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ABSTRACT

This research aimed to study the local knowledgetilizing and conserving wild plant divers
and factors that influence Karang households’ ammhrounities’ decision making in bringing plants toog
around their houses. This research was conductgdogimg questionnaire and in-depth interview as!ves|
species list to study all 106 households at Baan Bdoigand Baan Pong Leuk, Kaeng Krachan NationakH
Data collection in the study area covered the plesfoApril to May 2009.

This study found 219 plant species in 76 familiesl d.72 genuses grown at homest
agroforest. These plants were categorized intopgdplant species (109 species) and wild plantiepdt1d
species). Of these plant species, 50% is beindzedilas food, 28% medicinal, 14% household-use
ornamental, 1% ritual and 1% toxic plant speci€¥. these, 74 species are herbs (34%), 63 specetemsy
(29%), 50 species are shrubs (23%) and 32 spemgeslimmbers (14%). Shannon Wiener Index, employs
indicate plant species diversity at homestead agesf, showed the total plant diversity index vaifi8.94, wild
plant species diversity index value of 3.03 ancpeal plant species diversity index value of 3.5 Total o
188 species were found at Baan Bang Kloi and 180esp&mund at Baan Pong Leuk. Of these, 151 specieg
found in both villages whereas 68 species weredanronly one village. Thirty eight species werdydiound in
Baan Bang Kloi whereas 30 species were specificalipd in Baan Pong Leuk.

Multiple regression analysis was employed to aralyactors influencing household 3
community decision making to grow plant specieth&ir homestead agroforest, and it was found tiafdctors
of age of household head, major and minor occupattofarmers, debt status of household and villagésrms
of different settlement duration and characterjstmuld statistically significantly explain 25% ietion in wild
and cropped plant species diversity at homesteardaagst (p<0.05). Baan Bang Kloi had just migratad theif
settlement areas were clustered, whereas theivatidin areas were separated from their residefdsa result
the homestead agroforest has statistically sigifly high diversity than Baan Pong Leuk (p< 0.@)e to thg
fact that both communities have local botanicalvidedge in terms of utilization and conservation ptdint
species diversity, together with their livelihoosl @griculture communities in forest area, they reé@med local
plant species diversity in their homestead agrstor&he promotion of sustainable utilization of gl@pecie
around homestead agroforest, thus, should paytiatteto the importance of local knowledge to be a®ts
guideline or recommendation to promote the roldecdl people and communities in decreasing thedégncy
on biodiversity as well as in conserving biodiverén homestead agroforest.

KEY WORDS: HOMESTEAD AGROFOREST/ WILD PLANT CONSERVADN/ KARANG VILLAGE/
INDIGENOUS KNOWLEDGE/ KAES KRACHAN NATIONAL PARK

208 pages

iv

ty

a

ead

6%

w



Fac. of Grad. Studies, Mahidol Univ. Thesis/ v

mslFsz Teminazmseysninnuvainvalsvesiugisih asaidnu ywiinzwiteluwagnoiu
UATIALNINT 2T

UTILIZATION AND CONSERVATION OF WILD PLANT DIVERSITY: A CASE STUDY OF TWO
KARANG VILLAGES IN KAENG KRACHAN NATIONAL PARK.

937330 YQYNY 5036408 ENTM/M

m.u. maTuTagmsusmsdunaden)

v W

AMgNITUMINUTNEINeiinut: nada unududguuna PhD., dayffo gAnus 113, M.Sc.,
Ygumad 7993129, MAA., MB.A.

UNAALD
a o tiy

< = s vy 3 ¢ v @ A
\1TU’Ji]fJ‘L!LII‘L!ﬂﬁﬁﬂ‘l&lWNﬂﬂ’J'liJgﬂTUﬂ'l‘i1"]5’]J‘§$IEJ"]51!LLE13ﬂ'l‘iﬁllgiﬂyﬂ’J'liJWﬂTﬂ?ia'lstllfNﬂfuﬂ

4

A = o Aa ' v A o A VAo A Y]
WUTNY iquﬂﬂﬂfﬂfﬂﬂ'ﬂllNﬁ@]ﬂﬂWﬁ@]ﬂﬁuﬂl%ﬂlﬂﬁﬂiﬁﬁﬂULLagslgiJ"]fu"]fTJﬂgﬂﬁNVI‘lﬂW"ﬁlﬂﬂQﬂﬁ@UﬂWH Iﬂﬂfﬂi
o 7 A o o & { ' o o s 2 o
1‘]95}!L1J1Jﬁﬂﬂﬂ1ﬂ ﬂ']iﬁﬂJﬂTHﬂ!!%\igﬂL!agﬁ']i?ﬂWUﬁ'ﬁ%ﬁWUiutmﬂZﬂi?ﬁ@u%TL!'J‘L!‘VNﬁu 106 ﬂi?!%'ﬂu GL‘L!
vy vy =R ' a 3 9 A A A
ﬁlqu']JWiﬁﬂ\?ﬂﬂﬂElllﬁgﬁlquUWUIﬂ\iaﬂ Glummqwmmmwmumnﬁzmu Tﬂmnumay‘aﬂluwuwmamau
WHWRWU-NHENINY 2552

nansANEIMUIUE ANz wlgnuTnaseuthu 219 siia lu 76 23 172 ana

a
A

utafufiagnsinau 109 wia fvihinau 110 via Tmalgaiivenmanaiigasmiiu 50 % sosaundo
fveryu'lng 28 % finldaen 14 % ivlseduanuda 6 % i 1FuRTnssuasRsTTRY 1 % awdidy
Fwumiluld8ugn 74 wila Aenilu 34 % 158U 63 wila Aailu 29 % Ty 50 ¥ila Aadiu 23 % ua oo
32 ila Al 14 % iWofinsananumanvaisveswiiaiugisfignseutiudio Shanon Wiener Index

1 Vv I 4 a o U a o
NUAINNUHAINHANINY 3.94 !1]Uﬂ'lﬂ’J'lllT/Tﬂ1ﬂ‘l’ia'lﬂ"’llfJ\iGlfuﬂ‘Wuﬁﬁ%ﬂ?!iﬂisﬁuﬂwuﬁ)ﬁ‘]ﬂﬂ@jﬂ 3.03 ae

'
a

v H H
3.50 Aud IR nazanaianugisAnuiaiua T8 1mou 188 silaninulunythuuisnass uas 180 ¥ilad

2 9

vy ok A o A 2 o A 3 A o A A1 w o A
WUGIUTiijWuIﬂQaﬂ !ﬂuﬂfuﬂwuﬁw%ﬂﬂaqﬂﬂa\iﬂu 150 Gﬁuﬂllaglﬂusﬁuﬂwuﬁw%ﬂﬂqqﬂuﬂ']uau 68 YUA

a

< 1 a 1 a 1 a 1 1 a
Taofuanuasvesstaiylunyiuninaes 38 sia anuanvessiaieluwyihnlildn 30 viia

U
]

a L4 v A J =) v A o o JA
mﬂmiamiwm’]%zmuwamafmmﬁuﬂlwmﬂsmauuaxﬁguGvu“lumsmwu‘qwmmﬂgnim
mMsiaszRanuaaneoFninuiiieduerguesiviindusen erdundanuaze1Fnseanedu
v ' ' FAY
nBAsNs sy Mslniduvesnsusou naziledengihugwanaresiuluFesszeznamazjuunmsadu
a ' 4 ° A o o |
31U mmsaaﬁmammsmﬂmqﬁaammwmnwammmmmuwﬂwuqﬁ%ﬂmazﬁﬁvﬂgniumuﬁauﬁm
4 < ¥ o da 1 A v oo W aa o o 9 = @
Vl;ﬂ 25 %Iﬂﬂ!ﬂUﬂ’J'liJﬁﬂJWM’ﬁ!‘NU’Jﬂﬂﬂ'l\iiJufJﬁ'lﬂiyVINﬁﬂﬂ (p <0.05) fuiladeaumsiseneueFunan

= v v ¥ v 9 o A o o Aa o A
HAZDIBNIDINWNATULNHATNTIY 'ﬂﬂﬂﬂﬂ1u@1qmﬂ\1Tf'JWL”ﬂﬁ'JLﬁ@u LLﬂzﬂﬂﬂﬂﬂ1iuﬂuﬁuﬂl@\1ﬂi’niﬂu qaIuU

a o

o 'y ' "y A 9 v A ~ S v A A a
’ﬂﬁ]ﬂﬂ?‘iyjﬂ'lu‘WU'J'l WH'UTH'U'NﬂaﬂﬂLW\iﬂWﬂWﬂTﬂLﬁlﬂﬂﬂﬂE_{‘Vl“l"ia\‘1LLa$ll21]!HJUﬂ?iﬂﬁﬂ?uuﬂu&iﬂ\ﬁfﬂﬂﬂﬂu

D.

< ad Ao a o o S ¥ A \ Y a A o ga
L']Juﬂﬁgﬂqﬂ UANNUNNINULINTIUNUNUNITAIVIULIOU ﬁ\iWaGh/i!ﬂﬂﬂ’niﬂ’iﬂ’]ﬂﬂﬂ’]ﬂmﬂ\jcﬁuﬂwuﬁwsﬂcﬂ

a

o 9 1 " Y U= [l A v o w aa :/’ =} 4 9 9
‘LﬂlﬂﬂgﬂﬁE)‘]Jiﬂ‘l!iﬂﬂﬂ’ﬂﬂlql}iﬂ‘l!Iﬂ\?ﬁﬂﬂﬂ%ﬂlﬂﬂﬁ?ﬂﬂ]}ﬂﬁﬁﬂﬁ (p<0.05) Glgllﬂfuﬂﬂﬁf)ﬂllﬂﬂﬂﬂﬁulgcli‘lﬂﬁGl"]f

v I

7 v @ & o o
’IJiZIﬂ%uL!ﬂ%@Hiﬂ‘]elﬂ')'lll?iﬂ'lﬂT/Tﬂ'lstlJﬂQWUEW‘FL!ﬂSEﬂu%N%umBﬂﬁﬂ‘i‘iiﬂuﬁ]ﬂﬁh ﬂﬁwaiﬁﬁﬂ'ﬁiﬂy'l
o IA 9 | y A | a Yt Y] o SA A 9 '
ﬂ'ﬂll'ﬁﬂ?ﬂﬂﬁ183]@\11/“«!‘121/‘]%114?1\1@&111!7]@\1314 ﬂ1§ﬁ\iLﬁillﬂh’fllﬂ1§Gl"lﬁ]igiﬂ%uwuﬁw%ﬂﬂgﬂﬁﬂUUWU'ﬂEJN
O A= v o v 1 g P v du Ay Ay a e P
ENfJ‘L!ﬁ]\‘iﬂfli‘lﬂﬂflﬁ\lﬁ"lﬂiyﬁ@ﬂ\iﬂﬂ'ﬂﬂ\lzllﬁgﬂ'ﬁ‘lélﬂj‘igIﬂ%uwuﬁw%ﬂTLW@ﬁiNﬂ')'liJﬂ'lﬂQiﬂiﬂu@ﬁﬂﬂ'ﬂiJle
§ g { o % o
ﬁ L!ﬂmﬁmﬂuuuaﬂw?ﬁﬂslsl’ﬂ!ﬁuﬂLL‘L!SL?]EJ'JﬂTJUVIU'WI“UﬂQ"]fTJﬂ"IUL!ﬁZ‘Iﬂl“]5‘1!1Uﬂ15ﬂﬂﬂ1§$ﬂ1§ﬁ\ﬁﬁ|\ﬁ'}ﬂﬁﬂ

mseysndaNuManaenInwluauseutu

208 ¥Th




Vi

CONTENTS

Page
ACKNOWLEDGEMENTS i
ABSTRACT (ENGLISH) iv
ABSTRACT (THAI) %
LIST OF TABLES Xii
LIST OF FIGURES Xiv
CHAPTERI| INTRODUCTION 1
1.1 Background and justification 1
1.2 Research questions 4
1.3 Objectives 4
1.4 Conceptual framework 5
1.5 Scope of study 6
1.6 Variables under study 7
1.7 Research hypotheses 9
1.8 Research definitions 10
1.9 Expected outcome 11
CHAPTER Il LITERATURE REVIEW 12
2.1 Biodiversity 12
2.1.1 Definition of biodiversity 12
2.1.2 The level of biodiversity 13
2.1.3 The importance of biodiversity 18
2.1.4 Plant biodiversity 18
2.1.5 The relationship of cultural and biologjideersity 20
2.1.6 The government policy and plan for in-sitl on-farm
conservation of biodiversity and the Convention 21

on Biological Diversity

2.2 Agroforestry 23



Vii

CONTENTS (cont.)

