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ABSTRACT

Trees provide shelter, release oxygen, absorb carbon dioxide, and reduce temperature in
urban park. However, tree mortality leading to its falling can be dangerous and can be a caused is
by wood-decaying macrofungi (WDM). They destroy heartwood and sapwood by releasing enzymes
to decompose wood components. There are many species of WDM and each species causes wood
destruction to varying degrees. Thus, the aim of this study was to find species of WDM causing
catastrophic failure in tree structural integrity and to perform a risk assessment in Lumphini park,
Bangkok, Thailand. Within a total of 276 trees surveyed, 33 WDM specimens were found on 21 trees.
They were identified under 16 species, two genera (Ganoderma and Phellinus), two families, two
orders, one class, and one phylum. Ganoderma was the most frequently found WDM in this study,
accounting for 67% of all specimens. Tree risk assessment revealed that the overall risk at Lumphini
park was low. The highest failure was found on trunk. The likelihood of tree failure was significantly
different (p<0.001) between different tree species. Casuarina jugshuhniana had the highest likelihood
of failure, followed by Acacia auriculiformis and Delonix regia, respectively. Ganoderma caused
more tree failure than Phellinus. Moreover, the occurrence of WDM on any trees indicated that the
likelihood of tree failure was higher than the trees without WDM.

Keywords: Mushroom; Shelf fungus; Tree risk assessment; Urban tree
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Wanue 276 du wuiiavhated eliianue 33
AI9E19 ANUNTNTATUUNAUNANBYNTUIG 1UBE
Tu 1 TWdu (phylum) 1 $u (class) 2 Swsiu (order)
2 34 (family) 2 @na (genus) € asin 2 ana
manaaleun 1) anawianduie (Ganoderma spp.)
Fru1u 22 deg19 Aardu 67 Lesidudves
Foe19vianin Faduiegsauysaifiarunsa

Yundasuunedale 18 faogne waziiegeiiil
Fnwagnadugiuiveliauysal #Wanue
4 fe819 Uag 2) @aNawnand (Phellinus spp.)
1w 11 daeg1e Andu 33 Wesidusdves
Frotreanun 3slianuisadasunlusssu
siiald osandnuuenedngiuineivesnen
winlaiauysal (Table 1 wag Figure 1)

Table 1 Wood-decaying macrofungi (WDM) collected from Lumphini park, Bangkok.

Fungal Species Host Tree

Defect

Phylum Basidiomycota
Class Agaricomycetes
Order Polyporales
Family Ganodermataceae

Ganoderma weberianum

(Bres. & Henn. ex Sacc.)
Ganoderma casuarinicola
J.H. Xing, B.K. Cui & Y.C. Dai
Ganoderma thailandicum
Luangharn, P.E. Mortimer,
Karun. & J.C. Xu
Ganoderma multiplicatum
(Mont.) Pat.
Ganoderma sp.1, sp.3,
sp.4, sp.5, sp.6, sp.7, sp.8,
sp.9, sp.10, sp.11
Ganoderma sp.2
Order Hymenochaetales
Family Hymenochaetaceae
Phellinus sp.

Peltophorum pterocarpum
(DC.) K.Heyne

Samanea saman (Jacg.) Merr.

Sindora siamensis Miq.

Peltophorum pterocarpum
(DC.) K.Heyne
Peltophorum pterocarpum
(DC.) K.Heyne

Sindora siamensis Miq.

Acacia auriculiformis A.Cunn.
ex Benth.

Samanea saman (Jacq.) Merr.

Casuarina jughuhniana Miq.

white rot and butt rot (Mohanty et al.,
2011)
white rot (Xing et al., 2018)

white rot (Luangharn et al., 2019a)

decaying wood log (Hapuarachchi et al.

2019)
white rot (Helen, 2000; Luley, 2006)

white rot (Helen, 2000; Luley, 2006)

heart rot and root rot (Potter et al., 2006)

decay heartwood, white rot (Kiran et al.,
2012)
white rot, found on living tree genus

Casuarina (Hodges and Tenorio ,1984)

NanN1SANEIASIT nuLiavinanel olgl

Wied 2 ana Ao Wianduie (Ganoderma) waziiin
1993 (Phellinus) At uuuduliiusnamuguii
ADAAABINUNIIANYIVOY Shunping et al. (2020)
Fanuiiavhanedelsiaaesanadiduanaiiuly
aassaeiiafyluwnunasesfiiargoans
usnninuinaesngudananuddsiivinana

Wy (Auricularia) Faududavhaneideliiddy
Snanadie Snveddenadastunisdnuves
Singh et al. (2013) fiFnwAnuvaneinveuia
vhaneud ol gl lun i uiiufsudees
Suifle nan1sAnwInuingna Ganoderma 170
ﬁqm 5998911 A Inonotus, Phellinus, Ceriporia,

Schizophyllum, Phanerochaete, Pleurotus Wag
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Leucoagaricus MU UONANLAFNARINGT
Preugaiidiavinaneidelianadu q Aaunsony
T deud uuaziduanngvesnisyveadold
lawn Polyporus (Hasnul et al., 2012; Yoshie et
al., 2018), Armillaria, Perenniporia, Oxyporus,
Trametes (Sanchez et al., 2008; Hasnul et al,
2012), Fomitopsis, Lentinus, Microporus (Hasnul
et al.,, 2012) dwmiuiinana Ganoderma lan
d51891unu svue 224 via (https://www.
catalogueoflife.org/) LLaﬂuﬂixmﬂq'mLu'if’ﬂm
eun Ju a1 win lne uag Feaun nuiinana
Ganoderma ‘ﬁ'wm 35 iin (Hapuarachchi et al.,
2019) agwiulddwialuana Ganoderma tudl
AUNAINYIAABUT19E S Lazu1evda YU
G. lucidum §adinsdnduunlidaau (Xuanwei
et al., 2008) Tullagiuinisseaunsaunuliin
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Figure 1 Wood-decaying macrofungi collected from Lumphini park, A) Ganoderma weberianum, B)

G. casuarinicola, C) G. thailandicum, D) G. multiplicatum, E) Ganoderma sp.1., F)

Ganoderma sp.2, G) Ganoderma sp.3, H) Ganoderma sp.4, 1) Ganoderma sp.5, J)

Ganoderma sp.6, K) Ganoderma sp.7, L) Ganoderma sp.8, M) Ganoderma sp.9, N)

Ganoderma sp.10, O) Ganoderma sp.11, P) Phellinus sp.12

nsUszifiunnudessunsieduld
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Form (Dunster et al., 2017) Yufiarsan 3 dau
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\Fesgaiign (3.0 Wasidus) nuddiu (Figure 2)
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(Figure 3) wuirwiiaifienudssdunsioinniian
Ao aulszdnms Wesmnldudadisiuiuannds
50 Wesiiud Fediaundssdunnesziugedian
LLﬂ%ﬂ?’WﬁJL%ENQQ JOIRWNAD WUV LagnTeiiuuseA
Famuinsuaudulsiie 2 vie Sanudessunse
gafign uazAduLdeege uni 16.2 uay 14.3
Woesidud auaisu Iuﬁumsﬁé’ummmﬁﬂqﬂiu
vsuauguR iy niudaud sedneyly
SEUR

Level of tree risk

Extrerne 2.90 %
High 11.23 %
Moderate 22.83 %
Low 63.04 %

Figure 2 Map showed different risk levels of tree failure in Lumpini park, Bangkok (red=extreme,

yellow=high, blue=moderate, and green=low).
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Figure 3 Risk levels of seven tree species in Lumphini park, Bangkok
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Table 2 Difference in likelihood of failure in each part of the tree species.

Likelihood of failure (+ SD)

Species Crown Trunk Root and root Overall of

collar each part

Acacia auriculiformis 1.29°°+0.74 1.00°+0.33 1.86°+1.50 4.14+3.25

Casuarina jughuhniana 2.23°+1.92 2.27°+1.89 1.41°+1.21 5.91°+5.40

Delonix regia 1.00°+0.65 1.82%°+1.39 1.00°+0.77 3.82°+3.25

Peltophorum pterocarpum 1.29%+1.16 1.59°+1.43 1.16°+1.07 4.04°+3.81

Pterocarpus indicus 1.15°¢0.92 1.25°+0.97 1.05°+0.90 3.45°+3.07

Samanea saman 1.53°+1.29 1.47°°+1.19 1.11°+0.95 4.11°+3.72

Tamarindus indica 1.08°+0.68 1.00°+0.51 1.00°+0.73 3.08°+£2.42
P-value <0.001 <0.001 <0.001 <0.001
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Figure 4 Likelihood of tree failure affected by wood-decaying macrofungi.
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ABSTRACT

The objectives of this study were undertaking a financial analysis of konjac platation in the
Lerto Royal Project Development Center, Tak province. Data was gathered by interviewing 98 konjac
growers. The statistical analysis was used to calculate the frequency, percentage, average, maximum,
and minimum. Three suitable indicators were used as criteria- cost ratio, net present value, and
internal rate of return at a given discount rate of 3%, 5%, 7%, and 9% in a 2, 3 and 4 year life
project.

The results indicated that the average age of konjac growers was 45.46 years. Most konjac
growers were uneducated (79.59%) and their main occupation was agriculture (85.71%). Their
average annual household income and expenses were 87,678.14 and 61,098.02 Baht, respectively.
There were 8 konjac planting patterns observed through the analysis, with 5 konjac planting patterns
that were have investment potential: 1) monoculture konjac with a project life of 3 years,
2) monoculture konjac with a project life of 4 years, 3) mixed konjac and banana planting with a
project life 2 years, 4) mixed konjac and banana planting with a project life 3 years, and 5) mixed
konjac and banana planting with a project life 4 years at a given 4 discount rate of 3, 5, 7, and 9
percent with B/C > 1, NPV > 0, and IRR > the determining the discount rate. Mixed konjac planting
with banana with a project life 4 years had the highest NPV at all the determined discount rates,

which could give the best return on investment for the interested planters.

Keywords: Financial analysis; Konjac; Lerto Royal Project Development Center; Tak province
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WA 1.81, 1.76, 1.71 Lag 1.67 aua1au NPV
1A1 5010.37, 4,606.77, 4,230.65 Way 3,891.12
vmaels auaInu Lag IRR daA13eeay 61.57
(Table 1)

6. M3UgnynTamiundasuin ong
Tasen1s 49§ 3518 nu3n & SRs1duand
Yowaz 3, 5, 7 uaz 9 fugnita 3 MelEsurils neg
Ugnﬁlﬁ%’umamammumamiﬁuqﬂqm (38 58)
f SnsidIuaniisesay 3,5 7 uag 9 fid1 B/C
Wity 1.98, 1.92, 1.86 way 1.81 mud1au NPV
qan 9,267.85, 8,485.73, 7,769.91 Way 7,113.79
UMeels Mua1aU way IRR IA15pUaT 63.60
(Table 1)

7. nsugnunaufudilnadedng ong
Tasans 23 § 1918 wu31 8 sas1dauand
Saway 3,5, 7 way 9 4 A1 B/C winfdu 1.01, 1.00,
0.99 uay 0.98 MNa1RU NPV dr1 86.81, 34.01,
-14.94 uag -60.35 UsBls MUEINU Lag IRR 3
fAnfavaz 6.39 wanl o Sasduaniisesas 3
uag 5 lasunls (Table 1)

8. nsugnunafiudilnadedng oy
Tasans 39 & 2578 WUl o Sasidauand
Sowaz 3, 5, 7 uaz 9 drUgn 1 s1elasumils (sne
7i 63) TnediAn B/C windu 1.03, 1.02, 1.01 wag
1.00 mua1AU NPV {1 458.26, 324.22, 201.85
wag 90.05 UnAols MuEIAU way IRR dA1
Sovay 10.76 (Table 1)
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Table 1 Financial analysis of konjac planting with discount rates of 3, 5, 7, and 9 percent.

Planting

Project life

B/C

NPV (Baht/rai)

IRR

No. Remark
system (years) 305 506 7% 9% 3% 5% 7% 9% (%)

1 monoculture 2 1.47 1.45 1.43 1.40 1,176.41 1,094.56 1,017.95 946.17 63.72
2 monoculture 2 1.41 1.38 1.36 1.34 1,174.85 1,082.99 997.12 916.76 50.65
3 monoculture 2 1.07 1.05 1.03 1.02 151.38 109.75 71.10 35.18 11.11
4 monoculture 2 1.87 1.83 1.80 1.77 2,535.44  2,387.50  2,248.75 2,118.47 96.58
5 monoculture 2 1.34 1.33 1.31 1.29 935.39 863.72 796.71 733.99 52.74
6 monoculture 2 1.14 1.12 1.10 1.08 359.74 301.81 247.93 197.75 18.80
7 monoculture 2 1.18 1.16 1.14 1.13 709.30 623.58 543.72 469.24 26.53
8 monoculture 2 1.20 1.19 117 1.15 359.60 319.73 282.56 247.87 29.41
9 monoculture 2 1.09 1.07 1.06 1.04 139.17 107.71 78.48 51.30 13.61
10 monoculture 2 1.22 1.20 1.18 1.16 421.81 374.15 329.72 288.28 28.76
11 monoculture 2 1.19 1.17 1.15 1.13 245.10 215.72 188.34 162.81 18.66
12 monoculture 2 1.29 1.26 1.24 1.22 450.90 407.10 366.23 328.05 35.76
13 monoculture 2 1.11 1.09 1.07 1.06 462.81 381.86 306.58 236.51 17.38
14 monoculture 2 1.17 1.16 1.14 1.12 902.06 793.65 692.64 598.43 26.70
15 monoculture 2 1.21 1.19 1.17 1.15 605.99 536.51 471.74 411.33 28.26
16 monoculture 2 1.04 1.02 1.00 0.99 82.81 45.12 10.18 -22.26 7.62
17 monoculture 2 0.99 0.98 0.96 0.94 -4.43 -18.59 -31.71 -43.85 2.41
18 monoculture 3 1.85 1.80 1.76 1.72 432737  3,967.03  3,635.48 3,330.05 59.18
19 monoculture 3 1.41 1.37 1.33 1.29 1,542.58 1,344.51 1,163.16 996.93 27.18
20 monoculture 3 1.37 1.32 1.28 1.24 1,080.52 930.31 792.94 667.19 24.53
21 monoculture 3 1.86 1.80 1.74 1.69 2,385.80 2,165.17 1,962.39 1,775.79 48.86
22 monoculture 3 1.53 1.48 1.43 1.39 994.21 878.47 772.30 674.79 31.03
23 monoculture 3 1.24 1.20 1.16 1.12 754.19 605.18 469.08 344.66 16.21

(2202) 92-S1 :(2)1v A13sd104 Jo Yeuwunor ey
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Table 1 (continued)

Planting Project life B/C NPV (Baht/rai) IRR
No. Remark
system (years) 304 56 7% 9% 3% 5% 7% 9% (%)
24 monoculture 3 1.56 1.53 1.50 1.47 3,065.75 2,816.91 2,586.55 2,373.06 55.39
25 monoculture 3 1.97 1.90 1.84 1.78 2,791.55 2,539.59 2,308.02 2,094.93 49.30
26 monoculture 3 1.81 1.75 1.69 1.64 1,955.22 1,770.47 1,600.74 1,444.62 45.04
27 monoculture 3 1.75 1.71 1.67 1.64 3,314.32 3,052.19 2,810.27 2,586.73 63.34
28 monoculture 3 1.21 1.17 1.14 1.10 673.15 538.39 415.31 302.80 16.00
29 monoculture 3 1.65 1.60 1.56 1.52 3,205.19 2,891.65 2,603.93 2,339.58 42.47
30 monoculture 3 2.03 1.99 1.96 1.92 4,677.70 4,348.34 4,044.31 3,763.27 93.71
31 monoculture 3 1.44 1.42 1.40 1.38 1,454.39 1,346.79 1,247.38 1,155.42 75.13
32 monoculture 3 2.62 2.54 2.46 2.38 4,807.29 4,448.13 4,116.98 3,811.26 78.17
33 monoculture 3 1.65 1.63 1.61 1.58 912.50 855.35 802.32 753.05 125.60
34 monoculture 3 1.44 1.39 1.35 1.31 1,780.21 1,562.88 1,363.90 1,181.54 29.12
35 monoculture 3 2.21 2.15 2.09 2.03 3,676.27 3,384.11 3,115.11 2,867.13 66.84
36 monoculture 3 2.57 2.50 2.43 2.37 3,708.72 3,437.29 3,187.08 2,956.11 85.33
37 monoculture 3 1.55 1.51 1.46 1.41 2,160.82 1,920.29 1,699.82 1,497.51 33.84
38 monoculture 3 2.07 2.00 1.93 1.87 3,542.00 3,237.56 2,957.48 2,699.49 54.77
39 monoculture 3 1.63 1.58 1.53 1.48 1,372.30 1,226.73 1,093.16 970.47 29.16
40 monoculture 3 2.11 2.05 1.98 1.92 2,593.12 2,376.16 2,176.49 1,992.50 58.17
41 monoculture 3 1.44 1.40 1.36 1.32 1,727.92 1,521.56 1,332.51 1,159.12 29.85
a2 monoculture 3 1.52 1.47 1.43 1.39 1,233.29 1,098.15 974.37 860.87 35.08
43 monoculture 3 2.00 1.93 1.86 1.80 2,511.20 2,287.30 2,081.40 1,891.81 50.06
44 monoculture 3 1.42 1.37 1.33 1.30 2,688.08 2,353.22 2,046.60 1,765.52 28.31
45 monoculture 3 1.62 1.58 1.53 1.49 2,099.83 1,893.59 1,704.30 1,530.38 47.99
46 monoculture 3 1.25 1.22 1.18 1.15 534.14 444.47 362.53 287.58 19.07
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Table 1 (continued)

