40-60, 60-80, 80-100 and 100-120 centimeters or depending on the soil depth. The soil samples
were later analyzed for physical and chemical properties in laboratory.

Number of plant species in the agroforests varied between 10 and 33 species per plot, with
a total of 79 species (69 genera, 36 families). The highest species number was belonged to the
family of Meliaceae (6 species), and followed by Anacardiaceae (5 species), Bignoniaceae (5
species), Euphorbiaceae (5 species) and Lamiaceae (5 species). The forest tree species were
Nephelium hypoleucum Kurz., Dracaena angustifolia Roxb., Lagerstroemia duperreana Pierre ex
Gagnep, etc. The species diversity index using Shannon-Wiener Index (SWI) was 2.31. The
biomass of shade trees was calculated using allometric equations of Tsutsumi et al. (1983): fruit

trees, 4,233.18 kg rai (26.46 Mg ha') and shade trees, 14,471.53 kg rai’ (90.45 Mg ha™).



The average amount of carbon stored in the agroforest ecosystems was estimated at 206.66
Mg ha', divided into plant biomass, 57.75 Mg ha ' (28%), and soil system, 148.91 Mg ha"'(72%).

The average amount of total nitrogen stored in the agroforest ecosystems was calculated at
1,454.62 kg rai ', divided into plant biomass, 83.92 kg rai (5.77%), and soil system, 1,370.70 kg
rai’ (94.23%).

The average amount of phosphorus stored in the agroforest ecosystems was calculated at
11.22 kg rai . It was separated into plant biomass, 10.04 kg rai (89.52%), and soil system (available
form), 1.18 kg rai” (10.48%).

The average amount of potassium stored in the agroforest ecosystems was calculated at
81.73 kg rai’. It was separated into plant biomass, 41.63 kg rai(50.94%), and soil system
(extractable form), 40.10 kg rai’ (49.06%).

The average amount of calcium stored in the agroforest ecosystems was calculated at
402.10 kg rai’. It was partitioned into plant biomass, 165.84 kg rai’ (41.24%), and soil system
(extractable form), 236.26 kg rai (58.76%).

The average amount of magnesium stored in the agroforest ecosystems was calculated at
125.92 kg rai partitioned into plant biomass, 24.72 kg rai’ (19.63%), and soil system (extractable
form), 101.20 kg rai” (80.37%).

The average maximum capacity of water storage in the agroforest ecosystems was 724.45
m’ rai. It was divided into the water amount in plant biomass, 22.12 m’ raiEl, and soil system,
702.34 m’ rai .

Soil in the agroforest of pedon 1 was classified into Order Ultisols, Suborder Humults, and
had developing soil profile of A-BA-Bt1-Bt2-Bt3-Bt4.Pedon 2 was classified into Order Inceptisols,
Suborder Ustepts with the developing soil profile of A-BA-BC-C-R. Pedon 3 was classified into
Order Ultisols, Suborder Humults, and had the developing soil profile of A-BA-Bt1-Bt2-Bt3-Bt4.

Bulk density in pedon 1 was low in surface soil and vary low in subsoil. In pedon 2, the
bulk density was low throughout soil profile. As for pedon 3, the bulk density was low in surface
soil and vary low in subsoil.

Soil reaction in surface soil of all three pedons was strongly to very strongly acid, while

subsoil had strongly to extremely acid. Contents of organic matter and carbon were high in surface



soil and low in subsoil. Nitrogen contents in surface soil were low in surface soil and vary low in
subsoil.

For extractable nutrients in soils, phosphorus and sodium were very low throughout soil
profiles. Concentrations of potassium, calcium and magnesium were varied among sites. They were
high to very low in surface soils and moderately to very low in subsoils. Cation exchange capacities
were moderately to very high in surface soils, and high in subsoils. Base saturation percentages in
surface soils were moderately and low in subsoil.

The fruit tree-based agroforest had the environmental advantages to the sites. It provided
economic benefits to farmers from selling fruits as well as environmental balance through storages

of carbon and water.
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