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ABSTARCT

Background and Objectives: Forest restoration models often focus on shortening the recovery process into its original forest, as
well as fulfilling the need of forest utilization by surrounding communities. This study aimed to detect the effects of forest restoration
on forest utilization at Ban Huai Pu Ling Forest Development Station, Om-Koi District, Chiang Mai province.

Methodology: In 2021-2022, the quantitative data on plants were collected, using purposive random sampling method, from within
three 20 x 50 m plots in each of the three rehabilitated forest areas, namely naturally regenerated forest, 2004 restored forest, and
2008 restored forest areas. Also, interviews were designed and conducted on 142 households, followed by focus group discussions
in order to identify forest utilization patterns of the villagers, focusing especially on types of forest plant being use (food group, herb
group, timber group, etc.) and possibly forest management practices under the forest development station.

Main Results: There was a total of 51 species, 41 genera and 24 families found within three rehabilitated forest areas, which
moderated level diversity was found (H'= 2.4). Based on tree diameter class distribution, non-normally distributed according to the
bell curve pattern was found for all three areas. Indicating discontinued regeneration was detected, whereby number of small trees
was less than large trees. This may be due to over exploitation of the forest by villagers. For the forest utilized types, it was found
that the naturally regenerated forest was most used at 100% followed by the 2008 and 2004 restored forest, at 49.30% and 21.13%,
respectively. Focus group discussion results suggested that villagers wanted the station to supply the suitable native tree seedlings
for firewood or other uses, and suitable seedlings of economic fruit trees for planting in allocated lands. Moreover, they required
degraded areas for raising livestock during cropping season. In addition, the community regulations should be established that
villagers could participate together with the officials on forest conservation program.

Conclusion: Natural forest restoration had high supported the need of villagers on forest utilization. Thus, allowed natural recovery,

in particular small degraded areas, should be concerned for optimized efficiency on forest utilization under sustainable management.

Keywords: Plant regeneration; forest resources reliance; plant utilization.
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Table 1 Forest management pattern areas of Ban Huai Pu Ling Forest Development Station

Location Forest restoration age Forest type Number of plots
E 466104 N 1937571 natural regenerated forest DDF 3
E 445437 N 1937295 2004 restored forest (19 year) DDF 3
E 444991 N 1937935 2008 restored forest (15 year) DDF 3

Remark: DDF = deciduous dipterocarp forest

a) Natural regenerated forest,

b) 2004 restored forest (19 year),
¢)  2008restored (15 year)

20000

Thailand

W00 40000 40000 420000 430800 MO0 480000 480090

l:l Omkoi District, Chiang Mai Province

@ Ban Huai Pu Ling Forest Development Station

Figure 1 Location of study area at Ban Huai Pu Ling Forest Development Station, Chiang Mai province
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Table 2 A comparison of quantitative data between restoration plots using Kruskal Wallis test

Forest restoration Tree density Total DBH Total basal area Total species Shannon
age (tree/site) (average) (m3) number diversity index

NF 123.67 +£23.44 14.07 £1.21 2.49+0.12 25.00 £ 3.61 2.58+0.33
2004 128.00 + 12.12 12.17 +£0.71 2.08£0.04 17.67 +£2.31 2.14£0.11
2008 209.67 £+ 63.61 11.54 +£1.60 3.02 £0.46 22.67+1.15 2.50+£0.20
Kruskal Wallis Test ns ns ns ns ns

P-value 0.62 0.43 0.40 0.17 0.40
Chi-squared 5.33 8.00 7.33 6.44 7.33

Remarks: ns = non-significant different at p>0.05; NF = natural regenerated forest, 2004 = 2004 restored forest (19

year) and 2008 = 2008 restored forest (15 year)
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Figure 2 Diameter class distribution of tree population in each restoration plot; a) natural forest regeneration,

b) restored forest in 2004 (19-year) and ¢) restored forest in 2008 (15-year).
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Appendix table 1 The quantitative ecological data in each restoration plot and plant species of people utilization based on interview collection.

Stem density

Basal area (mz)

Utilization group

Family/Botanical name

NF 2004 2008 NF 2004 2008 Food Herb  Fuel and timber  Dying and tradition = Others
Anacardiaceae
Lannea coromandelica (Houtt.) Merr. 1 0.015 \/
Mangifera caloneura Kurz 1 1 0249 0.006 \/ \/ \/ \/
Buchanania lanzan Spreng. 4 2 0.028 0.008 \/
Gluta usitata (Wall.) Ding Hou 4 20 6 0.111 0.27 0.77 \/
Semecarpus cochinchinensis Engl. 2 1 0.02 0.01 \/
Annonaceae
Hubera cerasoides (Roxb.) Chaowasku 2 0.008 \/ \/
Bignoniaceae
Oroxylum indicum (L.) Benth. ex Kurz 1 0.006 \/ \/ \/
Burseraceae
Canarium subulatum Guillaumin 1 5 3 0.013 0.023  0.019 \/ \/
Combretaceae
Terminalia pierrei Gagnep. 11 2 1 0.181 0.026  0.011 \/
Terminalia alata B. Heyne ex Roth 3 0.065 \/
Terminalia chebula Retz. var. chebula 2 5 0.065 0.086 \/ \/ \/
Terminalia bellirica (Gaertn.) Roxb. 8 0.068 \/
Dilleniaceae
Dillenia obovata (Blume) Hoogland 1 0.021 \/
Dipterocarpaceae
Shorea obtusa Wall. ex Blume 105 144 139 2.922 1.995 3.057 \/ \/

n <
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Appendix table 1 (cont.)