Planting Project life B/C NPV (Baht/rai) IRR
No. Remark
system (vears) 30 506 7% 9% 3% 5% % 9% (%)

ar monoculture 3 1.47 1.43 1.39 1.35 4,554.27  4,026.09  3,542.15 3,098.27 31.48

a8 monoculture 3 1.28 1.24 1.21 1.17 1,732.07 1,453.84 1,199.53 966.87 19.92

49 monoculture 3 1.84 1.78 1.72 1.67 1,358.63 1,233.08 1,117.71 1,011.56 47.03

50 monoculture 3 1.96 1.91 1.85 1.80 1,645.57 1,507.03 1,379.54 1,262.08 57.40

51 monoculture 4 1.36 1.33 1.31 1.28 1,248.76 1,116.92 996.99 887.74 39.91

52 monoculture a4 1.47 1.44 1.41 1.38 2,056.11 1,852.30 1,666.38 1,496.54 44.45

53 monoculture a4 1.47 1.40 1.35 1.29 8,976.15 7,573.78  6,310.82 5,171.99 22.43

54 monoculture 4 1.97 1.88 1.80 1.72 3,208.45 2,823.04  2,475.65 2,162.09 34.67

55 agroforestry 2 1.43 1.41 1.39 1.37 1,825.43 1,706.12 1,594.38 1,489.61 72.89 Bananas
56 agroforestry 2 1.42 1.40 1.38 1.36 1,021.66 950.79 884.46 822.30 64.13 Bananas
57 agroforestry 3 1.81 1.76 1.71 1.67 5,010.37  4,606.77  4,234.65 3,891.12 61.57 Bananas
58 agroforestry q 1.96 191 1.86 1.82 9,267.85 8,485.73 7,769.91 7,113.79 63.60 Bananas
59 agroforestry 4 1.98 1.92 1.86 1.81 7,736.49 6,974.65 6,285.21 5,660.31 52.32 Bananas
60 agroforestry 4 1.73 1.67 1.62 1.56 4909.94  4,358.64  3,859.96 3,408.21 38.01 Bananas
61 agroforestry 2 1.01 1.00 0.99 0.98 86.81 34.01 -14.94 -60.35 6.39 maize
62 agroforestry 3 1.01 1.00 0.99 0.98 11.94 -10.74 -31.37 -50.14 4.05 maize
63 agroforestry 3 1.03 1.02 1.01 1.00 458.26 324.22 201.85 90.05 10.76 maize
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ABSTRACT

The objectives of this study were to 1) study levels of cognition and attitude of people
towards the Income generated from forestation under the Royal Project in Phrae province, 2) to
determine the factors influencing the people’s cognition and attitude, and 3) study the problem,
obstacles, and provide suggestions for a successful implementation of the project. Data in this
quantitative research were collected by using the questionnaire survey method, under which 400
households in 8 districts were sampled. The obtained data were analyzed using statistics. The results
indicated that most of the respondents were male, aged between 46-55 years, with a primary school
level education. Most of the respondents were involved with farming and gardening, with an average
income of less than 10,000 Baht per month. Perception about the project in the people’s minds
was at a moderate level. Moreover, it was found that their cognition and attitude toward the project
was at a high level. The significant factors affecting the level of cognition, were different primary
(p<0.001) and minor occupations (p<0.05). However, gender, age, status, education level, monthly
income, monthly expenses, and participation in the project did not significantly affect their cognition.
It was also found that their perception about the project did not correlate with level of cognition.
Moreover, the significant factors affecting the levels of attitude towards the project were different

primary occupations (p<0.05), minor occupations (p<0.001), monthly incomes (p<0.05), monthly
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expenses (p<0.001), and participation in the project (p<0.001). However, gender, age, status, and
education level did not affect their attitude. It was also found that people’s perception about the
project was at a moderate level attitude (r=0.417) (p<0.001). In addition, the project implementation
encountered the most problems under drought conditions and there were major obstacles from
natural disasters. Therefore, people indicated to a need to promote water resources and marketing

by the government.

Keywords: Cognition; Attitude; The generated income from forestation of the Royal Project
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Independent variable (X)

Personal factors and Social factors
1. Gender

Age

. Status

. Education level

. Main occupations

. Minor occupations

. Monthly incomes

. Monthly expenses

. Participation in the project

10. Perception about the project
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Dependent variable (Y)

Cognition of people

under the Generated

Income from Forestation of

the Royal Project

Attitude of people

under the Generated

Income from Forestation of

Figure 1 Conceptual framework of the survey.
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§7UU 313 Au (78.25 %) (Table 1) aztiiulain
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Table 1 Personal and social factors (n = 400) used in the questionnaire.

Sample group Quantity Percentage
Gender
male 206 51.50
female 194 48.50
Age (year)
18-25 26 6.50
26-35 46 11.50
36-45 91 22.75
46-55 114 28.50
56-65 84 21.00
> 66 36 9.00
Status
single 106 26.50
married 240 60.00
divorced/widowed 54 13.5
Education level
didn't study 19 4.75
primary 132 33.00
junior high school 86 21.50
high school 80 20.00
Vocational Certificate 21 5.25
High Vocational Certificate 25 6.25
Bachelor's degree 35 8.75
> Bachelor's degree 2 0.50
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Table 1 (continued)
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Sample group Quantity Percentage
Main occupations
company employee 27 6.75
general employee 106 26.50
trade 33 8.25
farm 53 13.25
gardening 147 36.75
government service 14 3.50
find wild things 2 0.50
unemployed 1.25
other 13 3.25
Minor occupations
company employee 18 4.50
general employee 136 34.00
trade 35 8.75
farm 28 7.00
gardening 122 30.50
government service 8 2.00
find wild things 11 2.75
unemployed 2 0.50
other 40 10.00
Monthly incomes (baht)
< 10,000 206 51.50
10,000-20,000 160 40.00
20,001-30,000 19 4.75
> 30,001 14 3.50
Monthly expenses (baht)
< 10,000 237 59.25
10,000-20,000 141 35.25
20,001-30,000 17 4.25
> 30,001 5 1.25
Participation in the project
Ever 37 9.25
Never 363 90.75
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Table 2 Cognitive level analysis.
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Table 3 Hypothesis test results.
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iruAd (Table 3)

personal factor and Cognition Attitude

social factor ttest  F-test P ttest Ftest R P
1. Gender .053 - .936 1.752 - - 747
2. Age - 0.997 .419 - 1.147 - .335
3. Status - 1.126 325 - 1.234 - 292
4. Education level - 0.702 670 - 0.397 - .904
5. Main occupations - 4.376 .000** - 2.241 - .024*
6. Minor occupations - 2.222 .032% - 3.628 - .001%**
7. Monthly incomes - 1.643 179 - 2.736 - .043*
8. Monthly expenses - 0.961 411 - 6.633 - .000%**
9. Participation in the project - 2.140 .144 - 9.692 - .002**
10. Perception about the - - .082  .100 - - 417 .000%*

project

Remarks: * significant at P<0.05, ** significant at P<0.01.
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ABSTRACT

The objectives of the study were to compare two frequently used log bucking methods,
namely conventional or overbucking and log supported methods, and to study the relationship
between time consumed and other related factors. In the conventional log bucking method, the
skidded rubber wood is sorted on the ground and cut on preset marked points using a chainsaw
with the assistants who help the release of logs from the ground. In the log supported bucking
method, small logs are used to support the rubber woods. Time study data and related factors i.e.,
number of logs, log length, and the number of crosscuts, were collected from the rubber plantation
in Chumphon province. The results indicate that there were four work elements in the log bucking
method i.e., log sorting, delimbing, marking, and bucking. The average time consumption of log
sorting and bucking was significantly related to the method employed (p<0.05). The average time
spent during log sorting in the conventional log bucking method was less than the other method,
but the average time spent in the log supported bucking method was lower than in the conventional
method. Productivity of chainsaw during only the bucking process without delay was 13.934 and
19.322 m’/h, respectively.

Keywords: Cross-cutting; Log landing; Rubber wood; Bucking time
v
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(Table 1)

b) Log supported method

Figure 1 Bucking methods analyzed in the study a) conventional method and b) log supported method.
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Table 1 Characteristics of trees sampled under the two methods.

Variables Method
Conventional Log supported

No. of tree per trip 2 2

Average height (m) 12.14 13.02
Average diameter at bottom (cm) 30.01 33.59
Average diameter at top (cm) 16.24 15.85
Average volume per tree (m”’) 0.58 0.75
Average volume per trip (m’) 1.17 1.50
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Table 2 Statistical description of the bucking methods.

Work element

Conventional Method

Log supported Method

Mean Min Max SD % Mean Min Max SD %
Logs sorted (min.)  1.34 1.1 1.51 0.13 114 298 278 3.4 0.16 22
Delimbing (min.) 248  2.37 2.63 01 211 29 2.6 3.07 017 214
Marking (min.) 291 2.67 3.07 0.15 247 301 282 328 017 222
Bucking (min.) 504 487 54 0.16 428 4.66 4.4 503 0.18 344
Total 1177 1134 1219 029 100 1355 1279 1443 0.5 100
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Figure 2 Work element ratios of the crosscutting methods.

Jadeiidnaserianlunmoulfonanisn
1nn1sneuldenanis1isnisneuldiny
w3 msveuliiuuuldfvaeuseswtuans Jaded
finamoiarlunisneulifonanisi (T9 7 d1un
forsanlunisinedl fe Suawvieuls! (N) A
g1veioulyl (L) wazsruiusesides (O) 910

gun1sannegeg19stgveaiailunisneuly
gramsfuaseiiietomuinduusesdesd
wasolandililunisveuliuindian (R?=0.552)
drutladeduiuvieulivasainueivewisulild
nasanafildlunsveuldAniudosas 51.2 uas
49.5 mudnsu (Table 3) Tnetaanudadofinase
nanlunisneuliiegadidedAny (0<0.05)

Table 3 Linear regression analysis of the bucking time consumed relative to the number of log (N),

log length (L), and the number of crosscuts (C).

Sum of df Mean F Variable Coefficient Standard  R? t-test p-
squares Square Error value
Simple linear regression analysis of Tr in relation to N
Regression 1.137 1 1.137 7.807 Constant 3.801 0.383 0.512 9.931 0.000
Residual 3204 22 0.146 N 0.057 0.020 2794  0.011
Total 4.341 23
Simple linear regression analysis of Tt in relation to L
Regression 1.062 1 1.062 7.122  Constant 3.719 0.430 0.495 8.644 0.000
Residual 3279 22 0.149 L 0.045 0.017 2669  0.014
Total 4.341 23
Simple linear regression analysis of T in relation to C
Regression 1.323 1 1323 9.649 Constant 3.800 0.346 0.552  10.989  0.000
Residual 3.018 22 0.137 C 0.044 0.014 3.106 0.005
Total 4.341 23
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Table 4 Results of the independent sample t-test.
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Observations Mean Variance t-test p-value
Logs sorted
Conventional method 12 1.342 0.097 -14.350 <0.001
Log supported 12 2.978 0.053
Bucking
Conventional method 12 5.038 0.147 2.542 0.03
Log supported 12 4.658 0.170
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ABSTRACT

This research aimed to monitor the changes in forest dynamics such as species diversity,
density of trees, sapling and seedling stages, tree volume, periodic annual increment (PAI), biomass,
and carbon dioxide absorption in each forest type. Twenty-three concentric sample plots were
established in 2010 for tree census and were measured again in 2020. The four forest types were
classified as mixed deciduous forest (MDF), dry evergreen forest (DEF), dry dipterocarp forest (DDF),
and hill evergreen forest (HEF). The number of plots in each forest type were 17, 3, 2, and 1. The
tree density decreased from 73.04+67.89 tree/rai to 72.77+96.54 tree/rai; sapling decreased from
7.03+12.90 tree/rai to 3.27+1.71 tree/rai and seedling decreased from 17.32+5.39 to 7.93+8.96
tree/rai. The tree volume however increased from 12.28+7.04 to 13.81+6.55 m*/rai. A paired-samples
t-test was used to compare the change in tree volume between the two years and indicated that
the change was non-significant. In terms of stand volume growth, the gross growth increased by
2.92+3.14 m’/rai. The net growth increased by 1.51+4.02 m’/rai. The biomass increased from
10.23+6.45 tons/rai to 13.25+3.36 tons/rai. The periodic annual increment in biomass was
0.308+0.750 tons/rai/year. The total carbon dioxide absorption by each forest type was 3,348,865.83 tC
and carbon dioxide sequestration was 12,279,895.09 tCOzeq. Forest type with the highest carbon
dioxide sequestration potential was found to be mixed deciduous forest followed by dry evergreen

forest, deciduous dipterocarp forest, and hill evergreen forest.

Keywords: Biomass; Carbon stock; Dynamics; Growth; Periodic annual increment
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Figure 1 The location of study area in Lam Nam Nan national park.
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ANurULUuTeslinulugstsaldunnaneiu
N9EdA (p=0.05)
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39809 Chaisuntornkitti et al, (2013) wu3n bal
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(Marod and Kutaintara, 2009)
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Table 1 Species diversity and plant density in Lam Nam Nan national park.

Year : 2010
Density
Forest ~ Number . . L . - -
type of plot Genus Species Family Diversity = Evenness Richness Tree Sapling Seedling Bamboo Stump

(tree/rai) (tree/rai) (tree/rai) (clump/rai)  (stump/rai)
DEF 3 37 37 17 3.49+1.09  0.93+0.06 8.84+3.21 59.73+75.75 2.67+4.26 11.20+9.73 46.93+58.16 1.60+0.92
DDF 2 33 38 16 2.63+0.08 0.72+0.03  6.80+0.35  184.00+85.98  0.80+1.13  22.40+6.79 0.00 4.80+3.39
MDF 17 63 71 32 352+0.52 0.81+0.10 11.30+1.10  64.85+81.19 7.25+15.35  18.82+18.37 172.24+178.44  12.80+1.40
HEF 1 2 2 2 0.68 0.98 0.34 30.40 28.80 0.00 0.00 0.00
Mean 3.90+0.63 0.82+0.10 16.50+1.61 73.04+67.89 7.03+12.90 17.32+5.39  133.43+88.61 0.83+5.69
Year : 2020

Density

Forest Number . . L . : 3
type of plot Genus Species Family Diversity  Evenness Richness Tree Sapling Seedling Bamboo Stump

(tree/rai) (tree/rai) (tree/rai) (clump/rai)  (stump/rai)
DEF 3 33 34 23 3.33+0.85 0.95+0.04 7.77£1.96 36.80+39.32 5.33+4.03 19.73+9.64 147.20+76.61 0.00
DDF 2 27 31 14 2.73+0.18  0.79+0.10 5.81+0.08 127.20+78.06 1.60+2.26 0.00 42.40+59.96 1.60+1.13
MDF 17 85 110 33 4.05£0.76  0.85+0.23  18.12+1.67  62.12+65.33 3.01+£3.34 7.06+£11.16  182.21+£150.11  27.20+2.99
HEF 1 15 15 13 1.55 0.56 2.95 252.80 4.80 3.20 0.00 0.00
Mean 4.24+0.72 0.84+0.21 22.49+1.57 72.77+96.54  3.27+1.71 7.93+8.96 157.57+24.76  1.25+13.35
P-value 0.36 ™ 0.45™ 0.19" 0.62" 0.38" 0.89" 0.43" 0.59™

Remarks: ™ = non-significant (at a level of 95% confidence interval).

Hill evergreen forest has one plot in the study area.

DEF = dry evergreen forest, DDF = dry dipterocarp forest, MDF = mixed deciduous forest, and HEF = hill evergreen forest.

