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ABSTRACT

Background and Objectives: The knowledge on forest ecosystems and their utilization can inform sustainable
forest management. This study aimed to assess tree species diversity, non-timber forest product (NTFPs)
utilization and contributing factors in the Ban Mae Chiang Rai Lum Community Forest in Mae Phrik District,
Lampang Province.

Methodology: Twenty-five sample plots, 40 x 40 m (0.16 ha) were established to investigate tree species
diversity in the community forest. Local NTFPs usage was identified and examined by responses to a
questionnaire submitted to 159 households.

Main Results: The study area is exceptionally diverse as 197 species, 144 genera, and 62 plant families were
recorded. The intermediate tree diversity based on Shannon-Wiener index (2.491 + 0.281) was found. The study
area was rich in NTFPs; 160 species for medicinal uses, 89 species for food, 37 species for chemical extractives,
32 for fuelwoods, and 12 species for fibers. However, 26 species are under threaten status based on the [IUCN
Red List. A majority of surveyed households (68.55%) depended on NTFPs. The value of the harvested NTFPs
was US $60,358.62 or 6.35% of the annual community income. Female respondents, respondents under 60
years of age, married people, those whose principal occupation is farmer, and people who participated in
community forest management at a very high level all correlated to higher NTFPs dependence.

Conclusion: The community forest’s diversity of plants supports the economic, social and environmental
livelihoods of the surrounding communities. Understanding this can inform the effective management of forests

and the promotion of sustainable conservation of their resources.

Keywords: Forest ecology; deciduous forests; forest minor products; community forest management
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Figure 1 Location of the Ban Mae Chiang Rai Lum Community Forest in northern Thailand.
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{ o 3 I 1
23019759 wazi@ailu'ldiau (Shorea siamensis-

Shorea obtusa Stand, SSS) 1/5znoud8 6 1ilaq

a10619 uaz3) vy lhwaundaly (Mixed
deciduous stand, MDS) 15¢novA28 4 uilaq

#70619 (Figure 2)

Table 1 Ecological characteristics of the Ban Mae Chiang Rai Lum Community Forest.

Ecological characteristics

Mean + Standard deviation

Species

Families

Genera

Density (trees/ha)
Basal area (m’/ha)

24.32 +£6.87
16.80 £3.09
20.04 +£5.83
57.70 £ 15.81
16.74 +£3.99

Distance (Objective Function)

1.5E-01 2.2E+00

4.2E+00

6.2E+00 8.2E+00

100 75

Information Remaining (%)
50

25 0

Plot 1
S

Plot 22 \
Plot 23
Plot 3 |

Plot 12 I
Plot 21

Plot13 —M——— |

SOS

Plot 26 |

Plot2 ——
Plot 11 ——

Plot
prot :I—’i
Plot 10

Plot 4

Plot 24 %

Plot 19 — ‘

Plot 17

|
Plot 18

Plot 5

SSS

Plot 14

Plot 15
Plot 20

MDS

Figure 2 Classification of the stand types in the deciduous area of the Ban Mae Chiang Rai Lum

Community Forest in northern Thailand.

d' a 9 1
iWenswInsnszatevedldlva
n1981un21u e (DBH) wazaugaau o
(Height) (Figure 3) WUI1AUHUILUUUD
1 ] 9
#u'lifanaaile DBH N (a) danaling
I
naaailu 3 1) TInverted J-shape (Culmsee ef al.,
2010; Alvarez et al., 2012; Zhao et al., 2015)

Tuvmzhanugeduld o) Tnszneunuilnd
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(Normal distribution) kL) 3 szalania (Bell-
shaped curve) FIM5AOAARDINUNANITITEN
T ~ Y = a a
HUUINaeNoudInIsTyau lauaznis
a 9y 9 A
naunuausssusIavesdu s lueuinah
I a
Wl Tufan1auan (Kimmins, 1987; Felfili,

1997; Hermhuk et al., 2019)
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Figure 3 Distribution of trees in (a) DBH-class and (b) height-class within the community forest.

