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A comparative study on plant communities of sugar palm (A4renga pinnata) under three
different forest conservation managements was conducted at three sites : Ban Numki-Klang,

Ban Numki-Neur and Ban Numki-Tai, Tombun Phatong Amphur Thawang-Pa, Nan Province.
The study period was from October 1999 to May 2002. The objective of this study was to compare
ecological systems observed under three different forest conservation managements by local
communities in order tooselect suitable management types for other areas. Twenty-eight sampling
plots (40 m. x 40 m.) were used for ecology study. Soil samples were collected from each horizon
of three soil profiles and used for physical and chemical properties analysis. At each studied site,
a plot size of 1 m. x 1 m. was sampled for biomass study of ground-covered species. Three data
collection methods were applied: interview using 150 questionnaires, 51 for Ban Numki-Klang,
66 for Ban Numki-Neur, and 33 for Ban Numki-Tai, group discussion and observation.

The results showed that ecology of the dry evergreen forest where Arenga pinnata
existed of the three sites were different. The total number of tree species in Ban Numki-Klang was
the highest, with a total of 89 species. Fifty-three and 46 species were found in Ban Numki-Neur
and Ban Numki-Tai, respectively. Average tree density in plant community of Ban Numki-Klang
was the highest, 138 trees/rai. The lower tree densities of 91 trees/rai were found in Ban Numki-Tai,
and 80 trees/rai in Ban Numki-Neur. The total stem basal areas in plant communities of Ban
Numki-Klang, Ban Numki-Neur and Ban Numki-Tai were 78.88,42.02 and 43.28 mZ/rai,
respectively. The Shannon-Wiener Indexes (SWI) in plat community of Ban Numki-Klang was
the highest value, 4.04. The lower values were found in Ban Numki-Neur (4.02) and Ban Numki-Tai

(2.99). The similarity value of plant communities was high (71.71%) between Ban Numki-Neur and
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Ban Numki-Tai. Arenga pinnata trees was greatly destroyed in Ban Numki-Tai and lesser in Ban
Numki-Neur Ban and Numki-Klang. Such values were 6.57, 6.09 and 3.93%, respectively. This is
onc important problem affecting sustainability of Arenga pinnata utilization as well as
conservation and management in each Numki villages.

Soil in plant communities of Numki villages was classified as Ban Chong’s soil series.
Claystone and Phyllite were soil parent materials in these areas. Physical properties of soil in
three Ban Numki villages were obviously similar. The soil texture was mainly clay loam and clay
and the soil was deeper than 100 cm. Chemical properties of soil were obviously different among
three plant communities. Soil reactions in the plant communities ranged from moderately acid to
very strongly acid and were different among the three plant communities. The pH values in upper soil
of Ban Numki-Klang, Ban Numki-Neur and Ban Numki-Tai plant communities varied between
5.10-5.11, 4.40-4.65 and 4.46-5.56, respectively. The organic matter content in upper soil was the
highest in Ban Numki-Klang plant community, 2.13-4.66%. The lower contents were between
1.55-3.86% for Ban Numki-Tai and between 1.29-3.26% for Ban Numki-Neur. The nitrogen
content in upper soil was the highest in Ban Numki-Klang plant community, varying 0.09-0.18%.
The lower contents were 0.08-0.16% for Ban Numki-Tai and 0.07-0.14% for Ban Numki-Neur.
Cation exchange capacity (CEC) of upper soil was the highest in Ban Numki-Klang and, lower in
Ban Numki-Tai and Ban Numki-Neur. They were 4.3-5.29, 3.75-5.01 and 2.66-3.08%, respectively.
The extractable P in upper soil in Ban Numki-Tai was the highest, 4.48-47.05 ppm. In Ban
Numki-Klang and Ban Numki-Neur were nearly the same ranges, 11.4-15.24 and 7.53-18.42 ppm,
respectively. The extractable K contents in upper soil in Ban Numki-Klang, Ban Numki-Neur and
Ban Numki-Tai were similar ranges. The values varied between 151.83-239.75, 141.15-256.85
and 110.00-220.50 ppm, respectively. The highest extractable Ca was found in upper soil in Ban
Numki-Tai plant community and the lower contents were observed in Ban Numki-Klang and Ban
Numki-Neur plant communities. They were 1180.50-3096.50, 1441.75-2834.35 and 770.00-1411.00
ppm, respectively. The highest extractable Mg in upper soil was occurred in Ban Numki-Tai plant
community and the lower contents were observed in Ban Numki-Klang and Ban Numki-Neur plant
communities. Such amounts were 279.60-522.00, 98.50-208.50 and 119.50-139.25 ppm, respectively.

The different Arenga pinnata management models had influenced on ecosystems in three

villages of Ban Numki plant communities. Arenga pinnata management mode! in Ban Numki-
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Klang village was the most cffective. This management model basc on a geographiccal forest area,
and was designated to a houschold level. Each household received bencfits from Arenga pinnata
utilization. The farmers were responsible for all forest resources on their designated land by certain
rules restrictions. This system could maintain the abundant forest condition resulting the highest
number of Arenga pinnata trees. The less effective management was found in Ban Numki-Neur
and Ban Nu;nki~Tai villages. A conditioned management model was used in Ban Numki-Neur
village. It focused on capacity of people as work force for harvesting Arenga pinnata. There were
many rules to conserve Arenga pinnata but no rules were set to protect other natural resources in
the forest. Therefore, Arenga pinnata was used for family utilization and sold in market. Forest
condition may be adversely affected as over utilizations are continuedly performed. For Numki-Tai
village, a centralized management model was used. It focused on reduction of Arenga pinnata
harvesting. There were many rules to conserve and increase the number of Arenga pinnata trees.
From 1999 to 2001, the production of Arenga pinnata in Ban Numki-Klang, Ban Numki-Neur and
Ban Numki-Tai tended to increse. The production in Ban Numki-Klang in 1999, 2000 and 2001
were 27195.00, 30177.00 and 29295.00 kg/year/village, respectively. The total production in Ban
Numki-Neur in 1999, 2000 and 2001 were 8246.70, 9359.70 and 10138.80 kg/year/village,
respectively. The total production in Ban Numki—Tai‘in 1999, 2000 and 2001 were 1293.60,
1806.42 and 1848.00 kg/year/village, respectively. The Arenga pinnata was packed in kerosine can
to make a sale. (1 kerosine can contains 21 kg.) The average prices of Arenga pinnata decreased
since 1999. The average prices in Ban Numki-Klang in 1999, 2000 and 2001 were 300.87, 260.00
and 248.70 baht/kerosine can, respectively. The average prices in Ban Numki-Neur in 1999, 2000
and 2001 were 264.47, 255.15 and 240.76 baht/kerosine can, respectively. The average prices in
Ban Numki-Tai in 1999, 2000 and 2001 were 250.00, 230.00 and 250.00 baht/kerosine can,
respectively. From this study, it was found that Arenga pinnata management models used in each

village could maintain sustainability of Arenga pinnata utilization and forest abundance.