Page
2.2.1 Components of agroforestry 23
2.2.2 The role of local communities and farmarbiodiversity 24

conservation on farms

2.3 Ethnobotany 25
2.3.1 The definition of ethnobotany 25
2.3.2 The utilization of ethnobotany 27
2.3.3 The importance of ethnobotany 28
2.3.4 The role of farmers towards biodiversitpservation 29

2.4 Study area 31
2.4.1 Background of Baan Bang Kloi and Baan Faoagk 31
2.4.2 Demographic characteristics 32
2.4.3 Economic characteristics 32
2.4.4 Social characteristics, belief, value and wfljfe 33

2.5 Related research 35
2.5.1 Research concerning ethnobotany 35
2.5.2 Research concerning biodiversity in homegar 36
2.5.3 Research concerning the study area 36

2.6 Research concerning variables under study 37

CHAPTER III RESEARCH METHODOLOGY 47

3.1 Quantitative research 47
3.1.1 Population sample 47
3.1.2 The instrument for qualitative research 47
3.1.3 Variable measurement 49
3.1.4 The internal and external factors relatong 51

different types of plant diversity
3.2 Qualitative research 52
3.3 Monitoring tool quality 53



viii

CONTENTS (cont.)

Page
3.4 Data collection 53
3.5 Data analysis 54

CHAPTER IV RESULS: COMMUNITY CONTEXT OF BAAN BANG 55
KLOI AND BAAN PONG LEUK
4.1 Background of Karang communities at Baan Bélogand 55
Baan Pong Leuk
4.2 Household demographic, economic, and socealacheristics 60

4.3 Settlement and demographic charactesistic 65
4.3.1 Settlement 65
4.3.2 Demographic characteristics and occupation 66

4.4 Socio-economic conditions 67

4.5 Culture, tradition and belief 72
4.5.1 Culture 72
4.5.2 Tradition and belief 74

4.6 Political characteristics and governance 80

4.7 Roles of agencies/ organizations in the area 82

4.7.1 Organizations concerning natural resowrgeservation 83

4.7.2 Organizations concerning national security 83
4.7.3 Organizations concerning quality of lifezel®epment 84
4.8 Community context: Baan Bang Kloi 86
4.8.1 Population and household characteristics 86
4.8.2 Occupation and household economic status 88
4.8.3 Religion and belief 89
4.8.4 Land Tenure 90
4.8.5 Roles of conserving plant species diversity 90
4.9 Community context: Baan Pong Leuk 92

4.9.1 Population and household characteristics 92



CHAPTER YV

5.1

5.2

5.3
5.4

5.5

CHAPTER VI

6.1

CONTENTS (cont.)

Page
4.9.2 Occupation and household economic status 93
4.9.3 Religion and belief 95
4.9.4 Land Tenure 96
4.9.5 Roles of plant species diversity conseovati 96

RESULT: LOCAL KNOWLEDGE IN UTILIZATION 98
AND CONSERVATION OF WILD PLANT SPECIES

Wild plant species utilization 98
Distribution and abundance of plant species 103

Similarity and difference of plant types betne villages 110

Local knowledge of wild plant species 112
5.4.1 Food plant species 141
5.4.2 Medicinal plant species 143
5.4.3 Plant species for household use and deéaorat 146

5.4.4 Plant species for rituals and toxics 914

5.4.5 Knowledge regarding planting and maintagtechniques150
5.4.6 The adaptation of Karang people to theectisituation 151
The sustainable conservation approach and gecies 153
utilization from homestead agroforest

5.5.1 The traditional management of plant sggecie 153
5.5.2 Local wisdom for sustainable utilizationptdint species 154
RESULT: WILD PLANT SPECIES CONSERVATION OF 156
KARANG PEOPLE

Maintaining plant diversity in homestead agreéts 156
6.1.1 The number of wild plant species (Sped®Esess) 159
6.1.2 The plant species diversity 159



6.2

6.3
CHAPTER VII
7.1

7.2
7.3

7.4

7.5

CONTENTS (cont.)

Page

6.1.3 The proportion of number of wild plant spscie 160
to the number of crop plant species

The relationship of household demographichenuoc 160

and social characteristics to plant species dityeconservation

in Karang homestead agroforests.

6.2.1 The relationship of household and commueitg| 164
factors and the number of plant species in hopaelsagroforests.
6.2.2 The relationship of household and commueitg| 171
factors and the plant species diversity in hogatigroforests.
6.2.3 The relationship of household and commueitg| 176
factors and the proportion of the number of vpilant species

and the number crop plant species in homesteadoagsts.

Research discussion 176
CONCLUSION AND RECOMMENDATION 182
The local knowledge in utilizing and conservpignt 182

species diversity

7.1.1 Wild plant utilization 182
7.1.2 Distribution and abundance of plant species 183
7.1.3 Similarity and difference of plant species 184
between 2 villages

7.1.4 Knowledge on wild plant species 184
Plant species diversity 187
The factors influencing local conservatiomplaint species 188

diversity in homestead agroforests

Guideline and recommendation to support Ipeable 189
and community role in reducing dependency onsforesources
and conserving biodiversity

Recommendation for future research 190



REFERENCES

APPENDICES
Appendix A
Appendix B
Appendix C

BIOGRAPHY

CONTENTS (cont.)

Xi

191
198
199
205
206
208



Xii

LIST OF TABLES

Table Page
1.1 Independent variables and expected relationgiipdependent variables 8
3.1 External and internal variables and expectidioaships with three 51
dependent variables
3.2 The target group and key informants for iptenterview 52
4.1 Descriptive statistics of household and commyuarctors characteristics 63
4.2 Descriptive statistics of external and inteffaators 69
4.3 Household characteristics of Baan Bang Kloi 86
4.4 Household income in Baan Bang Kloi 88
4.5 Household characteristics of Baan Pong Leuk 92
4.6 Household income in Baan Pong Leuk 94
5.1 The indigenous classification of plant spebigshe Karang according 103
to utilization purpose
5.2 The difference in cultivating and utilizing ptaypes of 2 villages 112
5.3 Wild plant species in Karang homestead agestsr 114
5.4 Crop plant species in Karang homestead agsifore 129
6.1 Shannon-Wiener Index (H) of plant species digr 157
6.2 The total plant species diversity of Karang betead agroforest 158
6.3 The household demographic, social and econonairacteristics of 161
Baan Bang Kloi and Baan Pong Leuk
6.4 The multiple regression coefficients of indegemt variables for 164
the number of plant species (species richness)
6.5 The multiple regression coefficients for thenfner of total plant species 162
6.6 The multiple regression coefficients for thenfoer of wild plant species 168
6.7 The multiple regression coefficients for thenner of crop plant species 169



LIST OF TABLES (cont.)

Table

6.8 The multiple regression coefficients of indegmt variables for the
diversity of plant species

6.9 The multiple regression coefficients of totiant species diversity

6.10 The multiple regression coefficients of wildmt species diversity

6.11 The multiple regression coefficients of crégmp species diversity

Xiii

Page
171

173
174
175



LI1ST OF FIGURES

Figures

1.1 Conceptual frameworks

2.1 The map of study area in Kaeng Krachan NatiBaak
4.1 Time line of community settlement

4.2 Map of land use of Baan Bang Kloi and Baan Aagk
4.3 Population characteristic in Baan Bang Kloi

4.4 Main occupation in Baan Bang Kloi

4.5 Minor occupation in Baan Bang Kloi

4.6 Household income in Baan Bang Kloi

4.7 Population characteristic in Baan Pong Leuk

4.8 Main occupation in Baan Pong Leuk

4.9 Minor occupation in Baan Pong Leuk

4.10 Household income in Baan Pong Leuk

5.1 Plant classification by plant habits

5.2 Number of plant species by family

5.3 Plant classification by local usage

5.4 The distribution of plant species classifiechiapits

5.5 The distribution of plant species, classitigchousehold utilization

Xiv

Page
5
34
58
59
87
89
89
89
93
95
95
95
99
101
102
105
105

5.6 The distribution of crop plant species, classitigchousehold utilization 106

5.7 The distribution of wild plant species, claggifby household utilization

5.8 The distribution and abundance of plant speni&arang homestead

agroforets
5.9 The distribution and abundance of climber plaricsgs
5.10 The distribution and abundance of herbacelaud ppecies
5.11 The distribution and abundance of shrub dpgeties

106
108

109
109
109



XV

L1ST OF FIGURES (cont.)

Figures Page
5.12 The distribution and abundance of tree plpaties 109
5.13 The beta diversity of plant species of tages (total of 68 species) 112
5.14 Food plant species, classified by family 142
5.15 Food plant species, classified by plant habits 142
5.16 Medicinal plant species, classified by family 451
5.17 Medicinal plant species, classified by plaatits 145
5.18 Plant species for household use, classifieioyly 146
5.19 Plant species for household use, classifigaldnt habits 146
5.20 Bamboo used for building house 147
5.21 Lalang used for making a roof 147
5.22 Karang’'s house 147
5.23 “Round raftused to travel to Baan Bang Kloi 147
5.24 “Tae Na’ musical instrument of Karang 148
5.25 “Norae” used for honey collection 148
5.26 “Pa Lu” used for rice storage after harvesting 148
5.27 "Buea” used to catch fish 148

5.28 Ornamental plant species used as fences tardate household boundary 149
5.29 Platycerium holttumii de Jonch. & Hennipman fern for decoration 149

5.30 Growing plants in unusable containers 152



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Technology of Environmertédnagement) 1

CHAPTER|
INTRODUCTION

The introduction chapter of the study of Utilizatiand Conservation of
Wild Plant Diversity: A Case Study of Two Karangllgges in Kaeng Krachan
National Park, comprises of background and jusiifon, research questions,
objectives, conceptual framework, scope of theystudriables, hypothesis, definition

and expected outcomes, respectively as follows;

1.1 Background and justification
Societies in the world, at present, pay more #itiento biodiversity

conservation as can be seen that there are vabmdiversity protection and
preservation regulations. The World Conservationobr(IUCN) indicated that the
conservation areas covered both land and marinas ateough the management
system based on the laws and the efficient appitsit such as Forest Reserve Act
1964 and National Park Act 1961, which have botbafiand indirect effect on people
who live in or nearby this area. As a result, peagll for their right and invade the
conservation areas. The local people and the farmbp live in conservation areas,
moreover, rarely receive information and particpah conservation activities;
however, they have their own way to maintain andtiiize their ecosystem based on
their local knowledge. Apichai Puntasen and Danman&a (1996) said that people,
living in or nearby the conservation areas have résponsibility to maintain their
forest. At the same time, their occupations mussi&able to conserve forest and are
able to earn sufficient income for their family,uy it is necessary to promote the
occupation that could do for long term and sustaemenvironment like agroforestry
activity, which is appropriate for tropical foresm. fact, the tropical forest with high
biodiversity and production provides resourceshlmbtect and indirect ways, such as

foods, habitats, medicines and high ecologicalisesvto support human needs.
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The population growth is one factor of overexpliita; therefore, the
natural resource nowadays gradually deteriorakesWisut Baimai (1995) said that
rapid degradation of tropical rain forest was cdusg human behavior and activities,
especially people who directly employ forest prddu@ds a result, people mostly
believe that the biodiversity is affected by thgsaups of people who closely depend
on natural resources. Collecting forest produatsfact, brings a certain extent of
degradation to both social and ecological systerigwever, if the plants provide the
positive effects such as source of food and meeionsource of income on local
people, these reflects the local knowledge of tharaunities in terms of controlling
usage of natural resource because the communitgrittnmdeed, is to sustainably use
of the resources for long term benefits. Thus, \@hglthe ways local people collect
wild plant species to grow in their homestead agesdt needs the understanding of
local knowledge and wisdom concerning plant andiersity conservation.