12aviiannudinyvesviialal
(Importance value index, IVI)

wisaldiaudruluajoglued

Anacardiaceae,

Dipterocarpaceae, Fabaceae,

Combretaceae, Burseaceae It @ & Connaraceae

Hild J

siiawug i v ddanueaugalu 10 wiiausn
MUAFIAIANNAIAY (IVD) (Table 2) WL 11
dy d‘ ] = 9 = [

Wunthygusuiaiuadiendanusleau
msfnuhrdalululszmealne (Marod et al.,

1999; Bunyavejchewin et al., 2011)

Table 2 The importance value indices of tree species in the community forest.

Ranking Species Family RD RF RD, M
) (W () (W)
1 Shorea obtusa Dipterocarpaceae 1090 947 1090 11.76
2 Shorea siamensis Dipterocarpaceae 10.12  6.82 10.12  8.93
3 Xylia xylocarpa Fabaceae 7.06 8.19 7.06 6.87
4 Sindora siamensis Fabaceae 6.83 3.53 6.83 5.53
5 Buchanania lanzan Anacardiaceae 0.86 1.52 0.86 5.29
6 Terminalia mucronata Combretaceae 4.05 4.02 2.76 3.61
7 Canarium subulatum Burseraceae 2.13 3.04 5.64 3.60
8 Millettia brandisiana Fabaceae 3.50 2.36 3.12 2.99
9 Dipterocarpus tuberculatus ~ Dipterocarpaceae 2.39 2.50 3.30 2.73
10 Ellipanthus tomentosus Connaraceae 3.06 3.88 0.89 2.61
119 other species 62 other families 40.09 54.66 3445 46.07

Remarks: R.D = relative density, R.F = relative frequency, R.D_ = relative dominance, IVI = importance value index.

1.3 ANUKAINTHA (Species diversity)

a Y 1
auraInvatevesyiia ldiuih
U IULITEI310GU AABIYDI Shannon-
Wiener Index (H') tM1111 2.491 = 0.281 U198

Tuszaviunae Tasanunaesves liflva
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(Tree) llfljglu (Sapling) 49 e ad sy (Seedling)
A1 2.486 + 0.289,2.251 £0.327 1ag 2.442 +
o w d‘ = [ =
0.434 uaay WerfSeufeunuransdnun
Tusiunou q vesdeauthwaalulumamiie

wosszme lnewuan arvanyiiaves i lng)
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NNMsAIYIASI ogluszaviunaie (DNP, EN) $149U 1 1A A BI¥U (Dalbergia oliveri)
2015, 2016; Papakjan ef al., 2017) nay aoruniwiinuridulndgaiug
L4 anumwvesyiiawug 15 (Vulnerable, VU) $1u3u 1 ¥iia fie Usumdon
1NNITATIVAOUADIUN NS (Cycas siamensis) u@ﬂmﬂﬁﬁhﬂﬂﬁﬂiﬁmqﬂﬁ
yiiawuglda1uyF IUCN Red List of wueglunguitisenuisuaudsznnsd
Threatened Species Wugnialddaniuninlng uuaTuanfinzanaslueuinadiuan o vila
9NANAN Near threatened, NT) $1UIU 4 ¥ LY NI (Casearia grewiifolia) ‘N"HWQﬂﬁ
"lﬁ’uﬂ' N5 ‘I‘/%;L‘ll 1918 (Dalbergia cultrata) (Cassia fistula) N3 < ‘ﬁunum (Dalbergia cana),

8191189 (Dipterocarpus obtusifolius), 91NN Twnans (Holarrhena pubescens) 3 g an

g Siphonodon celastrineus) Wa < @ U UN (Vitex
(Dipterocarpus tuberculatus) W10 (Shorea (Sip ) (

v o @ pinnata) ez eNNU (Chukrasia tabularis) (Table 3)
obtusa) ¥01UN W InAagW UG (Endangered,

Table 3 Current IUCN status of tree species in the community forest.