Family/Botanical name

Stem density

Basal area (mz)

Utilization group

NF 2004 2008 NF 2004 2008 Food Herb Fuel and timber Dying and tradition  Others
Dipterocarpaceae
Anthoshorea roxburghii G. Don 3 0.011 \/
Dipterocarpus tuberculatus Roxb. 3 17 2 0.060 0.746 0.056 \/ \/ \/
Pentacme siamensis (Miq.) Kurz 36 53 2 1.196 2.087 0.134 \/
Ericaceae
Craibiodendron stellatum (Pierre) W. W. Sm. 6 0.025 \/
Vaccinium sprengelii (G. Don) Sleumer 1 15 0.003 0.086 \/ \/
Fabaceae
Dalbergia cana Graham ex Kurz var. cana 1 0.014 \/
Albizia chinensis (Osbeck) Merr. 3 0.081 \/
Dalbergia ovata Graham ex Benth. var.
6 1 0.029 0.007 \/
glomeriflora (Kurz) Thoth.
Dalbergia cultrata Graham ex Benth. 4 13 0.079 0.086 \/
Dalbergia assamica Benth. 3 6 15 0.047 0.129  0.115 \/
Pterocarpus macrocarpus Kurz 8 5 0.161  0.109 \/ \/
Fagaceae
Quercus brandisiana Kurz 42 5 54 0.826 0.155  0.755 \/ \/
Lithocarpus polystachyus (Wall. ex A. DC.) 5 0.007 \/
Quercus kerrii Craib 15 33 68 0.146 0379 1.153 \/
Lithocarpus magneinii A. Camus 8 38 0.089 0.831 \/

n <
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Appendix table 1 (cont.)

n <

<

Stem density Basal area (m’) Utilization group
Family/Botanical name
NF 2004 2008 NF 2004 2008 Food Herb Fuel and timber Dying and tradition = Others
Hypericaceae
Cratoxylum formosum (Jack) Dyer 2 6 0.070  0.009  0.092 \/ \/
Lamiaceae
Vitex peduncularis Wall. ex Schauer 1 2 0.003 0.031 \/
Lecythidaceae
Careya arborea Roxb. 1 2 0.022  0.027 \/ \/ \/
Magnoliaceae
Magnolia baillonii Pierre 1 0.011 \/
Malvaceae
Pterospermum lanceifolium Roxb. 1 0.028 \/ \/
Sterculia sp. 1 0.015
Grewia eriocarpa Juss. 1 0.022 \/
Bombax insigne Wall. 4 1 2 0.038 0.005  0.010 \/
Melastomataceae
Memecylon plebejum Kurz var. plebejum 1 1 0.002  0.003 \/
Moraceae
Ficus benjamina L. 1 0.156 \/
Artocarpus lacucha Roxb. ex Buch.-Ham. 1 0.002 \/ \/ \/
Myrtaceae
Tristaniopsis burmanica var. rufescens 14 8 43 0.124 0.031 0.240 \/

2L 2

Syzygium claviflorum (Roxb.) Cowan & Cowan 8 27  0.188 0.262
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Appendix table 1 (cont.)

Family/Botanical name

Stem density

Basal area (mz)

Utilization group

NF 2004 2008 NF 2004 2008 Food Herb Fuel and timber  Dying and tradition = Others
Pentaphylacaceae
Anneslea fragrans Wall. 2 5 17 0.018 0.029 0.143 \/
Phyllanthaceae
Emblica officinalis L. 5 2 17 0.019  0.005  0.085 \/
Phyllanthaceae
Aporosa villosa (Wall. ex Lindl.) Baill. 13 22 81 009 0129 0165 \ N
Proteaceae
Helicia nilagirica Bedd. 1 0.004 \/ \/
Rubiaceae
Mitragyna hirsuta Havil. 6 0.0504 \/
Wendlandia paniculata (Roxb.) DC. 17 16 74 0.098 0.077 0.416 \/ \/
Gardenia sootepensis Hutch. 16 14 12 0.104  0.075  0.055 \/
Pavetta indica L. var. indica 2 0.0083 \/
Symplocaceae
Symplocos racemosa Roxb. 3 2 0.007 \/
Theaceae
Schima wallichii (DC.) Korth. 2 4 0.026 0.012  0.018 \/
Total 367 373 624 17376 6.370  8.936 16 26 20 8 8

Remark: NF = Natural forest regeneration, 2004 = restored forest in 2004 (age 19-year) and 2008 = restored forest in 2008 (age 15-year)
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