Environmental, forest and biodiversity degradatibesome the important
issues which get many attentions from societiesyever, the problem analysis and
the recommendation to solve these problems arelmabus, especially the linkage
between biodiversity and environmental problem aatlral resources management
due to the fact that the understanding is not basetthe local knowledge and is lack
of perspectives in human ecological aspect (Yosté&Sambat, 1999). Although
humans create many innovations, the applicatiorkradwledge to conserve and
maintain biological resources is not precise.  thsearch integrate the scientific and
local knowledge and wisdom towards biological reses conservation, the resources
and the environmental quality would be securedh@right way.

Many tribes are staying in conservation areas,hail@nd, and living with
the nature through harvesting and planting, boturad the forest and around the
communities, and apply their local wisdom by theyved seed selection for their
food, medicine, auspiciousness, custom and culifdreon Thaewchatturat, 2000).
Besides, the communities, which are located ingutet] areas, certainly depend on
forest products because local people perceive ftrast is the source of food and
income due to the fact that their surrounding esiment with unpredictable rainfall
from variable seasons does not afford them to Isavgricultural products. Therefore,

it is not easy not to allow local people to gatfmest products because the forest
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products are essential to them to survive. Ithgst interesting to find out the ways to
use forest products sustainably. Importantly theree been harvesting techniques or
beliefs and local wisdoms to utilize forest bersefitnong local people for long terms.

The government allocated the areas around Baan Posmgg and Baan
Bang Kloi, Tambon Huay Mae Preang, Amphoe Kaengchkaia at Kaeng Krachan
National Park, Phetchaburi Province to Karang peophach family receives 7 rai for
farming orchards; additionally, the national parkmotes planting bamboos and some
herbs for household consumption and for reducincalladependency on forest
products.

Apart from agricultural farming, the local peoplsa collect wild plant
species to grow in their homestead agroforest ardheir houses. The ideas and
methods including beliefs and local wisdom of Karapeople for seed/seedling
selection are interesting to learn because theyspudmotes the balance between
natural resource utilization and human needs.R&sé actions and applications lead to
the sustainable existence of the environment.

Therefore, growing plant species in homestead agest or practicing
agroforestry among people around forest areas geevboth direct and indirect
benefits. The direct benefits include sources afdf) habitats, useable woods and
medicinal plants which are the important fundamiefiotaliving especially people who
live in the forest area and depend on these ressuhe addition, the indirect benefits
include forest around residence or agroforest wincheases species abundance, soil
fertility, high biodiversity, and reduces logging allecting forest products due to the
fact that they have already had products arourid ioeses.

As of the benefits as mentioned above, farmemsany countries have the
community economy as a driving force; for examglee farmers at Bangladesh
(Giashuddin Miah and Jahangir Hussain, 2009) mradthomestead agroforestry by
planting agricultural crops together with orchangksrennial trees or wild plant species
around their houses. The productivity is regardedbank” which local people can
earn money and use these products in various aspexta result, the farmers could
collect these products whole year because of sahpooductivities. Therefore, they
did not depend on forest resources; at the sang the remaining products were able

to sell to create income and enhance living stahdar other words, practicing
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homestead agroforestry by growing various plantiggearound residence is another
way of sustainable forest ecosystem conservation.

Therefore, this research studies the utilizatiod aanservation of wild
plant diversity, a case of two Karang villages aeKg Krachan National Park. The
main focus is on growing wild plant species in tHedbmestead agroforest together
with their choices of plant species, the diversifion of species, and the decreasing
dependency on forest products. The study expectsidke a recommendation to
support the roles of local people and communitié® We in forest areas towards
plant diversity conservation in their settlemensdzh on their local knowledge and

wisdom to secure food and ecosystem.

1.2 Resear ch questions

1.2.1 What is the local knowledge of the Kargapple in collecting and
diversifying plant species in their homestead awext?

1.2.2 What are the factors that influence houseshatti communities on
their decision to maintain plant diversity througbllecting these plants from the
forest to grow around their houses?

1.2.3 How can homestead agroforest of Karang pefspta both Baan
Pong Leuk and Baan Bari§joi increase the quantity and diversity of plapesies

and decrease local dependency on forest products?

1.3 Objectives

1.3.1 To study local knowledge of Karang people utilizing and
conserving plant species diversity in their homadtegroforest.

1.3.2 To analyze factors influencing households @mmunities to make
decision to grow wild plant species.

1.3.3 To suggest local communities to reduce ttependency on forest

resources including conserving biodiversity arothrar habitats.
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1.4 Conceptual framework

After reviewing the related documents and researatrder to determine
variables under study about the biodiversity wii@an and conservation among
Karang people, the researcher designs the resedthha conceptual framework
having 2 levels of factors influencing local pedplelecision making to use and
conserve wild plant species. These 2 levels obfacare household and community
levels, which include gender, age, and level ofcatlan of household heads, number
of household members, main and minor occupatiohaefsehold heads, household
income, household expense, debt, sources of pieties to collect to grow around
their houses, distance from dwelling to forest sy@ad community factor which are
different in terms of the settlement duration aradtgrn of both communities. The

linkage between factors and biodiversity conseovatf Karang people is presented

as followed:
Household level factor Community level factor
Demographic factors of household headsvillage (difference in terms
sex, age, level of education of settlement duration the

Socio-economic factors of households | settlement characteristic of
- household member

- main occupation

- minor occupation

- household income

- household expense

-household debt

- sources of plant species

- distance from dwelling to forest areas

|

The proportion of number of
wild plant species and number
of crop plant species

both villages)

Plant Diversity
I ndex

Species
richness

Utilization and Conservation of Wild Plant Diversity

v
Roles of local people and community in conserving wild plant species
diversity in their homestead agrofor est

Figure 1.1 Conceptual frameworks
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1.5 Scope of study

151 Scope of area under study -the population under study is
households in Baan Pong Leuk 65 households ancgam Bang Kloi 71 households
(World Wide Fund for Nature, 2008) at Kaeng KraciNational ParkTambon Huay
Mae Preag, Amphoe Kaeng Krachan, Phetchaburi previHeads of households are
representatives to provide information regardingirtidecision making in practicing
homestead agroforest.

1.5.2 Scope of content under study consisted of 3 main issues as

followed:

1) Studying local knowledge in utilizing and conseg plant diversity of
Karang people; for instance the utilization, prajes; quantity, harvesting techniques
time, and methods, parts of plants used, sciemtdme and local name.

2) Researching the influenced factors on houselaold communities
decision to collect wild plant species to grow. 3defactors are composed of
household level and community level factors.

Household level factors
Demographic factors of household heads such as sex, age and level of education
Socio-economic factors of households such as number of household workeas)
occupation, minor occupation, household incomeskbald expense, debt, source of
plants, distance from resident to forest

Community level factors such as period of settlement

3) To examine the result of collecting wild platdsgrow in their areas in
terms of increasing volumes, plant breeding andedsing dependence on forest
resources.

The variables which indicate the households andnconities’ decision to
collect wild plants to grow in their homestead dgrest include 3 variables as
follows:

1. Species richness implied the number of wild plant species plantgd b
Karang people. This variable, however, is not dablendicate plant species diversity
well because collecting one species of wild plamtgtow can increase only one

species not augment the diversity of plant species.
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2. The proportion of number of wild plant species and number of crop
plant species is to find the proportion between number of wild planeses and
number of crop plant species. This variable shdwesvariety between growing wild
plants, agricultural plants and horticulture in lestead agroforests among Karang
people.

3. Plant diversity index is to calculate the plant diversity between number
of wild plant species and the number of wild plagtewn by Karang people. This
variable is able to express how much diversity lainp species in their homestead

agroforest increases.

1.5.3 Scope of study duration

e This research has been conducted for 1 year

e Data collection was carried out at the protecteé dor 2 months, from
April to May 2009

1.6 Variablesunder study

This research studies the local knowledge in utidjzand conserving wild
plant species diversity grown by Karang people. idsearch aims to study wild plant
species richness, the proportion of the number itif plant species and number of
species of crop plants (agricultural plants anditature) and diversity index. All of
these are the dependent variables that researcrds wo examine their relationship
with other independent factors influencing housdhahd community decision for

growing wild plants.
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Table 1.1 Independent variables and expected relationship d#gpendent variables

Expected
. Scale of Unit of relationship
Variable
measurement  measurement A o nt of
wild plants
Demoagr aphic factor of
household heads
sex Nominal - +
age Ratio Year +
level of education Ratio Year -
Socio-economic factor s of
household
-number of household Ratio Number +
member
- main occupation Nominal -
- minor occupation Nominal -
- household income Ratio Baht -
- household expense Ratio Baht -
- household debt Ratio Baht -
- source of collecting plants Nominal -
- distance from dwelling to  Ratio Meter -
forest areas
Community level factor
-village Nominal - +

( The difference of settlement
duration and the settlement
characteristic of both
villages)
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1.7 Resear ch hypotheses
1.7.1 Household level factor

1) Demographic factors of household heads to makesihn to grow wild
plant species diversity in their homestead agratste

1.1Heads of households who are male decide to maiplaim diversity
through collecting these plants from the foresgitow around their houses more than
females.

1.2 Heads of households who are aged grow wild plaetiss in their
homestead agroforest more than young householghead

1.3 Heads of households who have low level of etilutalecide to grow
wild plant species around their houses more thasethwho have high level of
education.

2) Socio-economic factors of household to make si@eito grow wild
plant species diversity in their homestead agratste

2.1 The more number of household members, the mibdeplant species
are grown in their homestead agroforests.

2.2 Households whose main occupation is agricultuoellgdy grow wild
plant species more than households whose main atoaps not agriculture.

2.3 Households whose minor occupation is agricultucailas grow wild
plant species more than households whose minopation is not agriculture.

2.4The less income households earn, the more wildt pdpecies are
grown in their homestead agroforests.

2.5The less expense households have, the more walat gpecies are
grown in their homestead agroforests.

2.6 The less debt households have, the more wild gla@ties are grown
in their homestead agroforests.

2.7 The source of collecting plants species to gmowheir homestead
agroforest has significant influence on the diwgrsaf wild plants around their
homestead agroforests.

2.8 Households with shorter distance between dwgliind forest areas
would grow more wild plant species in their homadtagroforests.
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1.7.2 Community level factor
The village which has settlement duration for agldime and area is not clustered

(Baan Pong Leuk) has higher wild plant speciesraddbeir homestead agroforests.

1.8 Resear ch definitions

Karang people means the local people who collect wild plant sgeto
grow in their homestead agroforest around theirskeun Baan Pong Leuk and Baan
Bang Kloi at Kaeng Krachan National Park, TamboraydlMae Preang, Amphoe
Kaeng Krachan, Phetchaburi province.

Wild plants mean plants that grow on natural habitats withhaman
interference or little help from humans and th&eds are growing in their natural
state within their habitats. The Karang people fidaan Pong Leuk and Baan Bang
Kloi have collected them to grow around their hause

Crop plants mean agricultural and horticultural plants. Theyvéna
commercial value and are important for daily lifecls as rice, corn, sugar cane,
backyard garden, peas and flowers.

Ethnobotany means the study on the traditional knowledge aseb wf
plants by the ethnic people. The information covbesr system of classification and
the exploitation of plants for food, cloths, med&s, housing, symbols and spirit.
These includes the process of preparation and #Heitwsed. (Tem Samitinun and
Weerachai Na Nakhorn, 2002)

Speciesrichness implies the number of wild plant species that demied
by Karang people. Species richness is not ablendaate well the plant diversity
because collecting one species of wild plant tavgran increase only one species not
augment the diversity of plant species.

The proportion of wild plant species and crops plant species means the
comparison between the number of wild plant speailed number of crops plant
species grown by Karang people at their houses.