Population (stems)

Status Species Families Habit - :
Tree Sapling Seedling Total
LC Azadirachta indica MELIACEAE T 30 18 5 53
Bauhinia glauca FABACEAE C 48 15 67 130
Casearia grewiifolia SALICACEAE T 3 4 - 7
Cassia fistula * FABACEAE T 3 - - 3
Chukrasia tabularis * FABACEAE T 3 3 207 213
Cratoxylum cochinchinense HYPERICACEAE T 4 9 21 34
Cratoxylum formosum HYPERICACEAE T 16 65 386 467
Cyperus rotundus CYPERACEAE H - - 197 197
Dalbergia cana * FABACEAE T 1 - - 1
Globba winitii * ZINGIBERACEAE H - - 66 66
Holarrhena pubescens APOCYNACEAE S/T - 6 - 6
Irvingia malayana IRVINGIACEAE T 30 3 20 53
Markhamia stipulata BIGNONIACEAE T 11 3 15 29
Oxystelma esculentum APOCYNACEAE C - - 2 2
Phyllodium pulchellum FABACEAE S - 12 10 22
Shorea siamensis DIPTEROCARPACEAE T 390 46 79 515
Sindora siamensis FABACEAE T 263 50 49 362
Siphonodon celastrineus* CELASTRACEAE T 5 - - 5
Vitex pinnata™ LAMIACEAE T 4 1 5 10
Wendlandia tinctoria RUBIACEAE ST 18 10 18 46
NT Dalbergia cultrata * FABACEAE T 2 1 3 6
NT Dipterocarpus obtusifolius DIPTEROCARPACEAE T 72 14 26 112
NT Dipterocarpus tuberculatus  DIPTEROCARPACEAE T 92 20 30 142
NT Shorea obtusa * DIPTEROCARPACEAE T 420 107 161 688
vu Cycas siamensis * CYCADACEAE S - 488 116 604
EN Dalbergia oliveri FABACEAE T 1 3 5 9

Remarks: LC = least concern, NT = near threatened, VU = vulnerable, EN = endangered. C = climber, H = herb,

S=shrub, ST = S=shrubby tree, T =tree. * = population trend decreasing.
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1.5 Anamnvesithyawulumslisylami
n13 1915z Torriveswsiiawus 181y
ﬁyuﬁﬂwmu (Table 4) wu Wludiwayulns
(Medicinal plants) 160 SHa 1¥U 114 vation
(Derris sp.) Ta 'l i’é’n (Elephantopus scaber) 49
WD (Terminalia bellirica) a3 © Tne (Terminlia
chebula) N¥D1113 (Edible plants) 89 ¥UA 1Y
NN (Adenia viridiflora) VLI (Antidesma
sootepense) 1/59 m‘é 84 (Cycas siamensis) NTLUN
(Irvingia malayana) WS U1 Jou (Phyllanthus
emblica) Wi W (Melientha suavis) 81540 YRRY
101 (Extractives) 37 ¥iia 19 U3z g
(Pterocarpus macrocarpus) N L1 a0 (Diospyros

mollis) A3 (Indigofera sp.) %Jﬂﬁlﬁtlj (Gluta usitata)

1570 1 (Fuelwoods) 32 ¥iia 1¥u 1vilonlan
I 9
(Aporosa villosa) 913 (Shorea obtusa) 33 (Shorea
Y
siamensis) wazidule (Fibers) 12 ¥U® LHU 1h
(Bombax anceps) Honiu (Colona floribunda)
a Y =R o
AN (Lygodium sp.) wearadliiudadnenIn
Y
1 ] o 4
voathyuasuurall Tuniserunelss oyl
1 q
Tdunsugslugurudiulse Tomildaosnn
R | Y = Y o
ﬂTﬁ@L‘liﬂB‘V]ﬁWﬂ"lﬂiﬂTllll FITDAAADINY
miﬁﬂy1ﬁﬁhum1’j1 AITUUATINTUATIININ

=

[l VR 1 9 g’/
‘lf’Jﬂ'l‘W“]JWllll"]f'JfJﬁE]Uﬁuﬁ]ﬁ@ﬂﬂ’ﬂﬂ@ﬂﬂﬂWiﬂlu
X ¥ v o
WUHITU ﬁ13J1§ﬂﬁ51\‘1§1Elllﬂlmgﬂﬂﬁgﬂllﬁ]ﬂ!ﬂTW

a Y A .
IV 1Y T IUYUBUTI 0D Y (Kabir & Webb,
2006; Larpkerna et al., 2017; Mianmit et al., 2017

Aerts et al., 2018)

Table 4 NTFPs of the Ban Mae Chiang Rai Lum Community Forest.