(§992) 29-8Y (2)TY BUjsUELBMEELEELLE
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Ysunsvaanyldl uaznisiiulnvaangld
siatfitinsiasuulasFunsligean
Ao UhAulas sesasunAe Yraulen Yuganssa
wazdufiass mudy Usinasliiadetaed 1 uas
4297 2 WU 12.28+7.04 Lag 13.81+6.55
anuAfun/ls audu nswasuulasUiims
Iiifisdudu 1.53 gnuieariams/ls wansvnaey
AsadnnIsUAsuasUsinesld wudn e p-
value Wiy 0.21 uansiniunsveamylivisaos
98 llunNAISEDR (p=0.05) wagnsiaule
oy 1y FuaaInaun1sn A ulasoae
(gross growth) wagn1stiulaans (net growth) 14
Yoyausu1mslifvaei 1 (volume in 2010) uaz
USuasleaaedl 2 (volume in 2020) Usunsld
A8 (mortality) n1saaiuvesldau (cut) uagld
oudumunaduinugudnaradissoninnndt 4.5
wuRns (ingrowth) wua deaudhiifinsidule
ansasgane Urauuas Unduwn Y1iuganss
wazULiass dadu 8.39+15.27, 4.23,
0.35+7.08 wag -0.33+5.59 gnuianiuns/ls
AINEIRU (Table 2) az1iuinnisiiulnandves
Undsdedanduau il esandsauvngefed
Uadeuindounisnuliinaznisanasves
TIUAU FANdInIINaunuvesd saululuy

Unuganssudwalilifuuasldsulddvlanie
Wuladesnindsaninvindu Welisutudany
Unduiduanmdenlnsugnudesliiludies
mwuﬁiimmmazﬁmsLﬁu‘lmqw&ﬁwﬁvuhnm
sioanmsiAvlaeds 2.92+3.14 gnuiediums/ls
uazmsiiulagnsiade 1.51:4.02 gnuidriuns/
15 wansenlngsamduuan uansildduluiui
ﬁﬂmﬁﬁhmiLauimqwaﬁumuﬁummﬁmﬁ 1119
Aulaveslifidoudu 0.02+0.02 gnuiadiums/ls
dauusunsldnieniusssuyif 1.41+1.17
gnunertuas/ls wesallsiffisnsimsnegeqnie
fau AaUAY nsgvu (Neolamarckia cadamba
(Roxb.) Bosser) nsevjailu (Mitragyna rotundifolia
(Roxb.) Kuntze) wazdn a1uddy vialddinne
wiandidafulifioni (pioneer species) agitsu
sefusuasinudugs uarlddaiu (native
species) luitufiurauds mndsauthgnnaunuls)
gnsumufiazanunsafuanimldnaiu vinliuad
TassafsuazesdUsznovvesudanssauivi
routsdudeudsty fszvuiFousnilusideusiu
fuenguitfisndusazsndn Wulasadne
winzanlunseedanu (Marod, 2012) 1le97n
fuifvsinandurouiafsmeuasnasallihifa
fanszangeginly

Table 2 Volume of gross growth and net growth of trees between 2010 - 2020.

Volume Volume Gross Net
Forest . . Mortality Cut Ingrowth
Type in 2010 in 2020 (m¥/rai) (m¥rai) (m/rai) growth growth

(m*/rai) (m?*/rai) (m>*/rai) (m>/rai)
DEF 13.76+10.91 22.16+25.80 0.42+0.69 0.00 0.01+0.03 8.80+14.86 8.39+15.27
DDF 24.30+5.26 24.01+10.80 2.83+2.27 0.00 0.04+0.05 2.50+3.32 -0.33+£5.59
MDF 10.84+8.37 11.22+49.35 1.49+2.45 0.00 0.03+0.04 1.84+7.85 0.35+7.08
HEF 8.27 12.50 0.34 0.00 0.01 4.57 4.23
Mean 12.28+7.04 13.81+6.55 1.41+1.17 0.00 0.02+0.02 2.92+3.14 1.51+4.02
P-value 0.21™

Remark: ™ = non-significant (at a level of 95% confidence interval) Hill evergreen forest has only one plot in

the study area.
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USunuanadaninuazaisnninuas uay
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yilavai fiUsuanadanIngagnyae
71 Ao UNdese 589a901A 8 U ULas
Yuganssa wazdirduien dUsuiaviiiu
17.86+5.58, 13.02+9.91, 9.29+6.77 wag 2.57
/15 muddu USunaimaadiniwad o aiiud
windu 10.23+6.45 du/ls wuseanidusnadanin
Yo3a18u A9 U wazsin SUSuranvafu
6.67+4.32, 1.57+0.96, 0.19+0.15 wag 1.80+1.15
du/ls awdndu wesalliiifinadinimgagade
$¢ damu (Schima wallichii (DC.) Korth.) Useel
AzLUNUADNUIS (Lagerstroemia duperreana
Pierre ex Gagnep) LLasmﬂaﬂmé{au (Canarium
subulatum Guillaumin) AUEIRY warYI97 2
FaauUniTusinamnadaningage fe Uiideds
5090970 UnAulas Uhduien wazUuganssu
HUSHaUNAU 18.67+2.78, 18.61+25.05, 15.95
way 11.52+10.15 #u/ls mruaiau USuaaia
Fanmiad psief Uit 13.25+3.36 fu/ls wus
sondu wradan mvesardu fs lu wazsin
USuauwinAy 8.57+2.03, 2.07+0.76, 0.24+0.10
way 2.37+0.91 fw/ls m1uanau (Table 3) wsseu
L3 furadanmgedn Ao azuuniudenuns
@197U1 (Anneslea fragrans Wall.) 59 dn wag
AsgUN (Irvingia malayana Oliv. ex A. W. Benn.)
AuETU siUasuLasUSInamat U
g 3.02 fu/ls wavasuouinifuifiuauy
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Wy 1.42 duarsuew/ls W ewsSeuiieuna
AsAnwIUTNIMNIaT I INNUT YA una el
Usunm 13.0249.91 ¢u/ls wazid ud uidu
18.61225.05 diu/ls WosnirUrAuuaslugneu-
WHIBIA LN INTEa1U JUFual 33.23 du/ls
(Nuanurai, 2005) Unfie5adiusunes 17.86+5.58
fu/ls wazfindwdu 18.67+2.78 fu/ls Wesnin
UL 95 I AL U1 AUUS AN UANEN S A3LA -
WzUd1A3AR SenTmdedlvd SUSune 26.49
w/ls (Marknoi and Khumbai, 2015) Uugyanssu
TUsunm 9.29+6.77 du/ls wasiil ud uidu
11.52+10.15 @w/ls snnnamnadianwduganssu
Tudlufitheydnuiugivduiesnannseaadis
vSinand oud3Aa Yiwingnsfind (ow.as) @
USued 5.74 ¢iu/ls (Papakchan et al., 2017)
warUrfuluduInam 2.57+2.57 du/ls uaz
Wiandudu 15.95+15.95 du/ls silavadinudu
Urduvndeulnsuiifusiemiusssuniadl
Usinaesnindnduiisnlugneuusiandnes
Bunuudt Jamdadedluml Usuna 60.95 au/ls
(Chaiudom et al., 2016) fesnlugaaian 10
9 dspuluisdrutesgneuuisfdiiiug
ANNaNysolvesdenuiana fuilinunsnasy
Nuausu iy warluudviuanidudia
undwiliusnalnderaiuideudsiniden
sy dealvivfianssauaanunuwiuvesgnll
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Iniuuds wardudsagnvaunudne lifiudu
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Table 3 Biomass estimation in each forest type in the Lam Nam Nan national park.

Biomass in 2010 (ton/rai)

Forest type

Stem Branch Leaf Root Total biomass
DEF 7.58+5.30 2.41+1.89 0.18+0.09 2.85+2.68 13.02+9.91
DDF 12.00+3.63 2.47+0.93 0.41+0.08 2.98+0.93 17.86+5.58
MDF 6.19+4.47 1.38+1.08 0.17+0.12 1.55+1.13 9.29+6.77
HEF 1.51 0.45 0.05 0.56 2.57
Mean 6.67+4.32 1.57+0.96 0.19+0.15 1.80+1.15 10.23+6.45

Biomass in 2020 (ton/rai)
Forest type

Stem Branch Leaf Root Total biomass
DEF 10.78+13.52 3.55+4.52 0.21+0.25 4.07+6.72 18.61+25.05
DDF 12.47+1.72 2.70+0.63 0.39+0.03 3.11+0.46 18.67+2.78
MDF 7.67+6.74 1.71+1.52 0.22+0.19 1.92+1.69 11.52+10.15
HEF 9.48 2.59 0.39 3.49 15.95
Mean 8.57+2.03 2.07+0.76 0.24+0.10 2.37+0.91 13.25+3.36
P-value 0.14™ 0.12"™ 0.31™ 0.16™ 0.15™

Remark: " = nonsignificant (at a level of confidence interval of 95%). Hill evergreen forest has one plot in

the study area.

ﬂ’m&lLﬁﬁJWﬂuLﬁgﬂiﬂﬂﬂqU%aﬂuqa%’Jﬂ’]W
siinUnfidanufiuyuedsseaiuves
WATINMEEAAD UIAUIT F89aenAe UrAuLas
UnAese wazUnuganssa dAnvidv 1.328,
0.788+1.030, 0.378+0.166 Waz 0.155+0.711 ¢/
13/ mwddu (Table @) 1 orTouiisuany
\iuyuladsseAuYeIIaTININYY TAY
Wismulade 0.308+0.750 fu/l3/d Hounindany
ﬁﬁzﬂ,uLLanéTqasmﬂﬁyxlmdﬁzwﬁlmﬂwmq‘mmﬂ

Fainauassedun dewvindu 0.773 du/ls/d
(Duangklang et al., 2018) Lo neuasilae
voanssauliludranaseg1aiuladtauasy
Unuganssud oglndsaduund oudsin
W uituunamgneruiinisldusslosiidui ud
nunInTsu Uadnd dewalvilrdanuauysalanas
nanerdulshaduaumglinnufiuyusedues
wadanmwesliFuiivasluninfuafueuuay
angumsuaulneenledanas

Table 4 Periodic annual increment (PAI) in each forest type between 2010 - 2020.

PAI (ton/rai/year)

Forest type
Biomass Carbon stock CO; sequestration
DEF 0.788+1.030 0.371+0.484 1.360+1.775
DDF 0.378+0.166 0.177+0.078 0.649+0.286
MDF 0.155+0.711 0.073+0.334 0.267+1.225
HEF 1.328 0.624 2.288
Mean 0.308+0.750 0.145+0.353 1.292+1.292
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Anenimvesnssald anmgieinie laseasng

bh 8 &

dauily uazesdUsznauveatdu q avandni
lidnaaimnisiniivaisueukasnisgadu
arsvaulaeenleduasiiufiuvsianas iosain
Tassairmesthiinadsuulasnmsudesiis
THdanduanil udiesmusssn i s edald
srera dnvarnsindnuaiveaduliiifing
wdalulugguds wazmsidvlavesnssalifiana
Sudlosnndossaun wu it i Hudu
wysalsl i fdnenmgaduasveulaoenled
Aa a1nUn (Duabanga grandiflora (DC.) Walp.)
newa WU (Erythrina subumbrans (Hassk.) Merr.)
NIRaN (Albizia chinensis (Osbeck) Merr.) aigllun
Wasnue wazuzAlug (Afzelia xylocarpa (Kurz)
Craib) snudsiy Msgaduasueulaeenlusiade
WU 25.78+52.64 Alansu/du/d w1nndn
nsfnndneamlunisgaduaisueulasenles
AuldSuouuvangunnumuasdusuiawyiniy
12.00 Alanfu/fu/d (Masahiko et al., 2016) L
tesnidnenmnsgeduansusulaeenlydsulil
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Table 5 Carbon stock and carbon dioxide sequestration in each forest type in 2020.

Density Total
Forest Area Carbon CO; Carbon CO:
type (rai) Stock Sequestration Stock Sequestration
(tC/rai) (tCOzeq/rai) (tO (tCO2eq)

DEF 129,936.16 8.75+£11.78 32.08+43.18 1,136,941.40 4,168,352.01
DDF 48,221.89 8.77+1.31 32.16+4.79 422,905.98 1,550,815.98
MDF 297,835.79 5.41+£4.77 19.84+17.48 1,611,291.62 5,909,062.07
HEF 23,696.91 7.50 27.50 177,726.83 651,665.03
Mean 6.23+1.58 22.84+5.79
Total 499,690.75 3,348,865.83 12,279,895.09
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ABSTRACT

The objectives of this study were to determine the merchantable volume equation, the
subsequent financial analysis of the investment, and risk assessment of a 6-year-old Acacia
mangium Willd. plantation at the Wang Nam Khiao Forestry Research and Student Training Station,
Nakhon Ratchasima Province. Three methods for investment suitability analysis were used and
included net present value (NPV), benefit-cost ratio (B/C), and internal rate of return (IRR) with
discount rates of 3%, 5%, 7%, and 9%. In addition, a project risk assessment was done through
switching value tests of cost and benefit.

The merchantable volume equation had the form log(Viy) = -3.45991 + 2.04401 log(DBH)
or Vi = 0.00035 DBH " (R* = 0.943). Total merchantable volume estimated at 11.32910 cubic
meters per rai or a merchantable fresh mass of 9.28 tons per rai throughout the duration of the
plantation. The financial analysis indicated that a profitable 6-year-old A. mangium plantation was
from discount rates of 3%, 5%, and 7% which yielded an NPV > 0, B/C > 1, and an IRR which was
more than the discount rate. On the contrary, the losses were incurred at a discount rate of 9%.
The switching value test of cost and benefit with discount rates of 3%, 5%, and 7% was relatively
low, indicating that investment in A. mangium trees after six years was quite risky if the investment

costs increased or diminishing returns on income from the plantation.
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leinsedummduilandy

4. NFIAASIERNAABULNUNIINIT AUV
Hinsaummniisvasdonluniseuied

4.1 mﬁﬂ%@iw&%uﬁim‘sﬂgﬂiﬁﬂixﬁumww
wazn1sUngesnwaudIadalinssiummiuie
aols Inaaldaeusenaulime aldaenetlu
n3Ugn Aldanelunistigednudeuddd 1 de
U9 6 wazalddrelunsaalsivivduauinlaue
W7 6 sauludarvudlunisinldiveied
Tssnusudeluriediu

4.2 msesuannnsugliinsgiumm
nols ﬁmmﬂmiﬁwamémLa?iaﬁiaii@jmﬁ’ummlﬁ
nszAumwafiuneniialssuiude s1an 1,600
vmsediu Tnglivieunsdumniisudoasiivunn
Wurugudnarmiidalidesndn 5 wuiuns
wagilenuemildifusiouss 2 wns (Geyasudeld!
nsvdumnilutiosiu Wotuil 13 dquisu 2565
PNMTFUNWAUUILITUS JUNTUAS FWIntaail
Fouariindamuransiaingen)

4.3 thieyarlideiinunuldannns
udeyanfend LLax%ayjaiwa%“Uﬁgmm 11N5
AATIHanULNUNIINTRUYRdlATINITUgNLE
nsgdunm lngnnunsnsiAnansesay 3, 5, 7
wag 9 MUANU %ﬂmamqmmﬁmmamﬁa
RufvessuImsnive (Bank of Thailand, 2022a)
SUIAISHIDNSINEATLaZANNTAIN1SNEAS (Bank
for Agriculture and Agricultural Cooperatives, 2022)
warannsaloeunindang q Ineldfyinaay
WANIZEUNIINITEUVDILATINTG 3 AN (Suksard,
2003) il
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4.3.1 yartagdugns (net present
value: NPV) unismmasineszninagadilagdu
vasnanauLnuiilduainnisasmuiuyadn
Hagturesiunuiisnglulunsdndunnunis
awu masasutteglasans u SnsAnasmiles
aums7l 9-10

NGAT
_yn B _ yvn _G
NPV = Yo A+t =0 145t ©)
#58 NPV = PVB-PVC (10)
dlo B, =wauszlowyd wie s1e5uiilésuain

nsasuUgnldinszdummnlu®d t wwsiols)

¢ = aldanglunisamuignldnsziiv
vyl t (unsiols)

i = 9ns1Anan (discount rate) Sesay 3,
5 7 uaz 9

t = Sroza1wedlATInIsuN 0,1, 2, 3 ..

n = swezianAuanvedlasenis 6 I

PVB = uasiuvesyaridagduressieiu
Tl 0 - 6 (Vweials)

PVC = nasiuvesyanrdagduves
Aldaneludi 0 - 6 (Lwsials)

A7 NPV 9ziintuld 3 nsdl fo NPV > 0,
NPV =0 uag NPV < 0 WAMIINNITAINUYM
Tasamsiilézurils WU WaEIIAYUY ANNEIGU
Tngagidonuuunisasuiilsien NPV > 0

4.3.2 dnsndunaUselevinofuyu

(benefit-cost ratio: B/C) 1 un13n1dnsdiu
sevhayarilagiuvestaneuunuilésuainnis
asuivyar1dagiuvesdunuiisnelulunis
FuduuNLNTAmU naenIudieylasinig o
damAnannila faaunisi 11

. B
B r=oﬁ -
magm == <o NI
¢ t=01,t
B PVB
-= — (11)
c PVC

68

A1 B/C aiAnduld 3 nsdl Ao B/C > 1,
B/C = 1 uag B/C < 1 Wamai1n1saewiilasens
iflFtls wimu uaz v1enu sy Tasasiden
Tasensiliien 8/C > 1
4.3.3 gasmanauuwnunielu
(internal rate of return: IRR) LU u3aeazvaa
Nﬁﬁ]ammuﬁlé’f%’vmﬂmiamu Jushsrfnand
vl NPV Sidviniu 0 deildnsiuindeasu
Tulasenshudas ¥ 5usnsmanouunuaInnis
amuwiladgAuaiuandslonarenu fe
aunsi 12