Diversity index examines the plant species diversity between timeber
of individual in plant species and the total numbérall individuals plants, which
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were cultivated. The total plant species diversityKarang people planted around

their house was calculated by Shannon — WienexI{idg

1.9 Expected outcome

This researcher gathered the data on plant spaa@ghe utilization of
plant species from the local knowledge of Karangpbe to collect wild plants to
cultivate around their houses. The result, addaiign presents factors influencing
Karang households’ and communities’ decision makimdpringing plants to grow
around their houses. The study expects to makecanmraendation to support the roles
of local people and communities who live in foreseas towards plant diversity
conservation in their settlement based on theill&nowledge and wisdom to secure

food and ecosystem in homestead agroforest.
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CHAPTERI I
LITERATURE REVIEW

The case study of Karang group at the Kaeng Kradlaional Park is to
consider the utilization and species diversity epwation. The researcher studied the
concepts, the theories, the documents and relateshirches, in order to determine the
scope and the point of this study and to link ® dbjectives, which were categorized

as follows;

2.1Biodiversity

2.1.1 Definition of biodiversity

The root of “biodiversity” or “biological diversityis from “biological”
meant bio or organisms and “diversity” meant variétfter combining these 2 words,
there are many definitions (Wisut Baimai, 1988jined biodiversity as all creatures
or organisms in this globe, including the interpakt of each creature, among the
same species or among the population which is sardiéferent species as well as the
environment both animate being and inanimate beémgther words it can be
summarized that the biodiversity means the vairetiiese 3 categories as follows;

1) Species diversity is all living organisms plus prokaryote,
microorganisms, plants, animals and human being

2) Genetic diversity is the part of organisms which unite as a group of
population

3) Ecological diversity depends on the habitats

Department of policy and environmental plan (199gfined the
biodiversity as the diversity of types and speaiethe ecosystem which is diverse and

globally different in other words the various typdspecies, genetic and ecosystem.



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Technology of Environmental Managemenrt} /

The core of all living creatures is species ditgrsihe population of each
species is able to evolution and to response theggable environment through the
natural selection depending on the genetic and d@heironment. The species
variability causes the new species like plantsmaf and microorganisms which
altogether stay and adapt to the environment; atsdime time, their function is
commonly complicated becoming the ecological. Stofdgcological diversity mainly
specified the species which is the component ofhilgtats considering the number
and the density of each species population.

The definition of biodiversity is wide and includéee species diversity as
microorganisms, plants as well as human being. dleenent of each creature is
composed of genetic diversity for the sake of hammws habitat of ecological

diversity.

2.1.2 Thelevel of biodiversity consisted of 3 levelsis;

1. Genetic diversity

2. Species diversity

3. Ecological diversity

1.Genetic diversity there are many scholars defined and gave the
examples (Sumontha Promboon, 2002) defined gedetgesity as the gene of living
organisms generally showed the genetic characterith same species and different
species, which is used to determine the relatiothefliving organisms in terms of
evolution. The living organisms reproduced theisandents by asexual reproduction
or the twin component, almost the same geneticcooumt of the copy of each other.
The living organisms, moreover, inherited the sdmeage having more similar
genetic than different family; additionally, moré&ferent lineage is more different
genetic until dissimilar living organisms, groups kingdom, respectively. The
biologist has several techniques to measure thetigediversity but all methods
employ genetic as an indicator in case the livirgpture has the same genetic which
means that this living organisms does not have tgederersity. The advantageous
example of same species may have different gedetesity; for instance thousand of
rice species, potato or other plants as corn, patad chili, which have several species

but have less species diversity in agriculturalridb
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The gene variation has a vast benefit to humantaltiee fact that breeder
develops the plant species in order to increasduetimn and to resist pest. The core
factor of evolutional organisms process throughurasdtselection is the component
between genetic and the circumstance; in additlmn genetic diversity is the crucial
importance for living organisms for the purposepobviding living organisms be
efficient in changeable circumstance, including déwg enemy or insist disease.
Moreover, the dominant gene occurs from the natsestction as Charles Darwin
(1895) noticed that the natural selection is théalance successful of reproduction
through unequal ability of each living organismssurvive and to breed leding to
population development towards environment.

UNEP/GEMS (2001) said that the living organismslegtin the large area
and overall breeds same species therefore theahtenetic transferring is high but
rarely indicate the local characteristic. On theeothand, the living organisms dwell at
small area so the genetic transferring is low bseaxf the environmental adaptation
which clearly shows the local characteristic.

Thereason of genetic diversity

The fundamental ecological diversity is geneiietsity which primarily
changes of gene expression is called by genetsisinutation. The mutation can
naturally occur but the ratio is quite low. Eacimeggic has the different mutation ratio
for example 1 to 100,000 per generation. Howevas, possible to be 1 to 10,000 per
generation. When it happens, it is able to trangfethe next generation (Sumontha
Promboon, 2002) in fact, this error accidentallguws in nature through the genetic
fission or natural radio disturbance, either direcindirect from human; for instance
environmental pollution and radioactive cause mghtation. Even mutation is highly
dangerous to living organisms, the mutation balsiceduses the genetic diversity.
Furthermore, the cause of new species is from itidgrar from human activities such
as sexual reproduction together with biotechnolsggh adransferring gene into cell
via cell culture technique and molecular technol@@ymontha Promboon, 2002).

2 Speciesdiversity

There are 2 aspects of species diversity thgbesiss richness meant the
number of type of living organisms per unit area @pecies evenness meant the

proportion of living organisms. (Sumontha Prombo82002) This characteristic of
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species diversity is able to measure by the amaofiniving organisms and the
population of each species, including age strucndcegender.

The cause of speciesdiversity

The genetic component gradually develops generdtyogeneration until
the living organisms can adapt to the environmafied speciation which means that
the changeable circumstance is suitable for newispéo reproduce only their group;
thus, new species reproduction causes the spauEsity at the same time maintains
their characteristic. In general, the figure of nepecies is obviously probable
difference from other species (Sumontha Prombo@®2R The important factor
caused the new species via natural selection isytsiem development and reproduce
mechanism in their group which eliminates the hoygons recessive.

Biologist explained that the geography influenoascreating new species
due to the fact that natural features obstructaeyce internal and external group;
hence, the proportion and the genetic componentgehaEach species, additionally,
has their way to develop via natural selection.other words, the hybrid cannot
happen anymore. Furthermore, human being seleetsespboth plants and animals
for their needs. This technique also follows thtura selection method but this new
species adapts environment specified by human andot survive in nature so it is
important for biologic diversity.

Another factor of new species by natural seleci®rsmall population
random. The random tool accidentally gets rid oféceps that is suitable for the
environment. In other words, the recessive spec#s survive and increases. The
ecosystem is the main factor to determine durapéziss, neither natural selection
techniqgue nor random case. There are plenty ofiepaad all these species adapt and
have deeply relation when one species is disappeavasequently lose of living
organisms (Sumontha Promboon, 2002).

3. Ecological diversity

The ecosystem is the shelter or habitat of alhivorganisms and both
physical and biological effects on each speciesné&sepecies can survive in various
types of ecosystem but some can survive only pdaaticecosystem. Ecological
diversity depends on the number of species andlatu living in ecosystem. The

living organisms, in the past, had its own evolafwocess and limitation to survive in
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the changeable environmental condition. Howevedgfiends on the genetic diversity
within the population, the violence and irregularvieonment. If there are no genetic
diversity and ecological diversity, the living orgsms will have no choice to survive
(Sumontha Promboon, 2002). To determine the vdit\abof vast ecosystem
UNEP/GEMS (2001) said that, in the environmentabkbgeries of Environmental
Project of United Nations Environmental Program af@obal Environment
Monitoring System, it is difficult to measure besauthere is no ecosystem
management which globally accepted; moreover, ¢netdry is always changeable
and difficultly verifies. At the same time, the sgstem regularly changes. The area,
where is high ecological diversity, is also higlolbgical diversity but it is possible
that the ecosystem, which has only local living amigms, is able to arise the
biodiversity.
The biodiversity of ecosystem has 3 facets as follows;
1. The diversity of environmental area each habitat areas have different living
organisms such as around canal has wild buffaloianchve has bat. In fact, the
habitat areas which naturally happen have highibeosity.
2. The variety of replacement there are the plant replacement in forest whichnaea
that when the forest is destroyed in anyway sucfoeest fire and storm, plants as
cogon grass grow up in these areas and if thissaaeaabandoned, there is pulpous
growing, such as rubiaceae and sterculiaceacelieesecondary forest recovers.
3. Geography diversity many areas occur naturally such as canal, swanggrigde
valley, fieldstone and plant society. The grassland deep forest are vastly abundant
biodiversity unlike the cold areas which have onlye species covering the area
(Department of Environmental Quality Promotion, Mtry of Natural Resource and
Environment).

The reason of ecological diversity

All living organisms is interdependent both indireend direct way
through energy chain which is the part of food ohdihe ecosystem, having closely
relationship or specific constrain in terms of habiis highly sensitive because this
factor is able to affect the small part of ecosystnd to concern the whole part of

ecosystem as well.
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In general, the sustainable ecology has been deselfor decade until
both biological and physical mechanism can hangkryechangeable circumstance
that is the ecosystem balance. The “Ecosystem Balam this case means the
ecosystem can rehabilitate its condition; for instg all forest types and water sources
such as sea and lake. This ecosystem, thereforg¢heissource of sustainable
biodiversity for human, flora, fauna and microongams. This system is the source of
enormous genetic diversity towards the evolutiod #re change of geography for
decade especially before birth of mankind. Evenhiiman tries to imitate the
environmental system, they cannot copy the whostesy. However, this ecosystem
should well preserve in order to be abundant gerktiersity (Sumontha Promboon,
2002).

In summarized, the biological diversity or biodisky means species
diversity dwells altogether in one ecosystem carsng) into 3 levels: genetic
diversity, species diversity and ecosystem diwer3ihe dynamic of genetic change is
the fundamental evolution leading to birth of ngweces caused biodiversity. In other
words, the sustainable ecology is determined bgystem and although many living
organisms are found and adapt to the environmeet,species disappears that affects
the whole part of ecosystem. Therefore, studyingcigs is important because
examining species makes mankind understanding tb&iteon and enactment the
environmental protection. Hence, the researchedieduthe definition of species
diversity as well as species richness and spee@Emess which cause the new species
in the ecosystem.

To examine plant diversity do not count and lig fpecies only but also
do consider the population. The plant diversityelsited to the species richness that is
the number of plant species and to species evethass the number of plant stem
which means the proportion of each species in sbatety. The area, which is high
diversity, reflects the environmental fluctuatiom the area structure becomes more
complicated.Siriwan Suksri(2003) said that there are many academics trygtad
out the index which uses to estimate the plantrditye but they cannot conclude
which one is the best technique. Shanon and Wegh@1#9) suggested the method to
estimate the plant diversity is Shanon — Wienemdek of diversity (H). H value is

higher when the number of each plant stem is eg@lH value is equal O if there is
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only one species (Utis Kutintara, 1998 referenc8inwan Suksri, 2003). Therefore,
the researcher applied Shanon — Wiener’'s Indexwarsity (H) in order to find out
the plant species diversity cultivated by Karangpde in their areas because H value
in this case covers both the species diversityempual plant species planted by Karang

people.

2.1.3 Theimportance of biodiversity

Forest diversity is essential for human becausestgrovides both direct
and indirect benefits in relation to economic, abcpolitic, culture and ecosystem.
Moreover, it supplies wood and forest products/uding 4 basic needs such as
habitat, food, clothes and medicine, which affdrd basic needs of human being and
raw material for industrial sector. The exampleirafirect benefit is that it causes
rainfall on its season, is the headwater and dwebeevents inundation, reduces air
pollution, and maintains balance of natural resesirén addition, some forest areas
become recreation and education center. The bigiiyeand pristine ecosystem,
moreover, have a positive effect on people who ilivehe forest because these groups
mainly depend on it in terms of 4 basic needs,ticadand belief. Thus, it can be seen
that the forest is valuable for Thailand especiédlyagricultural country in spite the
fact that forest influences on cultivation. Thesdhe linkage among forest water and
air condition. If the forest areas have high hutyidt is cold and rains because trees
emit humid and moisture into the air but if theefstris destroyed, it causes many

negative effects such as dry climate and desextiin.

