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ABTRACT

Background and Objectives: Forest restoration in conservation areas is the key success of nature-based solution on
environmental crisis and illegal land use changes. The study aimed to clarify the forest restoration types, suitable
species and practices, for ecosystem recovery and livelihood benefits.

Methodology: The degraded areas for forest restoration experiment at Sri Nan National Park were selected. Tree
seedling of 27 species were selected and planted into 6 forest restoration types, Type-1) natural restoration, Type-2)
fast-growing species planting, Type-3) mixed planting with fast-and slow growing species, Type-4) framework species
planting by climax species, Type-5) mixed species planting, and Type-6) under Royal initiative reforestation by 3
forests and 4 benefits. Tree and seedling monitoring was done every year during 2019-2023.

Main Results: All tree seedling of 27 planted species had the average height and diameter at the root collar were 91.0
cm. yr'l. and 20.6 mm. yr , respectively. Intermediate of seedlings survival rate was found, 42.3% .yr']. All measured
indicators had significantly different among forest restoration types. We found that Type-4 had the highest survival
rate (51.4% yr-]), and followed by Type-5, Type-6, Type-2, and Type-3, respectively. While, the growth rate of
diameter at root collar had highest in Type-4, 28.6 mm. yr'l, followed by Type-5, Type-3, Type-2, and Type-6,
respectively. In addition, the highest of height growth rate was found in Type-3, 104.7 cm.yr'l, followed by Type-4,
Type-6, Type-5, Type-2, respectively. Most indicators under Type-4 (framework species planting) had high values,
indicating high sufficiency on forest recovery is detected.

Conclusion: The framework species planting type is high efficiency on forest restoration, leading high biodiversity

recovery and future use for villagers, and it is mostly accepted for community.

" Division of Biodiversity, Department of National Parks, Wildlife and Plant Conservation, Bangkok 10900 Thailand.
? Office of Forest and Plant conservation Research, Department of National Parks, Wildlife and Plant Conservation, Bangkok 10900 Thailand.
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gUnsaumaz3Es (Material and Methods)
1. WUAMSANY (Study area)
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2. M3IRUToYa (Data collection)
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Figure 1 Study site at Srinan National park, Nan province.
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Orevcylum indicum Tectona grandis Spodias pinnara Afzelia xviocarpa Albizia lebbeck

Figure 2 The top five seedling species ranked with the growth rate of collar root.
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Figure 3 The top five of seedling species ranked based on growth rate of height.
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Figure 4 The top five seedling species ranked based on the survival rate.
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Figure 5 The ranking of forest restoration types ranked based on seedling survival rate (%.yr_l).

Abbreviates indicate forest restoration types; FSP (Framework species planting), MSP (Mixed species

planting), FGP (Fast growing species planting), RIR (Royal initiative reforestation), and MFS (Mixed planting

with fast-and slow growing species), respectively.
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Figure 6 The ranking of forest restoration types based on seedling growth rate of; A) diameter at collar

root (D10, mm.yr_l) and B) height (cm.yrEl). Abbreviates indicate forest restoration types; MFS (Mixed

planting with fast-and slow growing species), FSP (Framework species planting), RIR (Royal initiative

reforestation), MSP (Mixed species planting), and FGP (Fast growing species planting), respectively.
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Table 1 Species diversity index (H)) in each forest restoration type. SD. means the standard deviation.

Forest Restoration types Species diversity index (H))

Plot!  Plot2 Plot3  MeantsSD.
Type-1 Natural restoration 2.57 2.50 2.80 2.6210.16
Type-2 Fast-growing species planting 1.56 0.84 1.99 1.4610.58
Type-3 Mixed planning by fast and slow-growing species ~ 1.23 1.67 217 1.6910.47
Type-4 Framework species planting by native species. 291 2.07 2.86 2.6210.48
Type-5 Mixed species planting with 10 species 2.25 1.97 1.96 2.0610.16
Type-6 Royal initiative reforestation 2.23 2.15 1.69 2.0210.29

Table 2 ANOVA test of average of species diversity index (H’) at various forest restoration types.

Source of Variation SS df MS F P-value Fcrit
Between Groups 3.35 5 0.67 438 0.01** 3.10
Within Groups 1.84 12 0.15

Total 5.18 17

Note: significant different ** p <0.01
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Table 3 The Percentage of people who understand about restoring of degraded forest

Topic Yes No
1. Degraded forest is restoring by passive restoration 82.35 17.65
2. Restoring should be selected proper tree 82.35 17.65
3. Restoring of forest is a need to be one of need of the community 88.24 11.76
4. Restoring of forest requires the proper means of each type of forest 94.12 5.88
5. Restoring of forest can increase the biodiversity 100.00 0.00
6. Forest restoration is necessary to prevent forest fires 100.00 0.00
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Table 4 The percentage of the information on the knowledge and understanding of the forest restoration

project of the villagers who come to the discussion

Question

Type of forest restoration

1 2 3 4 5 6 7

1. What type of forest restoration do you think is best for the

forest to be perfect?

20.59 2059 294 17.65 2647 1176 0.00

2. What type of forest restoration do you think is the fastest

way to complete the forest?

5.88 2353 17.65 1176 2059 1765 294

3. What type of forest restoration do you think best benefit

your community?

294 2353 294 1471 2353 2941 294

4. What type of forest restoration do you think contribute the

most to your family’s income?

5.88 5.88 17.65 1471 11.76 3824 588

5. What type of forest restoration do you think you will be able

to restore the forest to the area that is adjacent to your own?

5.88 8.82 11.76 2941 2647 1471 294

Remarks:

Type 1: natural restoration

Type 3 mixed planning by fast and slow-growing species
Type 5: mixed species planting with 10 species

Type 7: Other types based on interviewers

a o < [l
Tagaunsndszuanudiuialumsilgnih 14
INANUHANHAENEINTNLAZNINAUIIVO

a o oA A g .
FUANUTNUIYIN nsou Keystone species 418

= a a A A Jd a
FIMN LazHarnanlgunil ounsdas luau uag

a9 QU

2 a 4 X
anuasalumsduiesdu msinuiuves
Ysunauazyan1ve)r uazusmIneing uaz

Tyn1aue1nauanad 3908090 UNIS

331

Type 2: fast-growing species planting
Type 4: framework species planting by native species

Type 6: Royal initiative reforestation
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