9ngas  IRR = DR, + (DRy — DR,)
NPV,
— (12)
NPV, — NPV,
dle DR, = SamiAnandivhils NPV > 0 Govas)

DR, = sns1@nandivinls NPV < 0 Gowaz)

NPV, = yardaqtiugv o sasiAnani
ild NPV > 0 (Lnsials)

NPV, = yamiagiugns a SnsiAnani
inlid NPV < 0 (Lnsials)

N15WAITUIAT IRR 6181 IRR SR
SnsAnandimvuafnaisauinlasenisiudl
Aamgaun1InsRulunsamu Aelasunils
WAEMINA 1RR TAsnindnsiAnaniifvuad
minganuilasanshivnzaufiazasuniof
fovianu Tngazidenlasanisiian AR fiAngend
Snsdnandifiviun

4.3.4 M5HAIIERALEEDY
Tassmaildiflelasenislésumlsainnisamu
Tagd@A1 NPV > 0, B/C > 1 wag IRR > 9ns1ANAN
fifnun lngvhnsmageuaanuLUsUasures
éljuwu (switching value test of cost: SVT.) wag
nadauAIAINLYSIABuYBINaU s eyl
(switching value test of benefit: SVTy)
(Suksard, 2003; Prowmasorn et al., 2020)
annsofalifEunsd 13 uay 14

NPV

NgAs  SVT, =~ x 100 (13)
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PV %100
B

SVTb = PV

(14)

Tner3ayazas SVT. waz SVT, firuin
16 ddlengamneauifianuidedunisasmus
Tunsiasunlasdndiuvesalddnowazse Su
auay wasdnilasmanenauinfinoudedu
nsaaugdlumsidsuuasdndruvesrildang
LaIIusU MUY

NaLazINTal

v v a
?.l'é]%ﬁ’ﬂa\‘i‘lﬂﬂﬁzﬂLIWIW’]
wUadbdnsedumninandisenazin
PANIUAIARSTIIUITYT TINTAUATIIVANN 13U
Ugnaawsid w.a. 2559 diuiiugnisvun 13.20 13
lneilszazlgn 3x3 1WAT I1NN1TFUAIBEUUY
< ad Ao P
WUSTUU AWUNE1599 2,439 AN519UAT N8
1.52 19 Adusesazueinisdrsiawinnu 11.52
YpanuNanun nuldnsedumnidudusnuiu
206 du v3adadu 135 duseals ddnsin1550n
fnesesay 75.84 taglinsedumniNvinn1sAne

fAndurnAudnauiiesonaglugig 4.46 - 21.91
WwuRlng Senadoniifu 13.58 lwufwng sl
Anugeisuaeglutag 5.0 - 175 wns daiade
Wiy 12.3 a3 3ndeyanisdsiavesaniiide
wazindiAmumansTaideanduiinl fideTud
13 diqungu 2565

NnIsAnwIAETLIRIuTe Nl ald
nszAum wuidideuuisiuvenieliian
wiiagviouegsening 750.12 - 877.61 Alan3usie
gnuiAfluns 3efleds 819.45 Alanfuse
anuafiuns viodaeglunguldidoudeutunans
dwsununeairsuasduliindanuudeusagaus
95fANUNUNIUANETINTIAAT (Royal Forest
Department, 2005)
sUnuUsIMsieUszRiuUIAsIdinszAummn

dieuduysdase warduUsnuun
AnTEiaunsnnnosnILFULIUANANST 3-8 Lile
AumuInnsldnsgdummiiivinduaudng
aunsf 3-8 léianu Table 1

Table 1 Merchantable volume equation derived from regression analysis of Acacia mangium

Willd. at Wang Nam Khiao Forestry Research and Student Training Station, Nakhon

Ratchasima province.

p-value of t

2
No. Model F p-value R SE o ﬁpm ﬁDBH ,BDBHZJ ,BH
Vi = -0.00317 + 0.00042 DBH?  201.206 .000  0.901 0.022 .703 - .000 - -
2. V= 0.00576 — 0.00139 DBH 96.407 .000  0.902 0.022 866 .788 .015 - -
+ 0.00046 DBH?
3. log (Vi) = -3.45991 365306 .000  0.943 0.094 .000 .000 - - -
+2.04401 log (DBH)
or Vi = 0.00035 DBH>0%!
4. Vy=0.00980 + 0.00002 DBH?*H  192.252 .000  0.897 0.022 .208 - - .000 -
log (Vi) = -3.78109 180.351  .000  0.945 0.094 .000 .000 - - 418
+ 1.93808 log (DBH)
+0.38150 log (H)
or V/\/l = 0.00017 DBH1.93808 HO.38150
6. Vu=-0.00326 + 0.00029 DBH*>  62.035 .000 0.903 0.023 .958 - 349 945 703

+0.00032 H + 0.00001
DBH?H
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97 Table 1 Wlofiarsananaadinuin
aunsiimnzauiilddnsuannziuusuns i
vdududnldvedliinsyaummluiuiiasuiives
anni3Touavilnfddnaudansannies fe
log(Vi) = =3.45991 + 2.04401 log (DBH) %39
Vi = 0.00035 DBH """ Taedian Fivindu
365.306 A1 p-value < .05 fiA1duUszANT V0
franuua (RY) 17U 0.943 uanginflnusdasy
Aol uAUd NN TneTUNEMIUUSHY
Yoeiulsnudeusuinsveslinss duwmmaiivia
Jududladesas 94.30 wazfimdedndovas
5.70 Judvdnavesdadeduiilyliihufiatsan
U augevesdulyl Auiidu (site) sUnsswas
fuldl 1Wudfy wazdAamunaaiedousasgiu
YUz (SE) 1y 0.094

N13ANYIINTITNUANTUHIUANGNAS
Wesenveslinszdumnafilaainnisdrsals
nszumniluwaad 8, 16, 24, 32, 40 uaz 48
yasldnszaummusazduiiofunamusunsld
nszdummiinduduslanuinysunsiinssiu
mwwﬁv‘f%ﬂu%uﬁﬂﬁaqﬂmﬁa 0.00744 - 0.19247
anunafmssedy Tnediusunnsldiinduaud
1§7idsa 17.26980 anuAfluns wielidwiiy
11.32910 gnuiadwmsasls ihluguiuAinlg
wiwulAeiniy 819.45 Alansusegnuiar
was azlddminanveslinssummni vy
Aualawindu 9,283.63 Alansusals wse 9.28
funals

dlowssudflsunisasyiiulauaznanin
vosliinszfummitionglndidssiu wuinudaslss
nszAummniaanditouazinidnumandsah
Wy JIUTAUATINTENN ﬁmmmmmqqﬁwm
lsuarinesveaioliiodeivinidududldge
n91n15AnwILarITEves Jumwong (2006) 7
Anwudatliinszfummiidminnga ey 6 9 14
seavUgn axd lwng Sedlvunniduriiuguinaig
\ieseniade 13.60 wuRwuns mmqqﬁwumaﬁa
9.46 a3 uasUsunsveuiold 7.4352 gnuner
Wasaols

70

dlassuiisuiunsiveuasliingsau

W Mua (2006) fidnwutadlsinszdummn
019 5 U Aidaminazidans Aldszuuugnuansng
fiu 3 szezdan laun 1x4, 2x3 uag 2x4 wns &
SumﬂLé’umu@uéﬂamﬁmaﬂm?{a 9.8, 10.25
way 10.13 WURALLAT AUA6U mmqaﬁwm
1y 10.84, 14.28 way 10.35 AT AU
wazU3unsveaileliiadsfividugudle 13.96,
13.80 uar 8.34 gnuiAnuasaals aiuddu
wudwdaslinszAummiszozgn 3x3 was 9
andisouarfindaniumansyauindoadu 1o
nananUSusETvluaudildedusnelsiinn
luszuzdgnuunn 2x4 wns uaglinanintey
nidlewfisuifuszegugnuun 1xa uay 2x3 s
AU
Aldangvasn1sugnldnsziummn

Arlddelunisanfiunisugnliinseiiu
wwieng 6 U Usznausealdaeluli 1 S
2.597.20 Unaels UsynoudieannSouitud
Andnlsl Arugn Adeuazdnslddelor 2 ads
Ardasaite wazaniwuiuln aldgreludd 2
J1uu 1,710.00 umsials Usgnoumsailaunas
$ralddle drfrdntuity uagAvinuaiuln luddi
3 AU 1,515.00 umaels aanfanssuan
AduavAanssudy o Amileusuludi 2 adldine
W9 4 $1uau 1,265 vmaels 91nn13A1TA
Sty nsvuwasulal wasnisanns wazadldsne
T 5 wag 6 31uaulay 400.00 vnasls 31n
Aanssuviuuaiulyl (Table 2)

Aldanglunsdalsimaniiotiluvelud
7t 6 Ingldnszaummiithuiinaniads 9.28 fuste
19 azdialddrelunisdsaunuiiodauasould
nsedummiTusaduiiy 300.00 UmAedy Wi
Wudu 2,784.00 umsals wazArvudsluuneds
Tssudugelusunelndidsaduiy 200.00 um
sofy Andudy 1,856.00 umdels suAldane
Tun15eldludi 6 $ruau 4,640 undels
(Table 2)
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Table 2 Cost of Acacia mangium Willd. plantation at Wang Nam Khiao Forestry Research and

Student Training Station, Nakhon Ratchasima province.

Cost (Baht rai!)

List

1"Year 2™year 3%year 4M™year 5Myear 6" year

Operation cost

Land preparation cost 315.72

Seedling cost 588.00

Planting cost 123.48

Fertilizer cost and 290.00 280.00 250.00
wage

Weeding cost (2 times a  880.00 1,030.00 365.00 365.00
year)

Forest fire protection 400.00 400.00 400.00 400.00 400.00 400.00
cost

Pruning cost 500.00 500.00
Harvesting cost

Timber harvesting cost 2,784.00

Logistic cost 1,856.00
Total 2,597.20 1,710.00 1,515.00 1,265.00 400.00 5,040.00

idevinisviyaaitlagtuesdilidne
NUIN QM BRSIANANSYAY 3,5, 7 kA 9 WU
yaA1U9yduvesdlddtede 11,209.73,
10,448.31, 9,766.18 way 9,154.20 unasls
Aud1su (Table 3)
se3uvasnsuanldnszdumnn

inszummadividududnlaidmin
amade 9.28 Fusold fsarwieldnsedumm
1,600 UNsDAY Fatusesuannsugliings iy
wnnduiy 14,848.00 unsels Wevn1sm
yardagtuvesseiunuin a dnsAnansevay
3,5, 7 uag 9 yad1Uagduvessngiune
12,434.97,11,097.81, 9,893.85 ke 8,853.38
umeels mua1eu (Table 3)
ﬂ']ial,ﬂi"lgﬁﬂ\laﬂaULWIu‘VHﬁﬂﬂil:i‘uﬂ]ENﬂ'ﬁ

v a
Uanldnszaummn
AN5ILASIZAHANDUBNUNIIAIUNITIIU
vaansUanbinseiummldfiniannumunzay

71

N9NISRY 3 A1 A. NPV, B/C uag IRR i 9R51A
ansesay 3, 5 way 7 nudndanuwmuigaulunig
amu Taed NPV Snaneuunudagtuaniiviniy
1,225.23, 631.49 Uag 127.67 UAsls MUaIAU
B/C vavaniadadiusgnityanrdagiuves
naneuLnuTlasuAuyartatuvesiuny Tl
AWNAU 1.11, 1.06 Waz 1.01 #ua6U Way IRR
wanasnsAnanivililasenisiinaneuwny
tagtiugvSvimu Ssfidndesas 7.59 uanainng
Ugnliinszdiumni e dns1Anandand1nlasy
HARBUWNUNNAITRUANAITUNTaMY Lagdlen
NPV > 0, B/C > 1 Wag IRR IAUINNI8R1ARNAN
firvun lursiisnsiAnansosay 9 wuin NPV
TAyniu -299.82 vnsiols B/C fAwwindu 0.97
way IRR fAnfesag 7.59 uwansinisugnldnseiiu
WINT 84 8R1ARARAINEIUIANY Lagdlal NPV <
0, B/C < 1 waz IRR Sa1touninsnsianani
AU (Table 3)
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dewdsuiisurudasananluiagiu
wuimsugnliinseiummniieny 6 U lvien AR
Yoway 7.59 Bafinganidmamendeiudues
gné518808TuR (minimum retail rate) vo<

ﬁu?ﬂ']ﬁl,ﬁaﬂ']il,ﬂ‘lf}(ﬂﬁLLa%ﬁ‘ViﬂﬁiﬁﬂqﬁLﬂiﬂmi AN
Wwindusewaz 6.50 (Bank for Agriculture and
Agricultural Cooperatives, 2022)

Table 3 Financial analysis of Acacia mangium Willd. at Wang Nam Khiao Forestry Research and

Student Training Station, Nakhon Ratchasima province.

Discount rate (%)

List
3 5 7 9
PVB (Baht rai") 12,434.97 11,097.81 9,893.85 8,853.38
PVC (Baht rai™) 11,209.73 10,448.31 9,766.18 9,153.20
NPV (Baht rai™) 1,225.23 631.49 127.67 -299.82
B/C 1.11 1.06 1.01 0.97
IRR (%) 7.59

NTNAFDUANULAYINIINITIRUYDINTS

Uanldnsedummn
AsAnwvhnsedeuaudsslaglden
mmLLUsLﬂSUumaaﬁunuLLazﬂ'wmmuﬂiLUSUu
voanauselovi (Table 4) wuinanlaseinisiinis
LLUﬁLU?ﬁamaqé\’unuLﬁmﬁﬁu%faaaz 10.93, 6.04
wag 1.31 o 9nsIAnansneay 3,5 Lay 7
AUEIY %v’fﬂﬁmiamuﬁgﬂlﬁﬂizﬁuquﬁu
Wi uidhilmanisalivinlrdumusudunsiiy
1INNIAT SVT, 84 DRTIANAAAINANITIAU AT
amulanliinseiummiaguiayu dunisnagaey
ArmunUsiasuresmaUssleny a sns1Anan
Soway 3,5 way 7 WuU3I101tASIN1SENIS
wsiUasuvessnesuanasionay 9.85, 5.70 way

1.29 gy agiinisasuugnliinsgiiumm
il WU WAn13185UARaIINNTIBNTIAINET7
139U nMsamulanliinssiummazingu

ﬂ'wmmLLUiLU?{auﬂuaaé’unuLLaz
wavszloriivadasanslunmenniu ferdoudig
i1 wanainsimudedunsasmuignlsinssum
Apudiega Inennsidsunasdunusuiuns
o1inananetudlefifiutunelulszine
\osannmsufudmiaasugiaainingasian
thifudowds uasfununinnuasansadeind
ﬁLﬁmqﬂ%ﬂu{]wﬂ’u (Bank of Thailand, 2022b)
waraInnInUAsuulasiesu daiufunis
Wasuulasgaunmmeaieldl uarsaniudelily
au1Ae (Private Forest Division, 2014)

Table 4 Switching value test of cost and benefit of Acacia mangium Willd. at Wang Nam Khiao

Forestry Research and Student Training Station, Nakhon Ratchasima province.