2.1.4 Plant biodiversity

For the terrestrial ecosystem, “plant” is impottéor energy transfer. It
uses energy from sun and other forms that othargierganisms can eat. Then, sugar
and starch are digested and burn for energy. Hubesimy does not use the plant
energy storage for survive but also employs plantdther purposes for instance
energy from charcoal and biofuel from  ancientnfda(Taweesak Boonkerd and
Torsak Reeranoon, 2002) for agriculatural actisitidgorest and medicine and
pharmaceutics. Human, at the moment, tries to e€reatv plant species for several

purposes. Thus, studying plant diversity highlysgetention. Apichart Kaosa-ard et al
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(1995) defined plant diversity as various plantcsge growing in general has either
ecosystem diversity or habitat diversity such asdbcondition or ecosystem, species
diversity such as number of plant species in thea @and genetic diversity as the
differences of each plant species like rice spedasyan, durian or teak; therefore,
plant diversity is a part of biodiversity.

From researching and reviewing researches of dpoland botany, it
showed that tropical forest has the highest plamdrdity especially in the tropical rain
forest referring to Apichart Kaosa-ard ae al, (1)98&timated that Amazon has plant
species more than 30,000 species from the ovelait gpecies on earth altogether
250,000 species and Thailand is suitable for pthwersity due to the fact that it
located at the joint of biogeography or floristegion among 3 regions: Indo-Burmese
region in the north and in the west , Indo-Chineggon in the north and some area in
the east and Malesian region in the south from R@rmovince till the east point
(Chantaburi province and Trat province), from thdéseistic region and the geo-
physiography of Thailand (Apichart Kaosa-ard, 19965presented that Thailand has
16 sub forest types or sub-ecosystems or habilitgether 16 types; consequently,
the country has voluminous plant species. From stuely of plant diversity, the
species richness in the forest, in Thailand, fotirad 1 hectare (100100 meters) of
dry dipterocarp forest found 35-40 flora speciesan deciduous forests found 14-21
species, pine/pine-dipterocarp forests found 22¢#&ties, dry evergreen forests found
57 species, montane forests found 56-70 speciefr@midal rain forests found 69-109
species. Because of plant diversity and its bes)diiiman utilizes their product both
direct and indirect way such as food, utilizatiamedicine, recreation, industry. Each
plant has gene which determines the special clarsit such as hedge tree,
perennial or annual crops, producing toxicaerant insectdlf this gene is transferred
into the crops, the agricultural system will be meffective. However, there are some
species without biochemical information which neddsresearch their advantage;
hence, Sedjo (1992) suggested that people shoulsence theses plant species in
order to not extinct towards collecting informatitnom folk healer who employs
herbs as a tool to cure and whom their descendt&atssferred knowledge.
Nonetheless, the factor for selecting a communityinbormation provider is that

community should have high biodiversity or peopleovive for many generations and
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tradition plays an important role on the societhaterl to transferring indigenous or
local knowledge from generation to generation. Taahnique is applied for selected

area and collecting information for the sake ofd@lienobotany research benefit.

2.1.5 Therelationship of cultural and biology diversity

Yos Santasombat (1999) said that there is theadjakbetween community
and forest for a long time. The community is abléncrease the forest biodiversity by
planting various species, lighting in order to reglisome prominent species together
with conservation and species development withuel limitation because it is risky
to lose the biodiversity like headwater; as a iteshibdiversity interconnects with
cultural diversity. Ethnic groups and local comnti@s have an important role to
conserve biodiversity through their belief and theiual as well as other natural
management systems like Pritsana Promma and Moreentawong (1998)
proposed the biodiversity management by commumityhe local and biodiversity
management book series that the local communwiegh has lived in the forest for a
long time, have an advantage over and a good chtarmecumulate their knowledge
related to forest utilization for sustain and suppbeir communities. The forest
utilization of local communities is based on renblgzenergy for instance when local
people collect wild yam or wild potato, they pw rbot and its young plants back. The
outsider normally considers and understands thabtserve biodiversity should not
use its benefits. The biodiversity management logllcommunity has several factors
as follows:

1. Belief and ritual the local communities manage their forest in lindhw
their belief before having forest management systath belief and doctrine which
is transferred generation by generation, is inteedeby folk stories, songs and beliefs
as holy law which has potentially influences oralgeeople to manage their resources.
This reflects many stories such as guardian sstoty, ritual forest or believing in
using forest products. Each story has the sameaddgroposes that are the system
supports local residences manage natural resauttamony with ecosystem.

2. Community knowledge based the communities living in forest for a
long time have their own evolution and adaptatiortite environment and transfer

their knowledge which has several aspects for el@mp
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3. Callecting herbs there are both techniques and belief in line withce
such as collecting technique: collecting clump twakeave shoot, whittling bark slices
the stem, and using root gets only some part, ecaadesufficiency economy. Though
many herb species cannot reproduce at the residdmgerely on forest ecosystem to
grow (plants nature) effect on to local peoplettacty maintain.

4. Knowledge of logging tree for usage especially for building house, in
the past bamboo was used for building house ofyRagaople because it is moveable
easily. When they permanently located, their dwgllbecomes more firmly. Using
log for building a house is the rule of the comntyrespite the fact that the local
people need to have the permission from the commdmiest committee regarding
the tree usage which is related between beliefter®dspecies; additionally, if there is
the animal nestle on the tree, the local peopleatouse that tree for the reason of
destroying other people houses. The belief is voebt only on quality of wood but

also account for the belief in tree species.

2.1.6 The government policy and plan for in-situ and on-farm
conservation of biodiversity and the Convention on Biological Diversity

Department of policy and environmental plan (1)99foposed the
decreasing forest area information from forest depent found that the forest area in
1993 was around 26.02 percent decreasing from ag&ind 53 percent of total land
area. The main factor of reducing forest areaasnfthe development of exporting
agricultural policy, economic development, rapicpplation increased and lacked of
potential organization and human resource towarodiversity management. At the
same time, the shifting cultivation in highland neases caused soil erosion and
leaching which lead to flooding. Therefore, the gmment canceled the forest
concession in 1992 as well as preceded the biaiiyeprotection policy and
increased competency for effective sustainable afsenatural resource such as
declaration park area and wildlife sanctuary, dfesdion water quality, categories
area of resource usage and national preserved faresder to protect and maintain
ecosystem, the agricultural development togethéh wiaintain environmental and
natural resource quality; for instance sustainageculture, flora and fauna species

development or biotechnology for breeding and g=acelection. There are many
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laws specify on conservation and biodiversity méition in Thailand as can be seen on
the 6" ;7" 8" of National Economic and Social Development Plaas vabout
conserved ecosystem including greatly promote swibe agriculture.

Furthermore, in Thailand, there were the poliecgeasurement and
conservational plan and the sustainable biodiwersse in 1998-2002 by determine
strategies of conservational policy and the suatdebiodiversity use as follows;

1. Enhance the organization and human resourcéyail terms of biodiversity
conservation

2. Increase capability of protected area to sebio@iversity in sustainable way

3. Increase the local motivation of biodiversitynservation

4. Conserve the diversity of species, populationsgenetic and ecosystem/ habitats
5. Control, follow up and investigate the processctivities that are able to threaten
the biodiversity

6. Promote biodiversity management in terms of ramvnent, culture and tradition

7. Promote collaboration between institute and ensity, both national and
international level, in conservation and sustaieddbdiversity utilization

The policy, measurement or biodiversity convamtie just a tool for
maintain and natural resource and environmentamption. If the government,
organizations or resource users in every level idens and follows the policy and
law, the biodiversity conservation will be more egffive and provide beneficial
sustainability.

In concluded, the diverse areas and systems keot® biodiversity. The
4 basic needs, developed by knowledge and the ¢poadtic, are acquired from both
forest and agricultural area. The forest users tagrboth process and consumption
technigue which concerned as method to preserve gieecies diversity. Therefore, to
study and to research the knowledge based of thencmities living in forest is the
one technique to find answer or support informatibime local people is responsible
for plant propagation and increase the diversigetber with evaluate the effect of
harvesting both in qualitative and quantitative onder to give guideline and
recommendation about the role and responsibility lmtal people and local

communities towards conserving plant species dityeet agricultural area and at
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residence based on knowledge, local wisdom and koadition for building food

security and maintain ecosystem.

2.2 Agroforestry

2.2.1 Components of agroforestry

Agroforestry is the land use system for planting tree and dagrgculture
at the same time by planting and herd. The tresgmforestry system is hardwood or
perennial plants, bush or bamboo and agricultuatéiepn is agronomy, horticulture,
herd grass and fishery.

In short, the agroforestry uses the land forcadjure, both perennial and
annual crops with feeding animal. The agriculttaedas are composed of both big
plants and long life, such as coconut, betel nat lBamboo, and short lived such as
herbs, grass for feeding animal; in addition, faatnals in the same area, at the same
or different period. This structure depends on eeitter for example the big tree
provides shade for small tree and small plants fiectood of animals. Moreover,
when dung and dry leaf are decomposed, they becoutdtion for trees. The
dependence between flora and fauna brings abowddbs&ystem balance. There are 3
systems of agroforestry as follows;

1. Agrisylvicultural system has high production and low competition

2. Sylvopastoral system plants for getting benefit in every parts of tas®l growing
grass as a supplement for livestock

3. Agrosylvopastoral systemis the livestock. The advantages of livestocktfar local
people are meat, wool for making clothes, leatbemfiaking shoes or clothes, dung
for making fertilizer. The benefits of trees are tmnsumption, residence, medicine
and preventing disaster. Agriculture increases flmodoth human and animals. One
area can apply all 3 systems or only one systemweter, the local people have to

consider the soil and environmental condition aay of life.
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2.2.2 The role of local communities and farmers in biodiversity
conservation on farms

Growing plants at the agricultural area is anothel for development and
conserving environment or ecosystem of plant sgeebuild the sustainability and
fertility as Ratchaniwan Phimsirikul (2004) studi¢de Factors Relating to the
Dependency on Forest Resource of the People Rgsidijacent to Pa Pun Don-Pa
Ko National Reserved Forest, Amphoe Nong Saengn@hkat Udon Thani in terms
of the attitude of dependent forest resource fahat from the interview local people,
they believed that collecting forest product tonplen their area was more convenient
than going to the forest; moreover, they can savaay for buying food. The local
people paid back to the environment was to cons#mese plant species and to
increase the number from planting and plant prof@gavhich sometimes local
people get new species or tolerant species froetirend disease.

At the same time, there was the research of Trihbet al (2003) said that
planting plant around the house was another wayefgsloring and conserving
biodiversity at agricultural area because gardenradt house promoted the production
or diversity of plant species as well as collectedttered plant species. The farmers
and local people had an important role for protecplant species as can be seen in
the research of Hodel Urs and Monika Gessler (198f&rent to Boster (1984) and
Brushet al. (1981) regarded plant species management threelgiction system and
classified plant species by local farmers. The ll@griculture selected plant for
growing by their experience, exchange knowledgeooisult each other or observation
from plant characteristics such as color, sizepshtaste and smell for being criteria
to select good plant species for conserving angggation. Therefore, the utilization
plant species advantage of local people or thetiigenf local tradition is also
important to maintain the plant diversity, both ggnand species, around their house.

To build homestead agroforest is liken to “gendbank” which is
responsible for conserving local plant specie®oall original plant species; moreover,
for being food source and life security of plantlization for medicine, usage
including creating the relationship at family lexs@ld community level. The threaten
of plant species at Bangladesh (Mohammed Shafia@mAlnd Kazi Mohammad
Masum, 2005) found that of these 60 species weeatin in 1994 and these species
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increased up to 176 species in 1999. The foresagaanent sector of Bangladesh had
the policy related to promote the farmers to do éstead agroforest through platting
perennial trees with the agriculture crops or livek because not only create income
but also maintain biodiversity which was inherifed many generations. Homestead
agroforest at Bangladesh had the important roleamtain plant species along with
food bank and source of income from selling agtigal productivity.
From these researches, to enlarge the foresttha¢docal people gain

benefits from agricultural area is agroforestry,ickhis another solution to reduce
depending forest product at the same time to iseraggeen area towards preserve

biodiversity at agroforestry system and at garden.