Species and type of NTFPs

Type Numbfer of
species Food plants = Medicinal plants Fuelwoods Fibers Extractives

Tree 92 47 74 25 6 27
Shrub 53 23 49 7 1 10
Climber 25 9 17 - 3 -
Herb 21 8 18 - 1 -
Bamboo 1 1 1 - - -
Fern 3 1 1 - 1 -
Orchid 1 - - - - -
Palm 1 - - - - -
Total 197 89 160 32 12 37

Remark: NTFPs = non-timber forest products.

2. SnvaziAsughonazdannvesnssou
@ 1 ' (] a
dszansaredaaiulna il umwana
Sovaz 62.89 101901319 30-60 1) Souay
Y I
62.89 ADIUNINAVIA Fovas 72.33 Tauily
o 9 v A Y = J '
WIM1IATITOU T08aL 62.26 FadIU Ing I

= [ =2 9 =\
MSANEISZALUYTZONANY SR80 67.92 3
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ﬁTU’Juﬁﬂﬂ%ﬂjuﬂg’Jéﬂu -3 AU %’aaaz 57.86

UsenovoITNHanNEATNIIN %}@ﬂﬁg 83.65
Y 1 1 1 =)

ﬁﬂ"lﬂﬁﬁiﬂﬁtg@gizﬁﬂﬁ 2,000-4,000 L1588y

W53 W30 62,000- 124,000 V1N UN1300AT0

o

a o Aa

A 4w Y o1 A
Wun Fovay 88.05 uaz lu'ldinauiinu

$ouaz 81.76 (Table 5)
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Table 5 Socio-economics of sampled households in Ban Mae Chiang Rai Lum.

Socio-demographics Groups Households (%)
Gender Female 100 (62.89)
Male 59 (37.11)
Age (year) <30 4(2.52)
30-60 100 (62.89)
> 60 55 (34.59)
Marital status Single 44 (27.67)
Married 115 (72.33)
Role in family Head 99 (62.26)
Member 60 (37.74)
Education level Uneducated 2(1.26)
Primary school 108 (67.92)
Secondary school 44 (27.67)
Bachelor’s degree 5(3.15)
Household size 1-3 92 (57.86)
>3 67 (42.14)
Primary occupation Farmer 133 (83.65)
Off-farm 26 (16.35)
Household income (US $) < 2,000 56 (35.22)
2,000-4,000 61 (38.36)
> 4,000 42 (26.42)
Land ownership Yes 140 (88.05)
No 19 (11.95)
Yes 29 (18.23)
Rented land No 130 (81.76)

US $1 =31 Baht (Bank of Thailand as of 31 January, 2018).
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Table 6 Total net NTFP income return from Ban Mae Chiang Rai Lum Community Forest in 2018.

Number of Economic value of NTFEPs (US $) Relative
NTFPs households Costs Net .NTFP
engaged Income . . Returns R
Opportunity Transportation (%)
Edible Plants 34 2.154.19 740.32 263.23 1.150.65 3.18
Wild Fruits 71 9.773.71 3.630.48 735.16 5.408.06 14.93
Mushrooms 105 34.306.61 5.802.39 1.889.03 26,615.19 73.47
Honey and 15 1.225.81 408.87 90.65 726.29 2.00
Small Animals 57 3.700.48 1.172.18 341.77 2.186.53 6.04
Medicinal Plants 7 32.26 13.31 9.03 9.92 0.03
Fuelwoods 5 170.94 33.87 13.71 123.35 0.34
Fibers 1 9.68 14.52 - -4.84 -
Total 109 51,373.68 11,815.94 3,342.58 36,215.15 100

NTFPs = non-timber forest products, US $ = United States Dollar.