Discount rate (%)

List
3 5 7
Switching value test of cost (SVT) (%) 10.93 6.04 1.31
Switching value test of benefit (SVTy) (%) 9.85 5.70 1.29
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G

NNsANEINaRAnvesliinseiunnieny
6 9 luaaiisouarinddniueanifainde
JnTauAss1dun nudn wlasldnsefumnad
gMIIN1550ANI8Seuay 75.84 JA1LdUNIY
Audnatuiesonagluyi 4.46 - 21.91 wuURIAS
fidadowinfy 13.58 wufluns TA1A1ug
ﬂu’wma&g‘luﬁw 50 - 17.5 was dAedsindy
12.3 w3 faaumniiurendolianeglugis
750.12 - 877.60 AlanFusegnuiAiiuns &
Aade 819.45 Alanfusegnuirriuns

dlefiarsamaunisanaseiiieusziiu
Usuasladdvindududlafuouimduniu
@uéﬂmﬁLﬂ'maﬂLLammuqaﬁ’wmmaaﬁumsﬁu
Wt nuhaunsuanzauiilddniumnasiu
Uueslivduauildvesdiinszfummeny 6
U luifuitautveaandisouaviindamuenans
Soudeq Ao log(Vi) = —3.45991 + 2.04401
log(DBH) %3® Vi = 0.00035 DBH****" fian
R? 1y 0.943 LﬁaLmuﬁ’né’umu@uéﬂamﬁm
anvedldnssiumnifilaainualdisns nuln
Usurmslinssdumnafivindududalasiafu
11.32910 gnurenunssials vise 9.28 dusieols

ASATITRHARBULNUNIINTT UV LY
nszfumnIeny 6 U al dnsnAnansesay 3, 5,
wag 7 wudndan NPV > 0, B/C > 1 wag IRR dm1
uInndasAnaniinue wansiinisugnld
NTEAUNNILATUNANDULNUNIINITRUANAINY
NIAMU U TNTIAAAARINATI EIUNITNAHBUAT
mmLL‘UiLUﬁIaumaaﬁunuuasmmmLLUiLU?{au
Yanauselevll a onsIAnanseeay 3, 5 way 7
wudAAauden waneIn1sugnldnssiiumm
fanudsslunisamureutisgs SnAnmnnisel
fivilssunulunisugnliinssdummfiatu vie
518509 5UgN LN TERUNNIAIRINUNLNIT
amu

Fatfu nsvgnldnszdumwdiesilifly
SyeEIan 6 U ?fnLﬁwmﬁaﬂwﬁwmmsamuﬁ
v'ﬁmha"w%’um‘wmmu,azLaﬂ%uﬁauiwqﬂiﬁ

mwﬁﬁﬂuﬂmnmé’?u 9 Lwié'fqmﬁmqm?%amﬁ
WVIANY vmmmﬂqmwamwmﬂwmwums
ALt ukar s SuInnssmnglanas 6 AT
auiaﬂaﬂmsavmmmnmmavmmmsmi’]ma
Ao q '1/|Eﬂ‘-ﬂLﬂﬂ‘UUﬂ‘Uﬂﬁﬂ’]LUUGiﬂ‘ﬂaﬂ’N
30UABY

o a
AU
mﬁﬂﬂmmwmLiaamalﬂmm H3d8
°ZJEJ‘UEJ‘Uﬂmuﬁ(ﬂ’.luﬂ’lﬁGliﬁﬁ‘ﬂ’m’]'if\]ﬂmiﬂ’liﬁi;uﬁ
85 Mfiudeyaninauiuuay s miifiandsee
Lay BJﬂuamumamwmLﬂumwﬁuwmmﬁulﬁ

nsgdumn Wideyanisugnuazenldanglunis
Ugnldnsedumm
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ABSTRACT

Doi Ngaem plant genetic protection area in Mae Fah Luang University is a mixed
deciduous bamboo forest over an estimated land area of approximately 1,115 rai. In the past, this
forest area was degraded due to farming. The forest area has been subsequently restored
naturally, with the University providing plant genetic protection and conservation of biodiversity.
This study aimed to investigate the plant community structure, species diversity, estimation of
biomass, and carbon stock value evaluation. Ten temporary sample plots of size 20 meters x 50
meters each, were constructed and data were collected, which included a survey of the tree and
bamboo species. The data were used to determine the importance value index (IVI) of plants,
diversity index, above ground biomass, carbon stock and its valuation using allometric equations,
and the carbon credit trading in 2022.

The forest had 55 species in 45 genera and 26 families, with a density of 128.96 tree/rai.
The species with the most significant VI were Wrightia pubescens, Vitex canescens, and
Gigantochloa hosseusii of 29.23, 28.48, and 27.64, respectively. The Shannon-Wiener index (H') was
3.12, with a total biomass of 93.02 t/ha, and total carbon stock of 48.31 tC/ha (carbon credit),
which was a relatively high value. This accounted for a traded value in the EU carbon market
(EUA) of 156,542.18 baht and in the California market (CCA) of 52,396.16 baht, accounting for a
total carbon dioxide absorption of 177.30 tCO.e/ha. The results of this study can be used to study
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the various approaches to manage the current climate change issues related to forest ecosystem
restoration, and to study carbon stock to assess the traded economic value in the carbon market.
This also includes pushing such areas to enter the greenhouse gas emission reduction project
under the CDM (Clean Development Mechanism) of Thailand in the future.

Keywords: Doi Ngaem; Carbon credit; Allometric equation; Plant genetic conservation project
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Figure 1 (A) Study area in the Mueang Chiang Rai District, Chiang Rai Province, Thailand. (B)

Boundary of the Doi Ngam Plant Genetic Protection Area in the Mae Fah Luang

University, Chiang Rai Province.
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Table 1 Qualitative data of the dominant tree species in the Doi Ngaem plant genetic protection area at the Mae Fah Luang University, Chiang Rai

province.
Basal area RD RDo RF VI
No. Local name Botanical name Family name 2
(m“/ha) (%) (%) (%) (%)
1 Tungiu Wrightia pubescens Apocynaceae 1.03 12.90 5.85 10.48 29.23
2 N'WL?;EJ‘LJ Vittex canescens Lamiaceae 0.95 12.90 558 9.73 28.48
3 Trusany Gigantochloa hosseusii Poaceae 2.33 8.68 292 16.04 27.64
a4 Teignanoe Dendrocalamus membranaceus ~ Poaceae 294 5.33 292 12.41 20.67
5 PYASO Schleichera oleosa Sapindaceae 1.08 7.57 5.26 6.46 19.29
6 mLﬁEJu‘ViH Terminalia phillyreifolia Combretaceae 1.54 5.58 5.26 6.82 17.66
7 é’;‘uu Cratoxylum formosum subsp. Hypericaceae 0.77 8.19 292 5.00 16.11
pruniflorum
8 mﬂ%mm Albizia odoratissima Fabaceae- 1.48 2.48 4.09 291 9.48
Mimosoideae
9  wWalug Croton persimilis Euphorbiaceae 0.56 3.85 2.92 1.71 8.48
10 auawinn Terminalia bellirica Combretaceae 1.00 2.23 4.09 1.77 8.10
11 Auan Mallotus philippensis Euphorbiaceae 1.06 1.61 4.68 1.35 7.64
12 nsvilunswna Dalbergia cana Fabaceae- 0.85 4.09 0.58 2.76 7.43
Papilionoideae
13 wauwan Microcos tomentosa Malvaceae 0.62 2.36 3.51 1.16 7.03
14 uzwhae Antidesma sootepense Phyllanthaceae 0.61 273 292 1.31 6.96
15 uadn Fernandoa adenophylla Bignoniaceae 0.89 1.99 2.92 1.40 6.31
16 vomanin Erythrina subumbrans Fabaceae- 2.00 0.99 292 1.57 5.49
Papilionoideae
17 mzﬂﬁgﬂ Garuga pinnata Burseraceae 2.10 0.99 2.34 1.65 4.98
18 uznandiu Adenanthera pavonina Fabaceae- 1.46 1.12 1.75 1.29 4.16

Mimosoideae

(§992) 26-G1 (2)1Y BUjgVELBMEELEELLE
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Table 1 (continued)

No. Local name Botanical name Family name Basazl area RD RDo RF M
(m*/ha) (%) (%) (%) (%)
19 nzlRpu Huberantha cerasoides Annonaceae 1.07 0.99 1.75 0.84 3.59
20 aanlulug Lagerstroemia loudonii Lythraceae 1.19 0.62 2.34 0.58 3.54
21 Aeudn Vitex peduncularis Malvaceae 1.80 0.62 1.75 0.88 3.26
22 mﬂaﬂmﬁyau Canarium subulatum Burseraceae 1.64 0.62 1.75 0.80 3.18
23 uzuulu Protium serratum Burseraceae 0.93 1.12 1.17 0.82 3.11
24 wizld1Sesvin Heteropanax fragrans Araliaceae 1.72 0.74 1.17 1.02 293
25 @y Microcos paniculata Malvaceae 1.11 0.87 1.17 0.76 2.80
26 Uﬁmjﬂﬂ Pterocarpus macrocarpus Fabaceae- 1.94 0.62 1.17 0.95 274
Papilionoideae
27 Usung Sterculia guttata Malvaceae 0.65 0.99 1.17 0.51 2.68
28  don Hibiscus macrophyllus Malvaceae 0.59 0.50 1.75 0.23 2.48
29 wzgn Siphonodon celastrineus Celastraceae 0.46 0.50 1.75 0.18 243
30 nauvy Picrasma javanica Simaroubaceae 0.93 0.62 1.17 0.46 2.25
31 niwadiy Litsea glutinosa Lauraceae 0.56 0.74 1.17 0.33 2.24
32 ANaN Albizia chinensis Fabaceae- 231 0.37 1.17 0.68 222
Mimosoideae
33 AW Dolichandrone serrulata Bignoniaceae 1.25 0.50 1.17 0.49 2.16
34 ugne Lepisanthes rubiginosa Sapindaceae 0.37 0.50 1.17 0.15 1.81
35 @A Macaranga gigantea Euphorbiaceae 1.42 0.50 0.58 0.56 1.64
36 ATLUNLNSYU Lagerstroemia cochinchinensis Lythraceae 0.88 0.25 1.17 0.17 1.59
37 i Dillenia pentagyna Dilleniaceae 0.88 0.25 1.17 0.17 1.59
38 leudlug Dendrocalamus brandisii Poaceae 2.56 0.25 0.58 0.50 1.34
39 AZLWLUNLAY Lagerstroemia calyculata Lythraceae 5.76 0.12 0.58 0.57 1.27
40 W ERUTI Alstonia scholaris Apocynaceae 4.73 0.12 0.58 0.46 1.17

(2202) 26-G. (2)1p A13sa104 JO \euinor ley |
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Table 1 (continued)

Basal area RD RDo RF VI
No. Local name Botanical name Family name 5
(m*/ha) (%) (%) (%) (%)
41 uznay Staphylea cochinchinensis Staphyleaceae 4.66 0.12 0.58 0.46 1.17
42 uznanih Spondias pinnata Anacardiaceae 4.60 0.12 0.58 0.45 1.16
43 alevn Dimocarpus longan Sapindaceae 0.77 0.25 0.58 0.15 0.98
44 $nam Semecarpus cochinchinensis Anacardiaceae 2.00 0.12 0.58 0.20 0.91
45 uwmflevdes Ficus hispida Moraceae 1.49 0.12 0.58 0.15 0.86
46 \fauns Dalbergia lanceolaria Fabaceae- 1.40 0.12 0.58 0.14 0.85
Papilionoideae
a7 ﬂis‘ﬁm’]mw Dalbergia cultrata Fabaceae- 1.05 0.12 0.58 0.10 0.81
Papilionoideae
48 34"14@@8 Elaeocarpus floribundus Elaeocarpaceae 0.98 0.12 0.58 0.10 0.80
49 ﬂfﬁﬂiﬂ@ Diospyros glandulosa Ebenaceae 0.61 0.12 0.58 0.06 0.77
50  wznde Diospyros martabanica Ebenaceae 0.49 0.12 0.58 0.05 0.76
51 %t Dalbergia oliveri Fabaceae- 0.57 0.12 0.58 0.06 0.76
Papilionoideae
52 udlu llex umbellulata Aquifoliaceae 0.37 0.25 0.58 0.15 0.75
53 L?Tsm'\lau Bauhinia viridescens Fabaceae- 0.39 0.12 0.58 0.04 0.75
Papilionoideae
54 fWaanian Ardisia polycephala Primulaceae 0.39 0.12 0.58 0.04 0.75
55 9y Streblus asper Moraceae 0.38 0.12 0.58 0.04 0.75
Sum. 78.13 100.00 100.00 100.00 300.00

Remarks: VI = importance value index, RD = relative density, RF = relative frequency, RDo = relative dominance
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Table 2 Above-ground biomass and carbon stock in the Doi Ngaem plant genetic protection area

at the Mae Fah Luang University, Chiang Rai Province.

Above-ground biomass (t/ha)

Carbon stock (tC/ha)

Plot S B L Total S B L Total
1 4.09 1.85 0.08 5.72 2.05 0.93 0.04 3,01
2 11.79 4.04 0.30 15.50 5.89 2.02 0.15 8.06
3 9.35 4.44 0.17 13.28 4.67 222 0.08 6.98
4 16.20 3.94 03¢ 2014 8.10 1.97 0.17 10.26
5 3.35 0.69 0.12 4.04 1.68 0.35 0.06 2.08
6 8.02 2,67 0.22 1051 4.01 133 0.11 5.45
7 4.83 171 0.13 6.42 2.42 0.86 0.07 3.34
8 3.55 1.14 0.11 4.60 177 0.57 0.06 2.40
9 4.26 2.58 0.06 6.53 213 1.29 0.03 3.45
10 4.31 2.19 0.09 6.26 2.15 1.10 0.04 3.30

Sum.  69.74  25.19 161 9302 3487  12.63 0.81 48.31

Remarks: S = stem, B = branch, L = leaf
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Table 3 Estimation of carbon stock of Woody Plants in the Doi Ngaem Plant Genetic Protection

Area at the Mae Fah Luang University, Chiang Rai Province.

Plot Above-ground Biomass Carbon stock Carbon stock value (Baht)

(t/ha) (tCOz/ha) EUA CCA
1 5.72 3.01 9,753.508 3,264.592
2 15.50 8.06 26,117.366 8,741.731
3 13.28 6.98 22,617.769 7,570.382
4 20.14 10.24 33,181.368 11,106.120
5 4.04 2.08 6,739.965 2,255.931
6 10.51 5.45 17,660.006 5,910.972
7 6.42 3.34 10,822.829 3,622.504
8 4.60 2.40 7,776.883 2,602.997
9 6.53 3.45 11,179.270 3,741.808
10 6.26 3.30 10,693.214 3,579.121
Sum 93.02 48.31 156,542.178 52,396.156

Remarks: EUA is the official market of the European Union of May 3, 2022 equal to 3,340.37 Baht/tCO,
CCA is voluntary market in California of May 3, 2022 equal to 1,084.58 Baht/tCO;
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ABSTRACT

The study of relationships existing between plant commmunity characteristics and soil factors
can help in furthering the understanding about ecosystem management of community forests. This
study aimed to investigate the relationship between the tree species composition and soil factors
in the Ban Pong community forest, Long district, Phrae province. Twenty-four sample plots, 20 m x
20 m, size of each were set up using the systematic sampling method to collect tree species
composition and soil properties data. Clustering and ordination of the plant community were
analyzed using PC-Ord software (version 6) to identify the most significant soil factors affecting the
presence of a species.

In the sampled plots, 81 species in 63 genera and 26 families were identified, with a
Shannon- Wiener index of 3.71. The top five dominant species based on the importance value index
were Pterocarpus macrocarpus, Tectona grandis, Xylia xylocarpa, Millettia brandisiana, and
Lagerstroemia duperreana, respectively. There were 3 sub-communities of dominant species which

included Pterocarpus macrocarpus - Tectona grandis community, which was found on soils with
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sandy properties, Xylia xylocarpa - Tectona grandis community, which was found on soils with clay
and silt texture, and Lagerstroemia duperreana- Erythrina subumbrans community, which did not
have any such influences. The results suggest that soil properties are important factors that can
determine the distribution characteristics of a plant community. As such, the management of Ban
Pong community forest should not focus only on tree species, but on abiotic factors such as

variability in soil texture as these may affect the structure of plant community.

Keywords: Plant community; Soil properties; Limiting factors; Community forest
v
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Figure 2 Classification of the 24 sample plots in the mixed deciduous forest of the Ban Pong

community forest.
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Table 1 Plant community characteristics of Ban Pong community forest, Phrae province including
LEC (Lagerstroemia duperreana- Erythrina subumbrans Community), XTC (Xylia xylocarpa

- Tectona grandis Community), and PTC (Pterocarpus macrocarpus - Tectona grandis

Community).
Community characters Total LEC XTC PTC
Tree
Number of species 79 38 60 53
Shannon-Wiener index 3.71 3.21 3.39 3.45
Basal area (m*ha™) 23.04 21.65 20.13 29.01
Stem density (stems ha') 829 575 794 1,071
Sapling
Number of species 13 6 8 9
Shannon-Wiener index 2.11 1.68 1.62 1.84
Stem density (stems ha') 1,033 960 933 1,257
Seedling
Number of species 21 5 15 12
Shannon-Wiener index 277 1.53 2.40 242
Stem density (stems ha™) 56,667 42,000 62,500 57,143

Table 2 Top five species in each stand based on the importance value index (IVI) of trees, seedlings,
and saplings sampled in the Ban Pong community forest, including relative dominance

(RDo, %), relative density (RD, %), and relative frequency (RF, %).