2.3 Ethnobotany

2.3.1 Thedéefinition of Ethnobotany

The word “Ethnobotany” was defined by Dr. John Marshberger, the
American botany from Pennsylvania University, ir83%s “The study of plants used
by primitive and aboriginal people”. Many sciendistiefined ethnobotany quite
similar, for example Tem Samitinun and WeerachaiNg&horn (2002) summarized
the meaning of ethnobotany to be in line with Tinadition as the study of usage of
plant benefit transferred generation to generatioog, clothes, medicine, habitat as
well as symbol and belief including local classafion and the area preparation.
Power (1874) reference in Tem Samitinun and Weaiddh Nakhorn (2002) widely
and thoroughly explained that ethnobotany is thg wwause plants as medicine, food,
fiber for weaving and for decoration.

Ethnobotany is a part of ethnobiology as ChayariBnsunthon (2002)
explained that it is the multidisciplinary sciensnilar with Martin (1995) defined
ethnobotany is the part of ethnoecology which &sidibout the relationship between
human and living organism not only flora and faunaluding the exploitation of land
and forest. Moreover, Arthorn Riewpaiboon (1995ygested the idea in terms of

cultural and ecological dimension integrated 2 bhas: botany about plant taxonomy
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to study the plant evolution and to examine thetpfpecies and anthropology about
paleontology to research the plants which was lsethhe past. Chonticha Tichachart
(2004), moreover, proposed that ethnobotanist shibave social knowledge in order
to understand the different complex dynamic of eaglization; thus, ethnobotany is
the study of relationship between human and plaoits ancient humans using the
plant benefits for surviving. Taweesak Boonkerd amatsak Reeranoon (2002)
similarly defined ethnobotany as the local plargsduby ethic group in daily life were
categorized by usages: herbs, food, food coloraoxs; plants and handicraft in the
same way with Somsak Srisantisuk (1996) said tmatstudy of ethnobotany was to
know the linkage between local people and plardue=es in terms of the use of plant
advantages by trying, learning and knowledge teansbm generation to generation;
likewise, Thawatchai Santisuk (2002) explained thatstudy of ethnobotany was the
way of local people used local plants from the kisolge transferring from their
ancestors and their friends till becoming the |gdaht identity. To study it, Arthorn
Riewpaiboon (1995) grouped into 4 characteristes is;

1. To study paleoethnobotany

2. To study herbarium search from dried plant doeis

3. To study literature search such as documentsgsionaries

4. To study field work through collecting the infioation from ethic groups

Besides, Tem Samitinun and Weerachai Na Nakhor@2?@athered the definition
and related words such as

Ethno the inherit traditional and cultural inheritance

Botany study of plants

Traditional knowledge the knowledge transferred through tradition foroag time
but unspecified

Ethnic people it covers the local groups in Thailand which halveir own tradition
and culture such as hill tribes and old people Witawe many experience and
knowledge of plants used in daily life.

Folk classification means the local people classified plants from attaristic and
their descendent knowledge including local names. tiot essential to accurate botany

and plant taxonomy.
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2.3.2 The utilization of ethnobotany

The advantage of plant classification providesous benefits to human.
Tem Samitinun and Weerachai Na Nakhorn (2002) catsgd plant utilization in
daily life of local people into 5 facets that is;

1. Food plants means plants which human directly uses for foodcgssed food or

being animal food. In terms of ethnobotany, Mandsamanong and Pennapa
Subcharoen (1997) defined as the natural plant® wetlected for consumption.

These plants can be found in forest, fields orcadfural areas emphatically collected
plants from nature. Many wild plants are planteduad paddy fields and around
communities for daily consumption.

1.1 Plantsfoods for human nutrition
1.1.1 Cereal means overall gramineae that humas €me consumption. It is
importance for human in daily life such as ricedezbto grind to be powder or be
piece. The important type is rice, oryza sative meys, sorghum vulgare and coix
lachrymal-jobi.
1.1.2Vegetables are the vast groups of food for humaluding athyriaceae, algae,
mushroom that inbreed and import from other places.
1.1.3Fruit most of it can directly eat and is a sweaidfdike Bangana (Musa spp.)
and mango (Mangifera indica).

1.2 Plants foods for animal nutrition has both fresh and dry such as
morning glory (Ipomoea aqutica), water hyacinthcfiéirnia crassipes) and rice straw
(Oryza sativa)

1.3 Plants sgueezed, extracted for food, food garnish and other
purposes which are neither medicine nor toxic extracted plants get oil such as
dipterocarpus (Dipterocarpus alatus), castor beacins communis), sesame
(Sesamum indicum) and coconut (cocosnucifera)

1.4 Plant foods used as spices and garnish such as pepper (Piper
nigrum), India long pepper (Piper chaba)

1.5 Beverage plantsincluding other plants like glutinous rice, cornlet,
sugar cane and sugar
2. Habitats means processed plants for building house, resietnansportation,

fence, windbreak, decoration, furniture, instruméasketwork and weaving
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2.1 Plants for building accommodation and transportation mostly is a hardwood
which is strong, tolerant and easily polish such taak (Tectona grandis),
dipterocarpus (Dipterocarpus alatusjraib (Afzelia xylocarpa) and Pterocarpus
macrocarpus

2.2 Plants for making fence and windbreak such as Wrightia religiosa, Strebulus
asper, and Leucaena leucocephala. Plants use fongngartition and thatch such as
vetiver grass (Vetiveria zizanioides) and nipalmp@Nypa fruticavs). Plants use for
windbreak such as Bambusa blumeama and Thyrsosta@mensis

2.3 Decoration plants such as orchids (Orchidaceaa)d Caladium sp. Plants grown
along footpath mostly are bush and flower such BgenChampakgMichelia alba),
gardenia (Gardenia jasminoides) and jasmine (Jasmgambac)

2.4 Plants for making furniture, instrument, basketwood and weaving such as
Hibiscus canabinus and sugar palm (Borassus flédll

2.5 Charcoal plants most trees can be firewood and charcoal but thditgua
different such as Lagerstroemia spp. and Combrefusarangulare as well as the tree
is good for making charcoal such as Ceriops deearitlnizophora apiculate and R.
mucronata

2.6 Clothes from plants for instance fiber plants like Gossypium barbadens
Hibiscus canabinus, color of plants as Bixa ordllgives red color, Diospyros mollis
gives black color and Aegle marmelos gives yell@ocand plants for feeding insect
2.7 Medical plants the local people believed some plants properteshéaling that
directly use, mix with other plants or chemicakatract process

2.8 Plant symbol represented the belief, amulet or the symbol ofdens and

prestige

2.3.3 Theimportance of ethnobotany

There are various methods to study ethnolyptior instance researching
from documents or communities. The information ryoséceives from gathering
from traditional knowledge and being able to eveduthe community utilization of
plant resource. This information causes the adgenta local community (Somsak
Sukwong, 1996).
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Siriwan Utta (2004) paid attention on the use of ethnobotamguih
sorting low quality herbs or toxic herbs. Moreovehe advantage of study
ethnobotany related to ecology figured out the whgatural resource management in
sustainable use by applying and developing locaddain at risk areas. The
biodiversity, furthermore, derives benefit from tsidy of ethnobotany &Siriwan
Utta (2004) explained that to maintain the genetic il in form of study the use of
advantage of plants from the past and the presergstimate the effect on resource
extinction, natural resource degradation by hunmse(liem Samitinun and Weerachai
Na Nakhorn, 2002).

2.3.4 Theroleof farmer towards biodiversity conservation

The use of biodiversity, at the moment, gradualbreases especially the
part of each plant; for instance collecting bamlsboot for selling and collecting
forest products sometimes caused the environmprablem. People, additionally, get
all these plants to grow around their house whalled domestication is another way
to conserve these plants in sustainable way ahgdumotes the utilization plants as
well as brings about the important economic anceligs or adjusts plant species for
increase the production (Pornchai Preechapany&hadtana Suwanthada, 2007).

In several decades, many wild plants have inffteesn human living, not
only the productivity but also wood. This produstimcreasingly rare due to the fact
that the increased population and needs; in addlitlee resource gradually decrease
which is from many factors for example the techggldimitation and lack of
promoting information. Therefore, the local planpesies are collected to
systematically plant that is the key role to presdsiodiversity despite the fact that
this technique develops and maintains the enviromaher ecosystem condition of
plant species. Food source, construct, wool (cB)tlaed local herbs exist in nature;
for example from forest planted at orchard or fiell causing the suitable condition
for utilization or harvesting the product insteddeaving it (Leaky and Simons, 1998:
Midgley, 1996 referent in Pornchai Preechapanya@hnantana Suwanthada, 2007).
The attempt of growing plants at the suitable hurpandition, including species
development and plant system and management reflaoinan needs especially

economic aspect. This principle and process call@mestication or planted plants
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nearby house (Pornchai Preechapanya and ChantarmtBada, 2007) that needs the
participation of farmers and local people; for arate people have a chance to share
their knowledge and wisdom in forest conservation,the past, which was the
subsistence agriculture system or descendent a@igeT based on belief, as well as
the communities have a chance to participate inrphg and working with staff or
related organizations due to the fact that thesmplpeare stakeholders in use and
natural resource conservation.

Chusri Trisonthi (1996) said in the botany coefee that the study of
plant utilization of local people is the real expece for survive. The Institute of Thai
Traditional Medicine (1998) suggested that planecsgs used by local people
interconnect every aspect: environment, social @rtire particularly 4 basic needs
and they truly understand the plant and vegetasere. Tuanchai Nuchdamrong and
Teerayut Sumton (2005) recommended that food artzstieom forest is vital basic of
human; thus, human tries to learn and tries odintbthe conservation technique and
forest resource management for being source of, fimadlicine and equipment which
is sufficiency for member and community. The knayge of employing natural
resources has descended many generations untilmbegothe local wisdom;
nonetheless, this knowledge may be changed byamdesnvironmental condition.

In short, ethnobotany is to study the type ohpkpecies and classification
of local plants by local technique from their expace without considering plant
taxonomy or plant evolution as botanist system. plaats should be advantage for
food, medicine, wool for weaving and for decoratidhe study of ethnobotany is not
only from local knowledge about plants through stifee name, local name, origin,
advantage and disadvantage but also part of pfantsisage with the purpose of
environmental and biodiversity conservation andgtine traditional herbal healing.
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2.4 Study area

2.4.1 Background of Baan Kloi village and Baan Pong L euk village

From the progress report number 1 of Kaeng KnacNational Park
project about participation process through thesgméation of department of forest
resource management, World Wide Fund for Natur®§20Baan Bang Kloi 1 and
Baan Pong Leuk 2 was governed by Huay Mae Preamphde Kaeng Krachan,
Pethchaburi province. These 2 villages are situateddaeng Krachan National Park
area, protection unit of Kaeng Krachan NationakRBiuai Mae Sareang).

The population of both villages is Karang peoplarang or Sarang used
for calling group of people who is similar to Karpeople. This word uses only at
Phetchaburi province and Ratchaburi province beagmiany people misunderstood
that Karang people was originally from Phet headwdh fact, Karang people called
themselves as “Jakor” which Thai people pronoureedSakor” or “Charung” and
some people called “Yankao” or “Yandoi” that modibyind in the north of Thailand
down to Trat province. They preferable settle amd in the highland forest so they
are very good at hunting, trail, and finding forpsbduct. Karang people at Amphoe
Kaeng Krachan have less number than Karen Prenhvth& majority group in the
centre and even they are alike Karen and Karanglpethey cannot communicate
each other despite of language and different wébispartment of quality control,
2003). For 100 years ago, Karang people emigratad Tanowsri mountain range,
Thailand and Union of Myanmar border, and Petchgtmavince to hunt around salt
lick that Karen people called “Praiprairo” beforeeamt Phetchaburi canal where is
abundant of wild animal and large area called Pomegk. This group used to live
upward Pong Luek called Huai Takraepado and HuaitRen there was smallpox
epidemic so they moved to settle down at Pok Luek.a

In 1993, the protection unit of Kaeng Krachaniblal Park 10 (Huai Mae
Sareang) was established for initially teachingcation for children in the village and
was the collaboration to build temporary schoollding. The authority of Kaeng
Krachan National Park and border patrol policesion 144 administrated and were

teacher.
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In 1996, forest department (formerly) infantrymspecific unit 19 Kaeng
Krachan National Park and Phetchaburi province araely set up educational
project in order to solve the permanent headwatest invasion of hill tribe in Kaeng
Krachan National Park (sub-project). As the forastservation project at upper La
Au forest and Paneun Thung hill through Royal #titie (little house in the big forest
project) gathered the scatterable emigrative ThaieK hill tribe along the border
Thailand-Myanmar, around Baan Jai Pandin in fronBaan Pong Luek which is
separated by Phetburi river, on 20-22 February 886 the first time and 6-20 April
1996 was the second time of relocated people dhlege7 families approximately
240 people and luggage by helicopter from infanagrapecific unit 19. Moreover, 57
residences were built for the immigrant and prawydv rai for each family and area
for building house around 3 ngang (1250 sq.m.):phots. The principle of land
providing was the one who came first had the righthoose land and receiving the
perennial seedling plant. The local people hadaatgoth annual crop and perennial
plant. The right side of Phetchaburi River wasaseBaan Bang Kloi Mu 1, Tambon
Huai Mae Preng, Amphoe Kaeng Krachan, Phetchabavimce which was formerly
set as Baan Pong Leuk Mu 2, Tambon Huai Mae Pr&mgphoe Kaeng Krachan,
Phetchaburi province and officially opened theag on 13 May 1997.

