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Developing seed storage protocols to optimize production of
framework tree species for forest restoration

G. Pakkad and S. Elliott
Forest Restoration Research Unit, Department of Biology, Faculty of Science, Chiang Mai University,
Chiang Mai 50200

Lack of seeds is often a serious limitation for tree planting programs to enhance biodiversity recovery,
especially where natural forest is scarce. One challenge is to supply local people with high quality
seeds of suitable tree species that help to accelerate natural forest regeneration (framework species).
This proposed Biodiversity Research and Training Program (BRT) project will develop techniques and
practical guidelines to store, distribute and germinate seeds of framework tree species that have never
been stored before, whilst maintaining genetic diversity. Species studied will be Afzelia xylocarpa,
Castanopsis acuminatissima, Erythrina stricta, Gmelina arborea, Hovenia dulcis, Melia toosendan,
Michelia baillonii, Prunus cerasoides, Quercus semiserrata, Rhus rhetsoides and Spondias axillaris.
These are accepted as framework species of particular value for forest restoration and biodiversity
recovery. A phenology study will determine the optimum time of seed collection. Experiments on seed
germination and seed storage will be carried out on seeds collected at different times and stored at
different temperature. The germinability of stored seeds will also be tested in deforested sites to
determine if they might be suitable for direct seeding: this would remove the expenses of establishing
and running tree nurseries from forest restoration projects, making it much more economical.
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Accelerating the recovery of biodiversity in an abandoned agricultural field
in northern Thailand

P. Wangpakapattanawong (Postdoctoral Researcher), S. Elliott (Advisor)
Department of Biology, Faculty of Science, Chiang Mai University, Muang, Chiang Mai 50202

The framework species method of reforestation, developed by The Forest Restoration Research Unit
(FORRU) at Chiang Mai University, has been used successfully to restore evergreen forest on
degraded former agricultural sites in Doi Suthep-Pui National Park. However, this method has never
been fully replicated in other areas of northern Thailand. This paper reports results of an attempt to test
the FORRU reforestation techniques at Ban Toong Yah, Mae Chaem district, Chiang Mai, at a similar
elevation as FORRU’s original plots at Ban Mae Sa Mai, Mae Rim district, Chiang Mai. Seventeen
species of framework tree seedlings were planted in June 2004. The results indicate that the seedlings
achieved lower survival rates than at the FORRU’s original site. Height growth, root collar diameter,
and crown width were lower than those recorded at FORRU’s original site. The seedlings achieved an
average survival rate of about 50%. Eugenia fruticosa, Quercus kerrii, Hovenia dulcis, and
Lithocarpus elegans had the highest survival rates of 72%, 71%, 70%, and 70%, respectively. Betula
alnoides achieved only 20% survival rate. The exposed, windy environment of the planting site might
account for lower than expected growth and survival rates. Fire did not occur in the first dry season.
Second-year growth of the remaining saplings will be monitored in 2005-2006. Plant diversity at the
end of the second year and before planting will be compared.
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Nutrient dynamics of natural evergreen forests in eastern region of Thailand

P. Glumphabutr (Graduate Student), S. Kaitpraneet (Thesis Advisor)
Department of Silviculture, Faculty of Forestry, Kasetsart University, Chatuchak, Bangkok 10900

Nutrient dynamics of natural evergreen forests in eastern region of Thailand was studied in moist
evergreen forest (MEF) hill evergreen forest (HEF) at Khao Khitchakut National Park and in dry
evergreen forest (DEF) at Khao Soi Dao Wildlife Sanctuary, Chanthaburi province. The results
revealed that the following aboveground biomass production, rate of annual biomass increment, rate of
litterfall and nutrients content in soil were different in evergreen forest, therefore they affected the
nutrient dynamics in each part of the forest. DEF showed highest rate of nutrient retain in plant and
soil systems, followed by MEF and lowest in HEF, respectively. Nutrient dynamics of Nitrogen (N),
Phosphorus (P), Potassium (K), Calcium (Ca) and Magnesium (Mg) of these evergreen forests in
terms of uptake rate, return and release rate from litterfall and decomposition of litters were highest in
DEF, followed by MEF and lowest in HEF, respectively. Furthermore, turnover rate of nutrients in
litter on soil surface were highest in DEF and lowest in HEF. It could be obviously concluded that
biomass production, litterfall and soil fertility affected to nutrient dynamics system of the three
evergreen forests.
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Comparison of leaf area index, above-ground biomass and carbon sequestration
of forest ecosystems by forest inventory and remote sensing
at Kaeng Krachan National Park, Thailand

N. Nuanurai (Graduate Student), N. Gajaseni (Thesis Advisor)
Department of Biology, Faculty of Science, Chulalongkorn University, Phayathai Road,
Patumwan, Bangkok 10330