Sub-community Staged Species Rdo RD RF VI

Total Tree Pterocarpus macrocarpus 12.52 7.04 4.47 24.03
Tectona grandis 10.48 7.04 3.95 21.46

Xylia xylocarpa 4.92 10.55 5.53 21.00

Millettia brandisiana 5.47 7.66 5.00 18.14

Lagerstroemia duperreana 5.90 6.41 4.47 16.79

Sapling Schleichera oleosa - 33.87 34.15 68.02

Mitragyna rotundifolia - 12.90 12.20 25.10

Xylia xylocarpa - 9.68 9.76 19.43

Chukrasia tabularis - 12.90 4.88 17.78

Colona flagrocarpa - 6.45 7.32 13.77

Seedling Schleichera oleosa - 12.50 13.11 25.61

Millettia brandisiana - 12.50 8.20 20.70

Cratoxylum formosum - 8.82 8.20 17.02

Colona flagrocarpa - 8.82 8.20 17.02

Tectona grandis - 5.88 9.84 15.72

LEC Tree Lagerstroemia duperreana 18.48 18.26 7.58 44.31
Erythrina subumbrans 20.43 6.09 7.58 34.09

Millettia brandisiana 9.99 8.70 6.06 24.75

Vitex canescens 6.18 5.22 6.06 17.45

Xylia xylocarpa 5.56 4.35 6.06 15.97

Sapling Millettia brandisiana - 33.33 33.33 66.67
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Sub-community Staged Species Rdo RD RF VI
Barringtonia acutangula - 16.67  22.22 38.89
Xylia xylocarpa - 16.67 11.11 27.78
Schleichera oleosa - 16.67 11.11 27.78
Cratoxylum formosum - 8.33 11.11 19.44
Seedling Millettia brandisiana - 28.57  25.00 53.57
Colona flagrocarpa - 28,57  25.00 53.57
Barringtonia acutangula - 19.05  25.00 44.05
Cratoxylum formosum - 14.29 12.50 26.79
Tectona grandis - 9.52 12.50 22.02
XTC Tree Xylia xylocarpa 8.09 18.64 6.7 335
Tectona grandis 11.98 6.56 5.1 23.6
Pterocarpus macrocarpus 11.83 6.30 5.1 23.2
Millettia brandisiana 537 9.45 5.6 20.4
Lagerstroemia duperreana 3.87 5.77 5.1 14.7
Sapling Schleichera oleosa - 50.00  50.00  100.00
Xylia xylocarpa - 14.29 15.00 29.29
Tectona grandis - 7.14 10.00 17.14
Millettia brandisiana - 7.14 5.00 12.14
Colona flagrocarpa - 7.14 5.00 12.14
Seedling Schleichera oleosa - 22.67 2353 46.20
Millettia brandisiana - 12.00 5.88 17.88
Xylia xylocarpa - 12.00 11.76 23.76
Pterocarpus macrocarpus - 12.00 8.82 20.82
Sterculia macrophylla - 8.00 11.76 19.76
PTC Tree Pterocarpus macrocarpus 19.66 10.00 4.41 34.07
Tectona grandis 14.29 10.33 4.41 29.04
Cratoxylum formosum 9.10 5.67 3.68 18.45
Lannea coromandelica 4.51 8.00 5.15 17.65
Shorea siamensis 5.38 4.00 2.94 12.33
Sapling Chukrasia tabularis - 36.36 16.67 53.03
Schleichera oleosa - 22.73 25.00 47.73
Millettia brandisiana - 9.09 8.33 17.42
Cratoxylum formosum - 9.09 8.33 17.42
Barringtonia acutangula - 4.55 8.33 12.88
Seedling Cratoxylum formosum - 15.00 15.79 30.79
Dalbergia ovata - 10.00 10.53 20.53
Chukrasia tabularis - 10.00 10.53 20.53
Bombax anceps - 7.50 10.53 18.03
Colona flagrocarpa - 7.50 10.53 18.03
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Table 3 Results from the ANOVA test for comparison of the three vegetation communities at the

Ban Pong community forest, Phrae province.

Soil factors LEC XTC PTC Sig.
Sand (%) 38.96+9.23° 37.9148.72% 49.38+6.89° *x
Silt (%) 27.00+4.00 26.08+3.87 22.86+2.48 NS
Clay (%) 33.74+5.79 35.59+7.99 27.6245.22 NS
pH 5.87+0.36 5.95:+0.40 6.25+0.29 NS
oM 5.9040.94° 7.1541.82% 8.39+1.72° *x
N (%) 0.40+0.10 0.52+0.14 0.59+0.20 NS
P (mg kg™ 10.07+7.82 14.39+11.45 28.68+27.38 NS
K (mg kg™ 173.27+30.86 134.69+60.67 156.58+38.10 NS
Ca (mg kg™ 1,002.48+293.04 1,128.28+385.12 1,456.83+445.16 NS
Mg (mg kg™) 386.28+95.86° 545.87+191.44% 660.91+164.54° **

Remarks: **, significance; NS, not significant, **p<0.05.
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Figure 3 The CCA ordination diagram representing the relationship between the tree species and

edaphic factors.
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ABSTRACT

The purpose of this research was to study the bamboo species diversity in the Ban Pong
community forest, Long district, Phrae province. Twenty-four sample plots of 20 meters x 20
meters size of each were established within which the number of bamboo clumps and culms
were determined. The diameters at breast height of 3 culms/clump were measured randomly. The
diversity of bamboo species was analyzed, and potential areas identified using the Jenks natural
breaks classification.

Five species in 4 genera and 1 bamboo family were identified. The species diversity index
was 1.00, with Pai Sang Nuan (Dendrocalamus membranaceus) having the largest culms (22.82 +
3.22 cm.) while Pai Rai (Gigantochloa albociliata) having the smallest (12.44 + 2.51 cm). The

dominant bamboo species in community forest as indicated by the highest importance value
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index (V) was Pai Sang Nuan (D. membranceus) (213.80%). The potential area classification
through Jenks natural breaks optimization showed that Pai Sang Nuan (D. membranceus), Pai
Khao Larm (Schizostachyum pergracile), Pai Rai (G. albociliata), and Pai Lai Lor (Gigantochloa
nigrociliata) were at a moderate level (32.56, 29.95, 34.32 and 28.63 % of the total area), while Pai
Bong Dam (Bambusa tulda) was at a low level (31.01%). We conclude that the distribution of
bamboo species and the quantity of each type of bamboo should be considered for a suitable

and sustainable utilization of bamboo.

Keywords: Species diversity; Bamboo; Geographic Information System; Community forest
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wins Sedeyafithiduasinsgidaiuiasd

1) ¥udunnugs (contour line)
ddranunuiianingiuseinaveensuunu
NTUIN1EIU 1:4,000 lugUvestayaiBaudu
(linear feature) Anfiun1sinasnstoyaludnuney
3 4@ ImEJT%'LLUU?\fwaaﬁmiwmé’u%ummqq
\Feiaa (digital elevation model) wla3iAs1e 4
LLazf{me"wsﬁ'aaﬂaL%Q‘ﬁuuﬁ%q{]ﬁa ANUFITN
syfutmzEe Aua1adu sarmiiadiuatn way
svarvndThe Sladuundenddvnasens
nzneuaznsasyiulnvesld (Wei et al. 1999)

2) YeyasrerrinaRInaI g W
GﬁaaﬂaL%aﬁuﬁ‘LugﬂLqum (point feature) 119131
du 1:4,000 ANUNTINATINVYATEEEYNNRN
wdsmyaiuegdluiiuiideiinsaiadu
sveEeese (buffering) Tuftudidnw

4. MssuunsERUAnEn e iui

dddeyafiinduniavesulamaass
Tneldin3esdsiafitaniifion (GPS) wazwuuil
youafiufifne hulszgndiumaianis
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Ansgndeyalussuvansaunagiiaans Ae
nsuUsngudeya (classification) lagn1siiasgs
WUU Natural Breaks (Jenks) Tulusunsu ArcGIS
10.6 Fadunsudatrstudmiuiiuinisainns
JUNAUVDITRYANIUTTIUYIA (National Parks
Research and Innovation Development Center,
2018) uussyaudnenmesnidu 558du Ao
1) ﬁluﬁﬁﬁmimmwﬁaﬂﬁqm 2) Wuiiiifinng
nszanetes 3)ufifin1snssareUiunans 4)
Nufidfinszarennn way 5) Kuiiniinnsnszane
1niian

NawaziIasel

AMUNAINNANB VDI YRR LA
wan1sAnunluiuiiviguaudiuys
Sunoans Smiauns nuldluiuiivoma 5 via
4 ana 133 (Table 1) nskanun 150 na i
wu loun tdw19uaa (D. membranaceus), I
laae (G. nigrociliata), luusen (B. tulda ), luls
(G. albociliata ) waglid1avanu (S. pergracile)
fianduiinunainedaneudiemi (H'=1.0) §9
fanlnalAgsduatnaiinunainviinusiiu
gNYUUNIYIAULI AU 1.07 (Asari and
Suratman, 2010) %ﬁmisiﬁﬁmmmﬁwLLasmmgma
qqﬁqm Ao llenswia Sanadewiniu 22.82+3.22
LEURALNAT Wag 20.68+0.87 LUAT AINAIRU U
vilaluls fvurnauazaiugenoidndian i
Aad8LMIfy 12.4+251 L9URLUAT WA
13.16+3.55 LlWAS AUa1AU (Table 1) wuqn
Fruruslialivesdrguyudiudadidiuiusiin
Tn&idsstuiiuiirgusuliiouifiu Samia
d1Une fidsanuimundiua 4 e 4 ana
(Arsanok et al., 2015) Turaugtigiiuviinluves
meumuﬂmmmuﬁzjumuaamwwumm&mu
WA Jamdauasnuy fdsranuamun
71U 10 ¥lla 5 @na (Kanitthaisong et al.,
2014) wariuiiterinaszufaiudmiauniuggi
wuauAT I 21 e 6 ana (Chewpreecha
et al., 2016) %qmiw%@yLauimawﬁmlﬁwﬁ
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YY)

ANuLANAeiU Juegiudnuuzgluseinaulag

Y
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ANTNBINAVDILARLATNNA LU HYIUIATANY

Y

Table 1 Bamboo species identified in the Ban

Tuegluiunfdanmgiussmeduwuusuuas
e Fanmenedusuuiouiu

Pong community forest.

Number Species Culm size (cm) Clump height (m)
1 D. membranaceus 22.82 +3.22 20.68 + 0.87
2 B. tulda 18.22 + 3.29 18.79 + 13.71
3 G. nigrociliata 16.99 + 5.04 16.37 + 3.48
4 S. pergracile 1359 + 3.71 21.03 + 20.79
5 G. albociliata 12.44 + 2.51 13.16 + 3.55

devsvifiunuduvesyialdluiiug
Tngldedudauddy (V) wuin vialifiden
Fudiamddygefigaluiuiivigusutuds 3
arauwsn loun lugrsuia datdvianudiny
Wiy 213.80 Wesiidud sesasunlaun lildas
fAdiiaudfey Wity 27.80 Weosidud uay
Tdusen daragdaanuefg My 22.68
Wosiiud audidu dmviafinutiosiigelufiug
Unguautiuds Ae lHd1matn wudndiadvil
Awddty (V) esfign winfu 15.52 wWesidud
(Table 2) wanaNHSMUATLRABYDINDUALEN
voslin1sulraniniign Ao 120.45:69.28 ne/
LENANS (1,898.86+1,006.69 61/L8NA13) 7098931
Toun lluesn Ao 116.67+76.38 no/Lanns
(2,050+2,460.56 a1 /t8nn15) tu'ls Ao
68.75+71.81 na/Lann1s (906.25+1,398.27 a1/
1@nm3) lld1vanu Ae 58.33+57.74 na/lenans

(850+£612.88 a1/18nA13) WAy tWlaas Ao
50+22.36 No/LenAs (525+422.20 a1/Lenans)
arugsy (Table 3) lgududialnidafiarunse
Usudalanluaniizuindeounns 9 uazd
anuanunsalunisnszaeusgeninfivvindu
Fsfinnuausolunmaduindmifiawisoyn
snuagaTeUATasiufitadldedeamisa
(Griscom et al., 2003) Lﬁ'alsiaaﬂmaw%ama
o849 winlkiaznszasluiuinusey 4 il
Usauiing InTusgranunudy Fededldinandn
waredninlieziasdulaléfud (Marchesini
et al. 2009) warnsnsyanevasvialiilnanenis
Wndsenislduselovd Tusmsfisruaudluns
aznodnaiin1sieIsandondiuiuafias
ulduselevy druanuruiltureneiuan
Tituisaugnyuvasliviatiu o Tuiiui

Table 2 Clump of bamboos (C/ha), Density (D; plant/ha), Dominance (Do; %), relative density (RD;

%), relative dominance (RDo, %), relative frequency (RF; %) and Importance Value Index

(IVI; %) in the Community Forest Long district, Phrae province.

Number Species C/ha D Do RD RDo RF VI
1 D. membranaceus 2,650 2,760.42 116.83 70.67 85.23 57.89 213.80
2 G. nigrociliata 300 312.50 5.50 8.00 4.01 15.79 27.80
3 B. tulda 350 364.58 7.47 9.33 545 7.89 22.68
4 G. albociliata 275 286.46 3.21 733 234 10.53 20.20
5 S. pergracile 175 182.29 4.06 4.67 296 7.89 1552
Total 3,750 3,906.25 137.07 100 100 100 300
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Table 3 Average bamboo clump and culm density in the Ban Pong community forest.

Number Species Clump /ha Culm/ha
1 D. membranaceus 120.45+69.28 1,898.86+1,006.69
2 B. tulda 116.67+76.38 2,050+2,460.56
3 G. albociliata 68.75+71.81 906.25+1,398.27
4 S. pergracile 58.33+£57.74 850+612.88
5 G. nigrociliata 50+22.36 525+422.20
Total 414.20+267.57 6,230.11+5,900.52

Jadudeuandonluiuiidne
annsUsziludeiufinudnluiud
AnwriszAuainugeansgduiinziasening
232.35-456.45 a5 Afiaa1uataluniedie
avfuoen Wuilufifidaiuaindy 2.14-26.64
Wosidud egvnalnasinaiiae 0-388.33 wns
(Table 4) Fslridulngjfiogniafians fusenay
Wigiulaldfnindesnnnisiiuiiany ueen
fvansafundsuuaseriingldffian (Marod
and Kudintara, 2009) 13 uuasfaegraugnls
YospgIueanstasU T minnigyauys wui

Lrigns Iuadn wazlils Wwiguivlnegniadinaa
winafiangTueen usnedranuludngls anmau
WasuduAugnds wuiililsduegesauaszuniu
uam’mﬁmam%mLﬁulmmaﬂﬂé’a%uazﬁv
AnuaansalunisuSusalidnfuaninanuty
wavonad wu luusnaiiiauduaiiae
muvTaaisludmianigauysasny
I U1 (Bambusa Bambos) wazlidatuzasn
(B.lomgispiculata) (Rattanakomol, 1970) wsilu
f¥outudmiauns Tanu llrsua wazlnls

< £

Wuau

Table 4 Description of the environmental factors in study sites at the Ban Pong community forest.

Environmental Factors Mean Minimum Maximum
Elevation (m) 305.35 232.35 456.45
Aspect (degree) 195.90 30.15 358.55
Slope (%) 15.24 2.14 26.64
Distance from the river (m) 155.22 0.00 388.33

ANMNAUNUSVRIUTLINADUATUNIEATW

ﬁUﬂ"Iiﬂigf\]"lﬂﬂla\‘ﬁlﬁﬂ‘l&i
PNAS1LEASIIAIUIN ANANUFURNS
(R) TumsUszifiunsusnguesiiensuia e
(Govaz 12) nuindedeiidwmaludsuindonis
Usinguaskiignawia laun AuAIATuT e iU
(0.01308) Lag S¥aERI9a a1y (0.00011) du
Yadufiddninaludeau oud fadiuain
(-0.00083) LLazmmqqmmzﬁuﬁmzLa
(-0.00192) (Table 5) uansinlHanswraanansady
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Filuuiideudnaandu (2.14-15.24 Wosidus)
LaEaY1199INa1I8 (155.22-388.33 1A T)
‘Lummsﬁﬁuﬁqamm%uﬁ%amaﬁﬂiﬂmmzam'a
msUsnguedsiensuia iesnegvislnaunas
h (Table 4)

liuee wangliiiud Avrnuduing
(R) Tumsusziiiunsusingiendeutasi (Gee
az 47) adeidsmaludanindonisusngueds
usen lauA fimduana (0.00012) UazAINLZRN
sefutmela (0.00514) drudadediidnina
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Tudsav fio ruanduvesiiudl (0.02769)uay
FHEUINEIE (-0.00016) (Table 5) Lrivas
annsaduldluiuiifegnisduataainisia
nzfusen dAugaInsedutmeia (305.35-
456.45 wins) Snitadsunngeglndaiaouansin
Tusidoamsautulufunszdomnisauty
lugrgauasdadnuingeglndaing (Table 4)
Tid1vany wansliiuin Arpaiu
Fuving (R Tunisuszidunisusingiiden
($oway 8) wuinadeiidmaludauandenis
Usangueslidiavary laun aArugeann
swdutmzia (0.00353) dhutladeiifavswaluids
au fla MAA1ua1A (-0.00063) AUAIATUVDS
Hufl (-0.01486)uassraysisaInaIiay
(-0.00105) (Table 5) lKdavasanasatul#ly
flufisefugeannsedutimeia (305.35-456.45
was) nusngeglndiuaiieuansitlidin
vanuFesnsauiulufunasedesnisanuty
lugrgguasdainusingeglnddwieg (Table 4)
Wls wansliiiudn Arpuduing (RY)
TunsUssiunsusingiiaei (Gesa 3) wuin
Hadeidemaludeuindenisusinguadlsls léun
Auaaturesituil (0.00756) uavsvbzrain
#9ie (0.00049) drudadeiidavinaluideay
ldun fird1uain (-0.00049) WAy AIINFIAN
sedfuimgia (:0.00036) (Table 5) llsausniu
IWaludiuiifideudisaiadu (2.14-15.24

s

Wosiiud) eguiainaiviag (155.22-388.33
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wng) luvuegiiiuiigennuiuiaganasiall
wingausenisuTngetlils insreglnauwnas
th (Table 4)

IWlaae wansdifiiudn Arpruduing
(R) lunsuszfiunsusingdidien (Gewar 11)
wuirdadeifnaluieuindenisusinguesls
laae wui Yedeidemaludevandeiiadonts
Usinguesiilaas laun fiadiuain (0.00035)
drulladeninsnaluidsau Ae Ar1uganin
sefutmea (-0.00208) AuATATuYDINLT
(-0.00578) LazIz8£11991Na1%38 (-0.00006)
(Table 5) lildaoarursatulddluiiuiioy
MeFIuaIAIMsTiaag Tuoen uanantuds
Usngeglndfuundniuansiililaaedesnis
amudulufusinusngeglnddise (Table 4)

nanuduiusvesladewindendunis
nszanevosdal (Figure 3) aziuladn lnena
wia AUlKlS annsatuldieuuinalnainuie
a1 uazdamuindnsunnglufuiindenutu
ogaanonuuIIndvhe Tusasiliuad T
Framau waglwldan Sniueguiniitauiy
198 (Thammachatphaisan, 2012) uenNiinIg
nsvevediiudarsindngnitdndiedadens
fnaiuansirsiy W lienswaa fngndrinleeg
AU TY Jealnwvludnuganssu wazns
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fufihernaiileitiu 9 sﬁua&ui (Kittinan, 1971)
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Table 5 Statistical indicators of the regression Model constructed for Bamboo in the Ban Pong

community forest.