2.4.2 Demographic characteristics

Baan Bang Kloi has 71 households (without cenfusaliseholds) and the
number of population is 437 people. Each householdverage, has 6 people per
household and the household which has the highesther is around 16 people per
household

Baan Pong Luek has 65 household (without cendusugeholds) and the
number of population is 345 people. Each householdverage, has 5 people per
household and the household which has the highesther is around 15 people per
household.

2.4.3 Economic characteristics
From the progress report of Kaeng Krachan Natidtaak project about

participation process found that the main occupasaagriculture. The 5 major plants
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are rice, Banana, chili, tomato and kapok, respelsti The local people do integrated
farming system and shifting agriculture and thedtock characteristic is household
livestock such as chicken, pig, duck and fish.

The average income per household is 30,000 Bar/ ynousehold and
they require the person who is able to suggesttadmgricultural promotion, weaving,

knitting, fertilizer, mechanism, jewelry, constriact, livestock and hygienic.

2.4.4 Social characteristics, belief, value and way of life

The person whom people highly respects is His Mgj&ing Bhumibol
Adulyadej and member of royal families; in additidvir. Krathong JeeBangg, parent
of Mr. Roi JeeBangg, Mr. Niran Pongthep and mork the persons whom people
respect. Most of Karang people are Buddhism anid ttaglition is to make offering to
the ancestors, spirits or prediction which is mostlated to agricultural ritual,
wedding and important day. Both male and female tik eat betal nut and to smoke

tobacco (Lersakn Prachuabaree, 2008).
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Figure 2.1 Map of study area in Kaeng Krachan National Park
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2.5 Related resear ches

2.5.1 Resear ch concerning ethnobotany

There are researchers researched about ethnglaotdrihe relationship of
biological; for example Katesarin Maneenoon (208idied the ethnobotany of Sa
Kai tribe of Trung province and Yala province idfelient from the research of the
Foundation Protect Wildlife and Plant Species ohildnd under Royal Patronage
(1998) studied ethnobotany knowledge of Karen peagl Thung Yai NareSuan
Wildlife Sanctuary but these 2 researches did kativey and collect sample through
interviewing key informants that was tribes or lopaople who mainly employed
plant benefits. Moreover, this research used sémctsire interview. The research of
Alam and Khisa (2003) recorded the plant speciggpeing the plant species growing
around house, including making documentary simyjilarith Hussain, Shahazad and
Zia-ul-Hussnain (2008) interviewed from knowledgeapeople such as local doctor,
women, agriculture that directly used plants. Tésearchers were able to determine
the study factors from the way and method as meeti@above such as gender factor
because gender had influence on the utilizationthachatural resource management
as the research of Sumalee Tongdonae (2003) fdwatdemale had more knowledge
of plant usages than male and age factor found dlthpeople indeed knew more
about plant utilizations in relation to Chontich&chHachart (2004) figured out that
female knew the types and the advantage of plaote than male. Moreover, people,
who had education lower compulsory education and wad low annual income,
knew the type and plant benefits more.

Preecha Ongprasert (1998) studied different wagabse of applying
Rapid Ethnobotany Appraisal: REA including plot tmllecting plant samples like the
research of Pattaraporn Pawaputanon Na Maha SanakP@02). The research of
ethnobotany mostly studied about the charactesistiqolant usage in various aspects
such as plant foods, herbs, plants for making furej wood for construction,
charcoal, and plants for ritual. Moreover, somenfddave various advantages. Aroon
Thaewchatturat (2000) anSliriwan Suksri(2003) found that the most benefits of
plants to human was food, the second was herbalicmedand wood was for



Orawan Boontun Literature Revien36

construction; conversely§iriwan Utta (2004) found that the most plant usage was

construction, herbs and food, respectively.

2.5.2 Resear ch concerning biodiver sity in homegar den

There are the researchers studied the ecosysammagament techniques
for agriculture at home; for example Millat (2008nployed the semi-structure
guestionnaire with agriculture group to collect théormation about the source, the
plant origin planted around residence such as ngyttseeding, species selection
criteria and other techniques such as weeding,rgppruning, pollarding, manuring,
and watering. Therefore, the researcher acquiratlttte area had association with
household status. Rich household had more landrdgetihian poor household,;
therefore, the plants, both perennial plants, fplaohts, usable wood, and decoration
wood, grown around their houses were also differémmale, furthermore, had
responsibility to look after the garden becauseféhgale of Marma tribe, Bangladesh,
had to take care of house, children and garden.

As the information above, the researcher appttesl land tenure and
gender factors into the research. This researchfataised on the local management
by planting cover crops and manuring which do mdy increase the soil nutrition but
also do prevent soil erosion especially aroundrr®angk. These techniques are in
line with Belachew (2002) studied the advantaggastien at Daniio Gade in the south
of Ethiopia by research and gathering plant spegtegether with plant management
at the garden around residence through note dowmpldnt name, cultural method,
part of plants for cultivation and utilization. Heipatory Rural Appraisal: PRA and
semi-structured interview were employed to evaluhte community condition. The
information, in addition, obtained from telling,clal song or utilization and plant

management documented by local people

2.5.3 Resear ch concerning the study area

For the study of ethnobotany of Karang peopleraghwas research like
Lersakn Prachuabaree (2008) studied the local hafrlk&arang people, Baan Pong
Luek, Amphoe Kaeng Krachan, Phetchaburi provinée dbjective of this study was

to examine the local herbs and the knowledge ofKagpeople about using herbs.
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The researcher interviewed knowledgeable peoplb experiences in using herbs,
including collecting herbal samples to identify filant species through taxonomy. As
a result, Karang people used herbs for both humah animals and the usage
classification as medicine, food, toxic plantshe same way with Oratai Neamsuvan
(2003) used the questionnaire which asked abouusiedul of plants, usable way,
Karang name and collecting sample for analyzingradic name but this research
added the Karang culture related to plant.

From study these researches, this secondary atetat population and
environment and herbal types of Karang peopleuatysarea was applied. Moreover,
the research techniques were adapted for colleptingary data such as questionnaire
and collecting dried plant sample for analyzing.

The study of ethnobotany mostly gathered dataguistionnaire which is
the tool of qualitative research through collectihg information from key informants
such as community leader, teachers, old peoplecai people directly used of plants
and surveying sample plots to collect plant spesamsple in order to categorize the
advantage of plants for daily use such as foodtgldrerbal plants, plant utilization,
plant construction, clothes and decoration togettidr plants used for ritual. These
plants have various properties and are used ilpwsrspects. The utilized botany of
local people does not focus on only benefit buivesr from observation, trial, and
experiences from many generations becoming knowleddgocal wisdom. Not only
do use the questionnaire but also do analyze glamtture, such as plant frequency,
plant density, plant dominant, important value xid&1, and species diversity index.
These methods are the procedure to evaluate dftentlocal used plants. Therefore,
the study of ethnobotany is to examine the devetyprand to amplify plant diversity

as well as to sustainingly use and to conservaslan

2.6 Resear ch concerning variables under study

To study the influent factor on household and comityudecision in

terms of plant utilization, the research determinedtors and examined the
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relationship of each factors to the plant divetsipich is collected by Karang people
to plant around their area. The factors are contpasdollows;

Individual factor

1. Gender

Patimaporn Phongsuksawat (2003) studied aboutota participation in
forest resource conservation and dependent comynfiongst found that the difference
of gender had connection with the forest resoucteservation which means that male
was more participation in forest conservation tfeanale but for the management and
decision making of plant selection, there is theeagch of Trinh et al (2003)
considered the diversity conservation around resiedeat Vietham found that the
decision between male and female about plantingdiféerent. Male considered the
industrial crop like rice, fruit and wood for constting or for making furniture but
female concerned to plant food plants. For the dé@et community forest,
Patimaporn Phongsuksawat (2003) found that geralerected to the dependency on
community forest especially male highly dependeccommunity forest than female
because male, in fact, has more chance than fetoadecess the forest product.
Sompol Semsawg005) and Wisetsak Tongpradith (2000) studied ¢eamder had
different effect on dependent forest product. Mgkeatly depended on forest resource
than female due to the fact that male is the leatiGamily and has to work outside or
non-hunting area so they highly depend on foresturce than female. On the other
hand, Chonticha Tichachart (2004) and Sumalee Tamag (2003) examined that
female was more knowledgeable plant species ahgatiton than male.

Therefore, gender factor has effect on the conservand the forest
product utilization. Thus, the hypothesis of theseaarch about gender is that the
different gender influences on plant diversity péghby Karang people by male more
cultivates wild plant and depends on forest prodiah female but knows about plant
types and the utilization less than female.

2. Age

Sompol Semsawaf2005) researched the forest resource dependent of
local people at non-hunting area of Somdet Phraafarin Park, Kanchanaburi
province found that the difference of age effected their dependence on forest

resource in different way. The old people depenaledorest resource more because
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old people in this case reflected on working agel daving experience and
recognizable forest area more than young peopléhabthey highly depended on
forest resource more; similarly with, Attapol Clyapongphan (1999) studied the
community depended on forest resource at Khao Amg Wildlife Sanctuary found
that the difference of age depended on forest mipgharticularly bamboo shoot, due
to the fact that old people relied on bamboo shmote; as well as, the research of
Siriwan Utta(2004) researched the ethnobotany at Baan DoraRigdred out the old
people had more knowledge of plant resource userder that the old people had
many experiences and were necessary to use ofrelsmirce in daily life more than
young people who knew the processed food fruit adentoys more; for instance
eating the ripe Annonaceaea as fruit and using Rhaeae as a catapult ball. People
know more the useable way of plant resource sudoa$ herbs, construction, and
creating appliance. In addition, Chonticha Tichac(2004), Juthamanee Sangsawang
(2000) and Sumalee Tongdonae (2003) found that dide people have more
knowledge of plants and the usage than young people

As many researches mentioned, the age is anottter faf dependence on
forest resource; therefore, the hypothesis is ifference of age has effect on wild
plant species diversity which is collected by Kargeople to plant around their area
by old people have more collecting plants for ealion and dependence on forest
resource than young people.
3. Level of education

The research of Patimaporn Phongsuksawat (2003)elated to the local
participation in forest conservation and commurdgpendency on forest resource
found that the difference of level of educationeetéd on forest conservation. High
level of education highly participated in foress@arce conservation more than low
level of education and for community dependencyfanest resource, Patimaporn
Phongsuksawat (2003) also mentioned that the t#vetlucation had the linkage with
dependence on forest community which means thapé¢bele who had high level of
education less dependent forest resource. It camanadyzed that the low level
education less understood of conservation and urhwelsehold economic condition
so they highly relied on forest resource; likewisétapol Chariyapongphan (1999),
Bunnaruk Shamethong (2000) and Juthamanee Sangs#2@00) considered that the
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different level of education brought out the depmrat on different forest resource
and vegetable. The low level of education more dded on wild vegetable despite
the fact that the people who had low education dradll land and low income; thus,
they had to collect the forest product for theingemption. Udompian Wongchai

(2004) added that these group mostly was farmemtteatly relied on forest resource;
conversely, for the use of plant species, Chonti€leoachart (2004) studied the
ethnobotany of Mon hill tribe acquired that peopleo had low education deeply
knew the use of plant species; as wellSisywan Utta(2004) studied the ethnobotany
of Don Pu Ta found that the illiterate or low edtion people were more

knowledgeable usage of plant resource than peoipthehigh education because most
of high education people were new generation aeteprd to go to modern medicine
so the value of transferring knowledge in termslaint utilization was lower than

illiterate and low education people.

