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Abstract

Project Title: The development of sustainable rubber agroforestry in degraded forest,
Northern Thailand

Researcher: Chongrak Wachrinrat and others

E-mail Address: fforcrw@ku.ac.th

Project Period: 1 year (August 2013-December 2014)

The demand for natural rubber increased steadily. Cause a significant expansion
of rubber plantations in Thailand. Conversion of cash crop to pure stand of rubber
plantation on mountainous head watershed of northern Thailand has been increasing.
The objective of this research plan was to study the suitable model of para rubber
agroforestry in the northern Thailand.

The financial return between monoculture rubber plantation and rubber
agroforestry systems including rubber intercropped with longan, rubber intercropped
with coffee, rubber intercropped with teak and junsgle rubber agroforestry under 10
years of investment project in degraded forest lands in Chiangrai, Pha-yao and Nan
Provinces. The results showed that agroforestry patterns including rubber intercropped
with coffee, rubber intercropped with rattan and juggle rubber agroforestry provided
higher financial return than monoculture rubber plantation. Intercropping rubber with
teak provided high financial return in a long term. However, increasing of the land size
for rubber plantation or using teak as the boundary of rubber planting should be
performed. Intercropping rubber with longan was not suitable in rubber plantation in a
long term.

Structure of plant communities and natural regeneration under rubber stand,
this study was found pararubber was dominant tree in all sample plots. The species of
seed in soil was less than seed rain. In the other hand the amount accumulated of
seed in the soil was more than seed rain. Seeds which found a large quantity were para
rubber, Tectona grandis Linn., Dalbergia g¢lomeriflora Kurz and Pterocarpus indicus
Willd. The seeds were dried, except rubber seed can germinate. Because of dense and
large canopy (65.16-89.22 %), the light trough crown cover was low intensity (45.44-

57.65), because a lot of ground litter, the saplings cannot germinated.



This study was found that soil texture, pH and PD are not significant difference.
The soil textures of top and sub layer of almost all plots were classified as clay soil.
Average pH of the top soil layer of R, RF, RO and RT are 4.36, 4.43, 4.34 and 4.47 and of
the sub layer are 4.49 4.53 4.44 and 4.61 respectively. Average PD of the top soil layers
are 2.57,2.48, 2.66 and 2.63 g/cm3 and of the sub soil layer are 2.89, 2.63, 2.77 and 2.75
g/c:m3 respectively. OM of the top soil of RF is significantly highest but not significantly
difference in the sub soil. Average OM of the top soil layer of R, RF, RO and RT are 3.31,
4.64,3.50 and 3.93 percent and of the sub soil are 1.55,2.39, 2.46 and 2.26 percent
respectively. BD of the top and sub soil layer of RF are significantly lowest. Average BD of
the top soil layer of R, RF, RO and RT are 1.13, 0.96, 1.18 and 1.07 g/cm3 and of the sub
soil layer are 1.32, 1.22, 1.28 and 1.38 g/cm3 respectively. As the result, only TP of the
top soil of RF are significantly highest. Average TP of the top soil layer are 56.26, 60.37,
55.57 and 59.33 percent and of the sub soil are 53.34, 53.09, 53.49 and 51.61 percent
respectively. All hydrological parameters are significantly difference except Ks of the sub
soil layer. Canopy of the R can significantly catch the lowest rainfall amount. There are
4.8, 8, 14.7 and 9.3 percent of total rainfall respectively. In addition f. and Ks of R are the
lowest rate compares to others land cover. While Ks of the RF are significantly highest
causing the lowest propotion of surface runoff. Values of f. are 125, 474, 366 and 618
mm/hr and Ks are 253, 1,402, 835 and 1334 mm/hr respectively. Proportions of the
surface runoff are 0.25, 0.14, 0.65 and 0.59 percent of total rainfall respectively.

Total numbers of potential species that could plant with pararubber in this
study were 144 species; 9 species are climbers, 6 species are ferns, 7 species are
grasses, 51 species are herbs, 5 species are palms, 17 species are shrubs, and 49 species
are trees. Light intensity could be separated into 8 groups according to statistical
difference at P<0.05 and presented as percentage of light at the ground compared to
licht above the crown; (1) at age 1, light that reached the ground was 95% of the light
above the crown, (2) at age 2 was 74%, (3) at age 3 was 64%, (4) at age 4 was 41%, (5)
at age 5 was 23%, (6) at age 6 and 7 were 17-18%, (7) at age 8 was 12%, and (8) at age
9 and 10 were about 9%. Root distributed equally in every directions with no different
in the distance from the base. Root dry mass at age of 4-7 was the greatest followed
by age > 7 while the lowest root dry mass was at age of 1-3. From the results, 15
species were selected for further study on photosynthesis and growth including 5

species from trees, shrubs, and herbs. Each species will be studied under 6 different
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light intensity; control (100% of natural light), 75%, 60%, 40%, 20%, 10% of natural light
intensity. Photosynthesis and growth will be measured in order to discover which

species are suitable at which light intensity.

Keywords: rubber tree, agroforestry, sustainable development, degraded forest,

Northern Thailand