Species Predictor standard error  coefficient significant R-squared

D.membranaceus

Constant 0.52050 1.41140 0.013 0.12
Aspect 0.00091 -0.00083 0.371
elevation 0.00263 -0.00192 0.474
Slope 0.01497 0.01308 0.392
Distance _river 0.00105 0.00011 0.915
B.tulda
Constant 0.40170 -1.02880 0.019 0.47
Aspect 0.00070 0.00012 0.862
elevation 0.00203 0.00514 0.020
Slope 0.01155 -0.02769 0.026
Distance_river 0.00081 -0.00016 0.849
S. pergracile
Constant 0.53110 -0.44450 0.413 0.8
Aspect 0.00093 -0.00063 0.505
elevation 0.00268 0.00353 0.203
Slope 0.01527 -0.01486 0.342
Distance_river 0.00107 -0.00105 0.336
G.albociliata
Constant 0.61640 0.17370 0.781 0.3
Aspect 0.00108 -0.00049 0.652
elevation 0.00311 -0.00036 0.910
Slope 0.01772 0.00756 0.674
Distance_river 0.00124 0.00049 0.695
G.nigrociliata
Constant 0.68730 0.90410 0.203 0.11
Aspect 0.00120 0.00035 0.774
elevation 0.00347 -0.00208 0.555
Slope 0.01976 -0.00578 0.773
Distance_river 0.00138 -0.00006 0.966
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Figure 3 The potential natural area distribution of the very high, high, moderately, low and lowest

levels for bamboo in the Ban Pong community forest.
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U Toun Tals llenswaa lidrmany wagle
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nsrawagmMamuUuTesiuit gy WWud lius
M Aafuiiufivingy 165.22 187015 (31.01%)
(Table 6)
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Table 6 The natural areas in terms of very high, high, moderately, low, and lowest potential levels

for bamboo in the Ban Pong community forest as determined by the Natural Breaks

(Jenks) Analysis.
Species Potential levels
Lowest Low Moderate High Very high

D. membranaceus

Area (ha™) 35.21 121.41 173.48 146.64 56.05

Percent (%) 6.61 22.79 32.56 27.52 10.52
B. tulda

Area (ha™) 65.71 165.22 155.73 116.16 29.97

Percent (%) 12.33 31.01 29.23 21.80 5.63
S. pergracile

Area (ha™) 60.14 127.56 159.59 132.71 52.79

Percent (%) 11.29 23.94 29.95 24.91 9.91
G. albociliata

Area (ha™) 64.77 144.71 182.84 110.22 30.24

Percent (%) 12.16 27.16 34.32 20.69 5.68
G. nigrociliata

Area (ha™) 43.34 108.17 152.56 148.67 80.05

Percent (%) 8.13 20.30 28.63 27.90 15.02
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ABSTRACT

The popularity to breed exotic wildlife species, regardless of whether they are imported
or bred in the country, has been increasing steadily. It is also important to effectively execute the
recommendations of the Convention on International Trade in Endangered Species of Wild Fauna
and Flora (CITES). The increase or decrease in the number of wild animals and changes in
ownership must be notified in order to confirm their numbers accurately. This study employs the
approach of constructing a database system to aid the administration of exotic wildlife by
adopting MySQL as a database management tool and using the PHP and JavaScript programming
languages to access the database. The constructed database system will aid in a successful
management of exotic wildlife species in Thailand and it is to be in compliance with the CITES
recommendations.

The developed database system was made up of four primary data tables, i.e., an animal
data tables, exotic wildlife species account certificate tables, occupant tables, and tenure tables.
The system's performance was tested with the JMeter application, which gave an error of 0%,
when tested on a total of 46 real world users in each group of 6 external persons, 6 central
officials, and 34 field workers. Based on the evaluation results, it was determined that the lowest
user satisfaction rating was 3.91 and the highest was 4.10. The overall user satisfaction level for
the developed database system was at the very satisfactory (as indicated by a mean value of
4.07). We conclude that such database system can be used in wildlife protection and preservation
of various types of plants.

Keywords: Database system; Wildlife trade; Exotic wildlife species
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Table 1 The data tables used in the database.

No. Table Details

1 wild wildlife data

2 permit wildlife certificate data

3 possessor possessor data

4 own ownership data

5 provinces provinces data

6 amphoe subdistrict data

7 districts districts data

8 edit_his edit history data

9 register register user data
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Figure 3 The structure of the website and user interface.
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Figure 5 Search results page.
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Table 2 Performance testing results as obtained using the JMeter application.

Response Time

User/second Samples Average Min Max Std. Dev.  Error %  Throughput
(Millisecond) (Millisecond) (Millisecond)
10 Request 10 72 39 166 36.44 0.00% 10.32
20 Request 20 117 54 529 99.11 0.00% 19.34
30 Request 30 784 42 15,095 2,664.48 0.00% 1.87
40 Request 40 75 41 380 70.86 0.00% 38.42
50 Request 50 115 40 311 78.98 0.00% 47.48
60 Request 60 646 45 1,710 400.1 0.00% 27.24
70 Request 70 536 48 1,646 501.07 0.00% 29.00
80 Request 80 652 41 2,643 606.68 0.00% 26.66
90 Request 90 335 139 699 110.35 0.00% 80.14
100 Request 100 278 43 1,389 371.95 0.00% 42.14
TOTAL 550 403 39 15,095 753.86  0.00% 4.53
AsUszEiunanisldey 6 AU ANUTULINTIT Junisgudununiay
nMaUszifiudsyAvinmessruuang uag 1 au Falddmidifidiunats 6 au uay
\Aeadesfuaudyn CITES vasusemndlne Tag Wmthfmdaeeuninaun 34 AU SIvea 46
Wudmiilunesdunseafugdniviwag vl Au Uswidiuwuudeualudsiiusine 4 wanns
Aueydy ) Nnaesldiu waviwuuaeUaIy Usziludis Table 3 sisil
H1UN19 Google Form UsgnausigyananIeuan
Table 3 Assessing result table.
Weighted Standard
Average
Average  Deviation
Assessment
external central field
persons officials workers
1) The system is convenient to use. 4.17 4.50 4.03 4.10 0.24
2) The program is easy to use and 4.33 4.33 3.94 4.04 0.23
not complicated.
3) Finding data is easy and 4.50 4.33 4.00 4.10 0.25
convenient.
4) The report is complete. 3.67 4.33 3.88 391 0.34
5) Can be used. 4.00 4.50 4.09 4.13 0.27
6) Overall system performance. 4.00 4.50 4.06 4.10 0.27

910 Table 3 W2v¥® The system is
convenient to use. (SguUdEAINABNITITIIY) §
azuuuadslufidodvindu 4.10 Andoauu
WNsgIIAY 0.24 agluseAuaufianelauin

%148 The program is easy to use and not

133

complicated. (IUsunsuldruitglidgdudou) lne
azuuueasluitoivinfy 4.04 dndoauu
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ABSTRACT

The aims of this study were to investigate the variations in growth, shape, survival, and
heritability (h°) of Acacia auriculiformis in a second - generation progeny trial at the Kamphaeng
Phet Silvicultural Research Station, Kamphaeng Phet province in trees between the ages of 1-6 years
old, by using a randomized complete block design (RCBD) trial with 20 replications. The diameter at
breast height (DBH) and height (H) of all trees in the families belonging to three provenances (Papua
New Guinea (PNG) Northern Territory (NT), Australia Queensland (QLD), Australia) were measured
each year until the age of 6 years. Additionally, the axis persistence and stem straightness at age of
6 years was also evaluated. The 10 best families were selected using the growth and shape as
indicators. All the characteristics were analyzed using analysis of variance (ANOVA) method in the R
program.

The results of the study indicated that Acacia auriculiformis of age 6 years had an average
survival rate of 61.32+7.29 %, with a DBH of 12.65+0.86 cm, and an average height of 12.83+0.65 m.
Most acacia trees had stems that was slightly bent and there a slight branching was seen at the
bottom of the tree. The results showed that there were highly significant differences in DBH and H
of trees between the ages of 1-3 years and significant differences were obtained at the age of 6
years (p<0.01). The heritability (h°) for age 6-year-old trees was found to be in the moderate to high
range (0.2 - 0.4). This shows that all the characteristics of such acacia trees are influenced by genetics.
The family that had the highest ranking was family 10 followed by family 20 (QLD), family 15 (PNG),
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family 36 (NT)), family 18 (PNG), and family 23 (QLD), respectively. As such, these species can be

promoted for use to the farmers.

Keywords: Growth; Acacia auriculiformis A.Cunn. ex Benth; Progeny test; Heritability
v
UNAfNY
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Wuglvifiunsafiiuainse wazfinsdad enny
STTHRLAATY
msfnwiteadsildvinisisuiiovusy
M37988UN1SUUIH UM UGN TTUYRINSLAULR
wardnwargunse vesliinssdumsedluuyas
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nsUgnlinsefunssdanenus dndonliiu
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4 ad
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Table 1 Details of the family and provenance of Acacia auriculiformis in a second - generation progeny

trial at the Kamphaeng Phet silvicultural research station, Kamphaeng Phet province.

Provenance

Family code

Papua New Guinea (PNG)
Northern Territory (NT), Australia
Queensland (QLD), Australia

1-4, 6,9, 11-12, 14-15, 17-18, 21-22, 24-25, 32, 34, 41-44, 46
5,8, 29, 36-38, 40, 47
7, 10, 13, 16, 19-20, 23, 26-28, 30-31, 33, 35, 39, 45

AT1IIMNLNUNIINOABDY

nmsnurunsnaasawuvguluvdeon
amy}mf (randomized complete block design:
RCBD) Mlsinseiunisad S1uan 47 unfid (Family)
970 3 durile Wud wnaes (treatments) Wi
wawmnasseanifiu 20 91 usazen azUsznoudae
Tinseduasidsiuiu 47 widad Tuunazunia
UTLNaUA8AUNTLOUMTIAIIUIU 3 AU LAY
Avuaszerdgn 3x3 wns daulduuiundesiu
seuuen (buffer tree) 2 uan Tneseundas T4iui
e 533 20 13

A15ANEINISIAUIAYDILAZENTINTTTON

aeldnseiumsed
Taanugavesduldiigliinaiiuas
(measuring pole) kagIUUIALTURIUAUEINAS
Wigean (DBH) Arewmuinvuiadustugugnans
(diameter tape) Lar®18MI1N1550AN18903LL
nszfunissdluusiazunda nenfutoyadas 1 a¥q
ulfinszfumusentony 6 U
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402
h12 F(P)

2 2
0% + Ormr T Or(p)

e r? = ANNsTnenenANYALMIRUGNITUYES
HERE
o= NsWUIHUYRITaRANAIAINNTEY
oEpyr = MIUTRUAETY family
ofpy = MIMUTHUTENING family
a8 Duangjinda (2005) lAduunA1N1S
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3 Ngu Ao
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fenegluyie > 0.4 - 1.0
2. ANNI0NENDANNBUENNWUTNTTH
twnane Taegluyie > 0.2 - < 0.4
3. ANsEevenAdnYUENIATUgN TR
fiAnegluyie 0.0 - < 0.2
n1sATEdayaneata
WnsTasevideyanisiiule uag
3Un39 Ingld38 Analysis of Variance (ANOVA)
Tngldlusunsy R

Table 2 Analysis of variance (ANOVA) table in a second - generation progeny trial at the Kamphaeng

Phet silvicultural research station, Kamphaeng Phet province.

Source df Expected Mean Squares
Replication r—1 02 + S0f(pyr + fSOBR + fPSO}
Provenances p—1 o + SO-I-%(P)R + fsofp + bfsaf

@P-Dr-1

P
-1
. i=1

OXEEVIGERY

i=1
r

Within plot sz:(sik -1
k

i

Provenances x Rep

Family/ Provenances

Family/ Provenances x Rep

oy + SUE(P)R + fsopy
0 + 50F(pyr + ShOfp)
oy + SO—IE(P)R

o

F = the number of family, p = no. of provenances, r = no. of Replication, s = plot size, f; =no. of family at the it"

provenances
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5.12,7.49, 10.36, 11.23 Lay 12.65 LYUA LUAT
AU Wedn 5 suduusnii fivuiaduniy
@uéﬂmuﬁmaﬂumﬁqm LLawT"rﬁ'qm wuin unda
A 10 aand urudalusgaiuanaud (QLD) 3
Anadsvuiniduriugudnatafiesen (DBH) 11N
Againdy 14.62 lwufuns uazundiad 40 an
furnudalufguedmiiumesness (ND) 4
Aed suuiadusitugudnalaiiesen (DBH) s
fgawinfu 11.19 lwuflung (Table 3) Fanuin
Wulpfiniain1s@nwives Kumar et al. (2011) Tag
nsvdumsiAeny 2,345 uay 6 U lufy
Karnataka Usgimadutde dnsiaulanisvuinidu
Haugugnalsiiesan (DBH) 111y 2.60, 3.10,
4.50, 5.20 L% 6.30 LUURUAT AIUEINU haZNIT
Wulanneaugs windu 2.60, 4.90, 5.40, 7.50
WAz 6.80 AT AIUAIAU Lazdin1siulauInnn
NM3ANWIVBY Tedsorn et al. (2017) lagliinszdiu
ussAgnuaneny 4 U fivgnsmiuaeduoziaide
gnuanfiaanihuimuddeiunanes Avunady
Wugudnaruiiosen (DBH) Ld awindy 7.77
WUAWAS Wigleendinaigduszianldegnuay
fgnaniuianidenianans Smianigauys
ﬁﬁ‘ummﬁumﬁuquéﬂawLﬁ‘maﬂ (DBH) Lady
WU 11.46 LUURLIAT
Lﬁa’?miwﬁmmwﬂiﬁsawaqmmqn
(H) wu Sanuuanansegiefidedfaydmnads
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o

(p<0.01) Wielsifleny 1-6 U lafnsvumsedvia 47
wiiia ﬁmq 1-6 Y ﬁmm?{ammqq Windu 1.49 ,
4.70, 6.15,9.54 , 10.91 uay 12.83 Lufluns
pwadu ledn 5 Suduusniisiauganndian
wagsiign wudn uiiad 36 andudialuly
uainiisumesinesd (NT) fia1ad oaauge
WINTgANAY 14.32 1wufiing wasunian 25
Mnduiudavrihiifd (PNG) S edaiugs
sflgavindu 11.34 wwufituas (Table 4) adfailen
Augetesndd osudun1sdnuiveg
Haruthaithanasan et al., (2010) 11157 nw
n1siiulavedliilaiga 4 via (Ugndasduiny
w.e. 2550) 018 1 U lawn nszdudnyg gaduda
NIEAUMIN WagnszAuNNSIA Tiszezdgn 1x1
was luiUameassulaslgnuesuienaniaiay
3w 9110 Swnentunsys Jmiausduys wui
linsgdummilnfiign sesasnie yarauda
nsgdumnsIA waznszdudng laednisdule
narualdudugugnaIuiesn Wiy 4.66,
4.57, 4.41 uag 3.56 WUAIAT AUSIAU LaznIs
wWulanneanuas wuinldgandudaiinaugeuin
fign s09RanAD nszAulmAsIA nszAudng uas
ASEAUNNI ?zfqﬁmmquhﬁ'u 8.19, 7.30, 6.59,
way 5.74 wnsauddu nsillagadanannd
nsdulaidndueiaidounaindneninyesuis
Iunnsefulunsiiulaluanmiviuandisty
Feslanugsunnninlinssiunssdgnaaseny 4 9

a

Avgnswivanefuszialvgnuaniiaaniuinu
Fumunawysi fa1ugaad siindy 7.62
wuiuns uwisadosnindianniduiauidenta
nans Samdanigauy3 Aflaugaad owirfy
15.97 Wwufiuns Jeanesiuganudnililunis
Wisuiisufuameduiidiadsanugeiiigas
nsedumnInasnsedunsd (Tedsom et al,
2017)
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Table 3 Average diameter at breast height (DBHtstandard deviation) of the Acacia auriculiformis
trees for the top 5 and bottom 5 ranked families (F-Value based on the overall ranking of
47 families) based on trees at different ages in a second - generation progeny trial at the

Kamphaeng Phet silvicultural research station, Kamphaeng Phet province.