The objective of this study is to apply remote sensing to estimate the Leaf Area Index (LAI), above-
ground biomass and carbon sequestration of various forest types at Kaeng Krachan national park.
Sampling plots at 30x30 m. were randomly located in each forest ecosystems type. The Diameter at
Breast Height (DBH) and total height of trees in each plot were measured. These data were then used
to estimate LAI and above-ground biomass by means of allometry. To position the sampling plots,
Global Positioning System (GPS) was used. The pixel coordinates of Landsat 5 TM image that
corresponded to the plot location were identified to determine the BDR and BDR Ratios. As the
results, carbon sequestration had varied in different types of forests that tropical rain forest is higher
than dry evergreen forest, mixed deciduous forest and dry dipterocarp forest as 263.94+40.07,
201.86+15.17, 99.47+8.37 and 42.61+9.54 tonne C/ha.
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Effects of herbivory and season of clearing on species composition and algal
succession at Sirinat Marine National Park, Phuket Province, Thailand

J. Mayakun'(Graduate Student), A. Prathep'(Thesis Advisor), Kim, Jeong Ha’ (Thesis Co-advisor)
Department of Biology, Faculty of Science, Prince of Songkhla University, Hat Yai, Songkhla, Thailand 90112
Department of Biological Science, Sungkyunkwan University Suwon, S. Korea

The effects of herbivory and season of clearing on species composition and algal succession were
studied at mid-intertidal zone, Sirinat Marine National Park, Phuket Province during January 2004 to
July 2005. The experimental design comprised 1 gap size of clearing (20x20 cm?), 2 seasons of
clearing (January 2004 and July 2004) and 2 densities of herbivory. Cages (25%25x20 cm®) were used:
five fully caged and five uncaged plots. In this study, the pattern of algal community development
during succession is in the initial stages. Different percent cover of algae responded differently to the
gaps cleared in different seasons. The first colonization was Enteromorpha sp. in both of two seasons.
For the dry seasonal clearing, Enteromorpha sp. was dominant species in the experimental plots with
82.5% in May. While, Cladophora sp. was only conspicuous species in unmanipulated plots and stage
of Padina sp. had been becoming dominant species in July. The rainy seasonal clearing had shown
that the percentage cover of Enteromorpha sp. was greatest with 100%. It colonized rapidly than dry
season. Cage experiment, there were no the differences in both pattern of recolonization and percent
cover. We should be able to explain the effects of herbivory and season of clearing on species
composition and algal succession at the end of this study.
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Assessment of species and distribution of waterbirds for bird watching activity at
Bung Boraphet non-hunting area, Nakhon Sawan Province

S. Chourboonmee (Graduate Student), Y. Trisurat (Thesis Advisor)
Major Field Parks and Recreation, Department Conversation, Facuty of Forestry, Kasetsart University,
Phahonyotin Road, Bangkean, Bakkok 10900

Results of study revealed that there are 5 hydrophytes at Bung Boraphet had 5 types, namely 1)
emergent plant, 2) marginal plant, 3) floating plant, 4) open water and 5) etc. Six focal waterbirds
were chosen to develop distribution maps including Lesser Whistling-Duck, Purple Swamphen,
Pheasant-tailed Jacana, Asian Openbill, Purple Heron and Little Comorant. The Logistic Regression

Analysis was employed to analysis the distribution of waterbirds with 5 independent factors:
vegetation types, bythymethy, fishing location, distance to villages and distance to lake edges. The
result of statistic analysis presented that vegetation types, distance to lake edgs and fishing location
were significantly related to waterbird distribution. It is noticed that each waterbird species had its its
own distribution pattern which is relatively differ from other species due to its feeding behaviors. Data
on sample waterbirds, distribution points and waterbird distribution maps were used to for nature
interpretation trail and nature interpretation handbook for bird watching activity. The topic of nature
interpretation program was entitled “Waterbirds in Bung Boraphet” and the main theme of this
program was “Relationship between and environment”and there were 7 sub-theme, including 1) A
beautiful female bird and a male incubator, 2) A long leg bird and Golden apple snail, 3) Migration
from the far north, 4) Standing silently to catch prey, 5) A bright blue-Resident waterbird, 6) Diving to
catch fish, and 7) Cooperation for waterbird conservation. Inaddition, interpretation program of 7 sub-

theme were designated through the loop nature trail where the beginning and last points were located
in the same position.
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An evaluation of mangrove forest in Bang Khun Thian District, Bangkok

N. Luangchosiri (Graduate Student), A. lim (Thesis Advisor)
Department of Economics, Faculty of Economics, Kasetsart University, Phaholyotin Road,
Chatuchak, Bangkok 10900

Bang Khun Thian mangrove forest is important and useful for the people of Bangkok and neighboring
areas. However, it has been confronted with problems of degradation and rapid reduction because of
coastal erosion and encroachment for other purposes. The objective of this study is to evaluate the
monetary value of the Bang Khun Thian mangrove forest in terms of option and existence value based
on contingent valuation method (CVM). The CVM is conducted by questionnaire to survey Bangkok
people’s willingness to pay (WTP). The population of this research are the Bangkok people who are in
the labor force and have registered in Bangkok. Seven hundred and eighty samples were surveyed, 761
completed questionnaires are analyzed. Then evaluating mangrove forest value by Ordinary Least
Squares (OLS) method. The result of the study found that the option value is 489,968,280.62 baht per

year, including the existence value amount 662,653,619.06 baht per year. Thus, the value of the Bang
Khun Thian mangrove forest is approximately 1,152,621,899.68 baht per year. This value indicates
that mangrove is important and useful for the people and should preserve and rehabilitate the Bang
Khun Thian mangrove forest so that it remains in good condition and abundance.
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