US $1 = 31 Baht (Bank of Thailand as of 31 January, 2018).

[ Jd
msuaiatumailsy Temniveans ldanms
3 [ 1 1
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" v 9 4 J IS ..
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4
coefficient g3gA (71.78%) 599091170 A3
4 I'4 4 I'4
108 2 (69.82%) 7293 N4 4 (69.01%) azAI03
4 o w 4 ~
104 1(63.33%) awdrdu wenlSeumeuioe
azv99319'1d01nnsrivesthfeususie 1d

v A 1 [ - A Y 9
ﬂijli@uigWﬁ?ﬂﬂijliﬂ“ﬂﬂi’lﬂqﬂu@EJLLa$

1 4 o 4 4
57818310 WU A293 NE 1 (7.34%) Aes Ing
4 4 =W [
2 (12.38%) tazAes 1na 3 (8.89%) NAWNIAAIN
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7295 118 4 3.37%) a9ty 518 1A 91NN VM
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Vo1 oIt LTI WU NN THuNIEY
i v A d’d A :)
gATAIDUNY 5181861 (Kar & Jacobson, 2012;
<3
Sharma et al., 2015; Tugume et al., 2015) uaraalifivig
1 9 < [ [l 1
1 5w ldnnmanumivesthluhyuyusie
WALNAUA T IR IS BN IAAT UG DU

9y 9y
516 ldvioe

Table 7 Mean comparison between NTFP income and household income.

I Numb Mean Mean  Relative Gini
ncome umber Income range household  NTFP NTFP 1
quartile of . . . coefficient
( torich) h hold (Us$) income income income %)
poor to ric ouscholds (US $) (US $) (%) °
Q1 40 348.39 - 1,612.90 1,161.40 85.23 7.34 63.33
Q2 40 1,612.90 - 2,806.45 2,132.74  264.01 12.38 69.82
Q3 39 2,806.45 - 4,145.16 3,463.27 307.93 8.89 71.78
Q4 40 4,145.16 - 46,212.90 7,950.65 255.91 3.37 69.01

NTFPs = non-timber forest products, US $ = United States Dollar.

US $1 = 31 Baht (Bank of Thailand as of 31 January, 2018).
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Table 8 Level of participation in community forest management (CFM).

CFM Mean + Standard deviation Level
Community forest regulations 4.40 +0.39 Verv high
Perception and understanding 4.75+0.29 Very high
Benefit sharing 4.61 £0.47 Very high
Decision-making 3.35+0.91 Moderate
Forest activities 3.76 £0.74 High
Co-benefits 3.82+£0.82 High
Monitoring and evaluation 3.03+0.92 Moderate
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Table 9 Result of a Logistic Regression for variables predicting NTFP dependence (n = 159).

Predictors B coefficients  Std.Error  p-value
(Intercept) -5.093 1.208 0.000%**
Gender (female) 0.951 0.470 0.043*
Age (< 60 years) 1.323 0.471 0.004**
Marital status (married) 1.356 0.494 0.006%**
Household status (head) 0.369 0.467 0.428
Education levels (< primary school) 0.543 0.455 0.232
Number of household members (> 3 people) 0.402 0.426 0.345
Main occupation (farmer) 1.439 0.548 0.008%*:
Household income (< US $4,145.16) 0.612 0.509 0.228
Land ownership (rai) 0.021 0.039 0.586
Rented land (rai) -0.025 0.113 0.820
People’s participation (very high) 2.501 0.669 0.000%**
Chi-square, X 32.5%%*
Pseudo R’ (Nagelkerke) 0.375
Log-likelihood -82.747

B = beta, Std = standard, US $ = United States Dollar, OR = odds ratio, CI = confidence inveral. US $1 = 31

Baht (Bank of Thailand as of 31 January, 2018), 1 ha = 6.25 rai. *p < 0.05, **p < 0.01, ***p < (0.001
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