Family Diameter at breast height (cm) Rank
code 1-years- 2-years- 3-years- 4-years- 5-years- 6-years-
old old old old old old

10 2.08+0.92 5.28+1.99 8.10+2.83 11.08+3.58 12.02+3.88 14.62+4.57 1
27 2.40+1.23 5.63+2.50 8.11+2.92  11.55+3.35 12.87+3.58 14.59+4.17 2
36 241+1.27 6.10£2.29  8.72+2.41  11.98+298 12.90+3.36 14.38+3.23 3
a6 2.13+0.96 5.40+2.65 8.46+2.82 11.55+3.84 12.64+4.18 13.95+4.75 4
31 2.06+0.99 5.17+2.30 7.40+2.84  10.29+3.75 11.47+3.88 13.90+4.17 5
25 1.99+1.22 4.63+2.33  6.78+2.74  9.69+3.25 10.35+3.35 11.53+£3.92 43
11 1.99+0.85 4.44x1.60 6.51£1.92  9.39+2.89  9.80+2.81  11.31+3.07 a4
32 1.96+1.23 4.83+2.32 7.164+2.71  9.52+3.26  10.49+3.81 11.26+4.30 45
20 1.86+0.78 4.71+1.84  6.52+2.29  8.93+3.13  9.86+359  11.21+3.89 46
40 1.89+0.84 4.54+2.40  6.92+2.84  9.24+3.64  10.00+4.07 11.19+4.22 ar

Average 2.11 5.12 7.49 10.36 11.23 12.65

F-Value  1.63" 136" 1.27" 0.88" 0.89"° 1.15°

Remarks: ** highly significant at p<0.01, * significant at p<0.05, ™ not significant

Table 4 Average height (H+standard deviation) of the Acacia auriculiformis trees for the top 5 and
bottom 5 ranked families (F-Value based on the overall ranking of 47 families) based on
trees at different ages in a second-generation progeny trial at the Kamphaeng Phet

silvicultural research station, Kamphaeng Phet province.

Family Height (m.) Rank
code 1-years-old 2-years- 3-years- 4-years-old 5-years-old 6-years-
old old old
36 1.78+0.77 535+1.54  6.48+1.02  10.84+2.43  1239+2.72  14.32+1.89 1
7 1.61+0.69 5.33+1.61 6.70£1.50  10.59+2.83  12.08+3.18  14.25+2.67 2
24 1.48+0.63 5.10+1.59  6.67+1.09  10.69+2.28  11.79+2.37  13.90x1.74 3
a1 1.188+0.59  4.51+1.03  538+1.60  10.00£3.29  11.70+3.74  13.80+3.45 a4
27 1.75+0.78 5.08+1.76  6.49+1.45  10.30+2.65  11.98+2.52  13.76+2.74 5
26 1.596+0.56  4.40+1.89  5.90+1.66 9.07+3.23 10.27£3.54  12.08+3.25 a3
20 1.51+0.72 4.59+1.54  572+1.60 8.37+2.50 9.97+2.93 11.72+£2.76 aa
40 1.44+0.73 4.21+1.68  572+1.53 8.46+2.25 9.92+2.90 11.62+2.92 a5
33 1.31+0.51 4.08+1.45  5.66+1.63 8.37+£2.38 9.65+2.90 11.51+2.72 a6
25 1.32+0.67 4.15+1.58  5.81+1.72 8.51+2.44 9.62+2.56 11.34+2.77 ar
Average 1.49 4.70 6.15 9.54 10.91 12.83
F-Value 1.417 1.67 1.68" 1.58" 1.58" 1.54”

Remarks: ** highly significant at p<0.01
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ansIN13saannevadkinszsiunsed
nnsvageugnvaulinssiunsee o
a9 TMUITUAIUNINYT WU RIINTT50A
aeveslinssAunsedinisanas elinsedu
asadflong iy Winsehunssdiiongsewing 1-
6 3 119 47 unfia F8msn1sseameiadewiiu
Yowar 74.96-61.32 \ilodn 5 Sufuusnfifidng
nsseamefiaian uagsnfige fieng 6 U wuin
Wifidf 47 anduiifalusguesniidunesvess
(NT) Tdannmssenmesnniigainiuiesas 83.28
wavuniad 45 andufiialuizaiuauaus (QLD)

fignsnissenmeniiiaainduiosas 41.94
(Table 5) Tnefadonaduogfuaningiionnia
Hadeanmuandouvnanmeninvesiiuiitu uie
N13uNKE 0115 tnenylidfenaddnwueanie
LiARLE Suogiuanuannsalunsuiuduas
Lma'ﬂﬁmsumLmﬁﬂﬁwﬂqﬂmauﬁmuﬂ (Eldridge
et al, 1997) agtiun1svigaquasnulivzas
AUENINLINGBULAZTEUUNTIANI TN TR
Argadudeiisnduegrebsdmivlinsziunsed
wagliimsughavindusie

Table 5 Average of survival rate of Acacia auriculiformis trees for the top 5 and bottom 5 ranked

families (F-Value based on the overall ranking of 47 families) based on trees at different

ages in a second - generation progeny trial at the Kamphaeng Phet silvicultural research

station, Kamphaeng Phet province.

Family Survival rate (%) Rank
code 1-year-old 2-years- 3-years- 4-years- 5-years- 6-years-
old old old old old
a7 92.85 92.85 90.42 90.42 90.42 83.28 1
24 77.45 78.66 75.88 75.88 75.88 75.88 2
8 83.31 73.63 76.26 76.26 75.36 72.73 3
28 88.30 76.60 76.60 76.60 76.60 71.60 a4
6 80.68 73.63 73.11 73.11 73.11 71.22 5
41 70.75 54.00 54.00 54.00 54.00 54.00 a3
10 77.15 60.11 56.38 56.76 56.76 52.82 a4
22 67.58 64.21 57.07 55.07 49.92 49.92 45
a6 60.15 52.46 49.84 48.53 48.53 48.53 a6
a5 68.25 52.42 44.22 44.22 44.22 4194 a7
Average 74.96 66.86 64.89 64.01 63.40 61.32

anwazzUunsvaslinsziunsed
dlohnseinauUsUsinvenNen?
Y99PIUAUAIRU (axis persistence) LAZAIIUATY
Y03a1#U (stem straightness) yoee 47 unila
Wu31 Sanuuanensegefiteddnd omneads
(p<0.01) leenglsl 6 U flszfuaziuuadewinty
3.17 @nsuaniausnitanuealaiiu v vesrny
8128761U) WAz 2.53 AzLUY (@19 ullnnulAee
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WANTe 2 999 KATIULITININ 2 923) ANWEINU
Tavfieng 6 U iledn 5 Suduusniiflazuuumin
flan waziian wudr widAR 7 andudndely
FgAluakaud (QLD) H5eAUATLUUAIINLIIVDY
FUNUEITY WaTAIINATIVOIEFULRA BEIAR

zl

WINAU 3.60 LAY 2.88 ATLUYN ANNAIAU YeH

WWAAN 25 nduniau1thtaAd (PNG) dseu

AZWUUANENIVDIYIUAUE A ULRALMaALYI U
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2.78 Azuuy Lazuwnliiad 2 andufiiauniaioni
(PNG) flszdunzuuunNATIDITIFUIRA LR
Wiy 2.26 Azl (Table 6)
Faniloufunsfine1ves Royampaeng
(2001) ARNWINTUUTHUYBIENBALINETTINE
vasgnuanvesldnsziumssauaglinseiumm
1NN1THANLNAT (controlled pollination) wae
AnwuazAndenaeiusgnaaniisianuausn
Tumsuusmeassineliidrfuanminnaend
finrmunanasldd wudn gnuauiualifanewus
nAufialusgaiuauaud (QLD) imstasyiule
uazdnwargUnssiulsifningananfiualsifians-

iugandudaluiguesnidisumeTiness (NT)

o a

Wuieiulinsyauasdadauddelussaiua

<
v aAaa o a

uaus (QLD) Lmal,ﬂismmamwmummmiu%’g
uosmiisumesmess (NT) wonand danuialdl
gnuauiifanuannsalunisuudiluanizus
LLé’ﬁG’]‘Lﬂé’Lﬁsaﬁulﬁﬂiuﬁumim‘ pgralsfinu 17
aﬂwammaaﬂ Genotype finalnlun1sususamig
aﬁ’maﬂuamauumumwLLmﬂmmumuaaﬂuma
Wug vosuulyl o sfuszuunIsRALLNAIAN
5551977 (open pollination) W1agtudnmaiden
wilslunmsiaunnisuiudgeiusggaunanszminalsl

nsvduusInkazlinszdumm

Table 6 Average axis persistence and stem straightness (xstandard deviation) of Acacia auriculiformis

trees for the top 5 and bottom 5 ranked families (F-Value based on the overall ranking of 47

families) based on trees at different ages in a second - generation progeny trial at the

Kamphaeng Phet silvicultural research station, Kamphaeng Phet province.

Rank Family Axis persistence (score) Family Stem straightness (score)
code code

1 7 3.60+1.00 7 2.88+0.83
2 1 3.58+1.02 24 2.85+0.73
3 24 3.57+0.90 10 2.84+0.83
a4 a1 3.50+1.29 32 2.80+0.78
5 22 3.47+1.37 28 2.78+0.68
43 40 2.88+1.07 44 2.33+0.75
44 23 2.87+0.71 12 2.29+0.75
45 2.84+0.88 33 2.29+0.86
a6 2.80+0.89 a6 2.27£0.75
a7 25 2.78+0.96 2 2.26+0.77

Average 3.17 253

F-Value 1.20" 1127

Remarks: ** highly significant at p<0.01

N3dnaIAuAzLUY (ranking) laalyas
Index selection vesliinsziiunsidieny 6 U lng
Faduiu 10 wilddusn Jaduunfiaiinnsaduln
wardnwazgUnseiaanmsldszuunisisinzuuy
098N wLA19 9 wudrdlug duwnda i
ndurndaurdaidaAd (PNG) uagdududaly
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ada

$saiuauaud (QLD) Tasunadl 20 91nduridn
lusgaiuauaud (QLD) dszAunziuugegawingy
3.94 AzuuY way WWiiad 26 9 ndurdaly
fgaduanaud (QLD) fszduazuuusmgavinfy
3.63 Azl (Table 7)
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Table 7 Average DBH, H, axis persistence and stem straightness of the top 10 families of Acacia

auriculiformis in a second - generation progeny trial at the Kamphaeng Phet silvicultural

research station, Kamphaeng Phet province.

Family DBH (cm) H (m) Axis Stem Total Score  Ranking
Persistence straightness (Max = 4)
20 13.86+3.97 14.25+2.67 3.6+1.00 2.88+0.83 3.94 1
15 12.95£2.97 13.90+1.74 3.57+0.90 2.85+0.73 3.83 2
36 14.62+4.57 13.52+2.72 3.19+1.05 2.84+0.83 3.81 3
18 14.59+4.17  13.76+2.74 3.39+1.05 2.54+0.86 3.78 4
23 12.68+3.76  13.80+3.45 3.50+1.29 2.75+£1.25 3.75 5
a7 14.38+3.23  14.32+1.89 3.17+0.90 2.53+0.96 3.74 6
45 13.90+£4.17 13.71+2.36 3.34+0.93 2.55+0.78 3.72 7
34 12.59+4.07 12.32+3.34 3.45+1.10 2.78+0.68 3.64 8
9 12.85+3.34  13.13+2.16 3.47+1.37 2.52+0.73 3.63 9
26 12.57+3.09 13.56+1.86 3.38+0.77 2.55+0.66 3.63 10

AEN1L018NDANUTNTTY (heritability)
vasldnTziunsen

INNISANYINUIY AEN1IE0 18BN
wugnssuvesliinsziunsdiiony 6 U fimsidule
NYUIAF UK 1UAUE NATT B98N AIIUEY
ATINEIIVOIYIIUNUAIA Y LATAIIUATIVOY
AU WnAU 0.21, 0.51, 0.31 wag 0.20 MUAIRU
Aanmzdenesiugnsuildanmsnuluads
fiflegfiszauuunansisssdiugs (0.2 - < 0.9) il
WisuAulsinsziumssdgnuan 01g 33 Aden
4n1ea1eNeARUgNTINVRY N1TARUlANI9YUIR
WuRugugnauiiesan AMNEY AINE1IVDIYIN
LU LagANATIvEddY AidA 1Ry
0.45, 0.66, 0.59 waz 0.65 Auasu (Kliangsaard,
2013) Feiinan @ nwndulvlufianiadvadu
LaglY LA 827y Maelim et al,, (2017) Anuin
nszdummiey 1 Y luwamaaeuiuiidnves
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liinsgdummiong 1 9 Aannididouazinddn
weansainder Smfaunsaedun fanuled
yuadusuguinanafisefudanu wazauiaidu
Hugugnanaiiesan uaga1ugs da1aniie
DENBARUINTINNINATT 50% YNUAUINTUIN
voudukuguinaIwisansdnuuraziauiy
LUSPIAANIAFLINNIIAINGS LazaenAdeq
AU Na Takuathung et al.(2005) WU31A1@N1E
a"lsmamﬂ’uqmammé’wmzmitﬁiﬂ,maﬁ'ymﬁﬂ
Unudflelsifong 2 uag 6 W@euiidminnin 60%
uly annansAnyiwandliidfiuin nnanumed
linseAunssfudasinanssanunldsudrdnasn
Wugnssy aztumindesnisgnadisarudils
navdunsed Tneldlinssdunsdulasibuunds
Wugnssu Aausanmuisazldldnssdumsed
wlasilifuundsnaniudanug (seed orchard:SO)
16l (Table 8)
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Table 8 Heritability for the DBH, H, axis persistence and stem straightness of the sAcacia

auriculiformis in a second - generation progeny trials at the Kamphaeng Phet silvicultural

research station, Kamphaeng Phet province.

Age Heritability
(years) DBH (cm) H (m) AS SS
1 0.56 0.32
2 0.54 0.40
3 0.37 0.76
4 0.20 0.53
5 0.19 0.53
6 0.21 0.51 0.31 0.20

Remarks: AS = Axis persistence , SS = Stem straightness

GENL

luwdamaasugnuaiulidnsefiumsed
Tuit 2 Aanrdautauidomunanys Fanda
Aunanes o1y 6 T Funsidulauniad 10
ndutuialusgaiuauaus (QLD) Suurnidy
ugudnanafissensnian wazuifiad 36 a1n
fududaludguesniisumesvess (NT) g
gefian undad a7 andududalusguesniisy
wesines3 (NDIFhnssonmesnndian unia
7 7 mnduidalussaiuauaud (QLD) Tdnwuy
sUnssdmuiifign @Evuiinnulfuedndos uay
finsuandwidndeslutiaaelid) lunisdaddu
AW (ranking) AATigAAe UIAAT 20 91ndu
andalusgaTuawaus (QLD) uazA1an11e
aneneanugnssu (heritability) dA1ogluszdiu
Urunansfiesziugs (0.2 - < 0.4) uansliiiudn
nndnwailinssdunseduadldsuinsna
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lunsugniifienisldaesuasduasugialuiui
Jardamunanysaoly
RIGIVRIIE

nsiiulavealiinssfunsn Arsdny
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flufivgnilunnsaiy ieazldnsuiunda vie
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ABSTRACT

The objective of this research was to explore the importance of indigenous plant species
to the local communities around Dong Phayayen in the Khao Yai forest complex. We determined the
role of the local communities in managing the resources in terms of sustainable use of the
indigenous plants. The research was conducted during 2019 — 2021 using a walking survey of the
indigenous plants in the community areas and natural forests, along with in-depth interviews with
key informants. The results showed that the communities utilized 467 species of indigenous plants
belonging to 106 families. The top three plants were utilized mostly for food (55.5%), in traditional
medicine (29.3%), and for selling the products derived (20.3%). The community area was the richest
in indigenous plants at 83.9%, with the forest area (35.3%) and plants from both sources (19.7%)
having lower percentages. In conclusion, the role of indigenous plants in the livelihood of the
communities could be summarized into four characteristics: response to basic living factors; part of
community’s culture; importance in creating a sustainable economy, and a source of knowledge and
plant conservation.

Keywords: Indigenous plants; Livelihood; Local communities; Dong Phayayen - Khao Yai forest complex
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Figure 1 The number of species of indigenous plants categorized by their utilization.
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Figure 2 The number of indigenous plant species categorized by both sources, forest and outside forest.
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