The difference of education level effects on thasewvation, dependence
and utilization of plants in various ways. Henche teducational factor is also
important to study plant species diversity. Thedtlpsis for the level of education is
the difference of education level has an influencethe diversity of plant species
collected by Karang people to plant at their ateav educational level people highly
collect the wild plants to cultivate at their areasd have the knowledge of plant
usages more than high educational people.

Socio-economic factor
1. The household member

Patimaporn Phongsuksawat (2003) studied the |cdicppation in forest
conservation and community dependency on commufotgst found that the
household member had relation to the dependent contynforest. The household
with fewer members, depended on forest resourcairwismall amount but the
household with many members had more chance twigéxXplest resource for their
consumption alikeSompol Semsawat2005), Theerawut Kvansombut (2005) and
Wisetsak Tongpradith (2000) said that many househmmbers were necessary to
use a large amount of resource; as a result, thexehigh dependency of many

household members. Moreover, Attapol ChariyapongpkB99) examined the
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dependent forest product of people lived arounddkAag Lo Wildlife Sanctuary
figured out that the different of household menied an effect on the dependency of
wild fruits and wild mushroom. The household witlamy members greatly relied on
wild fruit and wild.

From this information, the exploitation of naturedsource gradually
increases due to the increased population. Thereémother factor of plant diversity
is the household number in utilization of natuedaurce which has influence on plant
diversity. The researcher set up the hypothesibaslifference of household member
effects on the plant diversity collected by Kargegple to plant around their areas by
many household members collect more plants tovatdiin the areas.

2. Main occupation

Sompol Semsawaf2005) studied the dependency of local people at
Somdet Phra Srinakarin Wildlife Sanctuary, Karnaiami province on forest
resource found that the different occupation affédcton forest dependence,
particularly the farmers, due to the fact that thegnverted forest areas to do
agriculture and employed forest resource such adba as tool for agriculture so that
people, who had main occupation is agricultureatyeelied on forest resource more
than other occupations. Udompian Wongchai (20@4d that person whose main
occupation was agriculture relied on the foresbuese more than other occupations
which were not related to agriculture. Due to tlaetfthat the agriculture more
depended on both forest areas and forest resouacethe others as well as Kasinaj
Limsawasdi (2000) also studied the participatiotoctl people in forest conservation
and dependency of community forest found that tfferdnt occupation had an effect
on dependent forest product. For the use of pla@tgnticha Tichachart (2004)
studied the ethnobotany of Thai Mon hill tribe fduthat the agriculture had more
knowledge about the use of plant benefits.

As many researches mentioned above, the differam wccupation had
different effect on natural resource especially délgeiculture mainly relied on forest
resource. Therefore, the researcher set up thetlisgie as the different of main
occupation has effect on wild plant diversity coledl by Karang people to cultivate in
various ways. People, whose main occupation icalgure, plant wild plant in their

areas more than other occupation.
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3. Minor occupation

Theerawut Kvansombut (2005) studied the factdeelihto the dependent
forest resource found that people who had differamor occupation would have
different use of forest resource because peoples&hminor occupation was
agriculture, cultivation, livestock and worker. Ahese occupations relied on forest
area for their living. Thus, people whose minorugtion was related to these fields
depended on forest resource more than other ogonpat

The research set the assumption as the differenbrnoccupation has
influence on wild plant diversity collected and mtled by Karang people in different
ways especially people whose minor occupation ticalgure plant wild plants around
their areas more than other occupations.
4. Household income

The research of Patimaporn Phongsuksawat (200Bgdirto the local
participation in forest conservation and dependemtycommunity forest found that
the income had influenced on dependent forest resoReople with high income less
relied on forest resource but people with low ineommore depended on forest
resource because they could collect forest prothrctheir consumption to reduce
their expense similarly with Songpol Khanmuang (@0€xamined the dependency of
local people at Pa Wang Pleun-Muan Khom- Lam Nie&tional Park found that the
household income had relationship with the depenttmest resource. The sample
included both people with low income and peoplehwhigh income. Their
dependence was different particularly with peopit \ww income more dependency
on forest resource. Moreover, the household whath lbow income highly relied on
forest products in order to decrease their housebxpense; for instance the research
of Attapol Chariyapongphan (1999), Juthamanee Saveysg (2000), Kasinaj
Limsawasdi (2000) and Udompian Wongchai (2004) &reld that the reason that
people with high income concerned more about ceoasen was they have an
alternative resource and it was unnecessary fon tioecollect the forest product. For
the agricultural system, Sadudee Punpugdee (2Q08)ed the comparison of socio
economic characteristic and the dependent foreservation area of the community
who did agroforestry and the community did monagétat the Khao Ang Lo
Wildlife Sanctuary found that the community did efgirestry had lower income than
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the community did monoculture because of the stalpsation to be suitable with the
agricultural activities so the quality and prodantiare lower than monoculture. (24)
studied the ethnobotany of Thai Mon hill tribe fduthat the household with lower
income had more knowledge about plant types angleusa

Therefore, the household income is also one offabtors of dependent
forest resource. The household with low income igrendependence and more
knowledge of plants including the utilization thlaousehold with high income. Thus,
the researcher set up the hypothesis as the diffei@isehold income influences on
the wild plant diversity planted by Karang peoplée household with low income
collects more wild plants to cultivate at theirageand more knowledgeable of using
plant than the household with high income.

5. Household expense

Sura Sastar (2000) studied the dependent forestinas of people living
around the line of Huai Kha Khaeng Wildlife Sancyuéound that the difference of
household expense effected on the dependent faesstirce in different way. It is
noticeable that the household with high expense tespended than the household
with low income because the household with low meccollected the forest products
for their consumption to reduce their expense. 8aduwunpugdee (2003) also studied
the comparison about socio-economic characteriatic the dependent forest
conservation area of community did agroforestrhwiite community did monoculture
at Khao Ang Lo Wildlife Sanctuary found that theperse of farmers who did
agroforestry less than the people who did monoriltoecause agroforestry was
household consumption; thus, the expense for bufgridizer or pesticide was less
than the expense of people who did monoculture.

The difference of household expense affected orerignce on forest
resource. The researcher set the assumption adifteeence of household expense
effects on the wild plant diversity collected byriag people. The household with low
expense collects more wild plants to cultivatehairt area than household with high
expense.

6. Household dept
Sadudee Punpugdee (2003) the comparison about -so@mmmic

characteristic and the dependent forest conservaticea of community did
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agroforestry with the community did monocultur&katao Ang Lo Wildlife Sanctuary
found that the household with dept differently aeféel on dependent forest areas in
particular the farmers who did the monoculture hadre depth than doing
agroforestry because the farmer, who did the mdhoey mainly focused on the
productivity for making profit so they risked tosk® money despite of market
fluctuations. Moreover, depth is also the issué thakes people does monoculture;
consequently, the increasing of dependent foresiuree also rose. The researcher
noticed that the difference of depth condition r#fgience on wild plant diversity
planted by Karang people. The household with loptliglants wild plants in their
area more than household with low income.
7. Land tenure

Attapol Chariyapongphan (1999) studied the foresburce of community
around Khoa Ang Lo Wildlife Sanctuary found thae tfifference of land tenure relied
on wild fruit and wild bamboo shoot The househoithview land tenure depended on
the wild fruit and wild bamboo more than househwith many land tenure. Bunnaruk
Shamethong (2000) studied the socio-economic falctmt effected on dependent
forest product and natural resource conservatiornticgamtion expressed that
household with less area more relied on the fgesduct than the household with big
area; additionally, Sura Sastar (2000) explained titee difference of land tenure size
differently influenced on the forest resource baseathe household with large area
mostly spent time on cultivation so they did novénanuch time to harvest forest
products. Moreover, they had the income from sgltimeir products as a result they
less depended on forest resource than the houseltbidmall land tenure which is
similar idea with Udompian Wongchai (2004) and W&a& Tongpradith (2000)
figured out that the household with less land tenmore relied on forest resource.
There is the research about Agrobiodiversity corsg®n and development in
Vietnamese home garden by Trinh comparing the numbplant species which was
planted in the north area with in the south areaveftnam found that the area
influenced on the number of plant species whichrmadhat the big area is abundant
plant species.

In summarized, land tenure links with the diversatyd dependency of

forest resource. Therefore, the researcher detethtime hypothesis as the difference
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of land tenure influences on the plant diversityiclhis planted by Karang people.
The household with many land tenure collects moitd plants to cultivate in their
areas than the household with less land tenure.

8. Source of collecting plants

unun Arunnopparat (2000) studied the socio-econarorition and the
dependent community forest of the rehabilitation &kwrRabom Si Yat national
reserved forest project found that the sample grogstly used the old plant
collection. Next, the local people bought the sdexn the shop or from the
distribution by government and from cousin, respety.

In short, the agriculture has different source mgces to cultivate causes
the various plant species that is mostly from ttentpcollection in order to decrease
the expense from buying seed; at the same tim@jrkg@lant species is another way
of species conservation. Hence, the researcharpstte assumption as the different
source of plat seed impacts on the wild plant ditgplanted by Karang people. The
household that stores seeds plants these seelsiratitea more than getting seeds
from other sources.

9. The distance from dwelling to forest areas

Theerawut Kvansombut (2005) studied the factdtelththe dependency
of forest resource found that the distant fromdesce to the forest had different
influence towards the dependent forest product. dé@ple who lived nearby forest
more relied on the forest resource than peopleliwkd further due to the fact that the
household nearby forest easily accessed and usefibriést resource. Therefore, the
household closed to the forest had more chanaaytan forest resource.

The researcher noticed that the distant from reseleto forest area
impacted on the dependent forest resource; theshypothesis is the difference of
household distance influences on the plant diwerdénted by Karang people. The
household closed to the forest more collects @paties to cultivate in their area than
the household which is far from the forest.

10. Village

Sura Sastar (2000) studied the dependency of |meaple around Huai

Kra Khaeng wildlife sanctuary found that the periofdstaying influenced on the

dependent forest resource in various ways. Thearelsers analyzed and explained



Orawan Boontun Literature Revien46

that the household, settled down for a long persighificantly cherished their forest
resource so they less depended on forest rescugicetiie household just resided in
line with Juthamanee Sangsawang (2000) studiedattter impacted on the natural
resource use behavior of Pa Pru To Daeng foundhkeatousehold stayed for a long
time utilized the natural resource at Pa Pru Tongamore sustainability according
with the different staying period carried out tHarp diversity. The hypothesis for this
factor is the different time of settlement hasrapact on the plant diversity planted by
Karang people. The household staying for a longopecollect more wild plant to
cultivate in their area than the household judtesaent.

As from the researches above, the researcher sehyghothesis as the
different belief/ religion rituals has an influeno& plant diversity which Karang
people collect to cultivate especially Karang pegflelieved in evil spirit, collects
more plant to cultivate in their area than othdéigiens because descendent believe in
evil spirit is consistent with the plant utilizationore than the household believed in

other religion.
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CHAPTER 11
RESEARCH METHODOLOGY

The case study of Karang tribe at Kaeng KrachanoNalt Park showed
the study of plant species diversity utilizationdaoonservation which could be
categorized into 2 aspects: [1] the quantitativeeagech using questionnaire and
species list including interview and [2] the quatite research through employing in-
depth interview as a tool for gathering informatidie important research process

was as followed:

3.1 Quantitative research

3.1.1 Population sample

The population under study is households in BaamgPbeuk (65
households) and in Baan Bang Kloi (71 household&r{d Wide Fund for Nature,
2008) at Kaeng Krachan National Paflambon Huay Mae Preag, Amphoe Kaeng
Krachan, Phetchaburi province. Heads of househatdsrepresentatives to provide
data regarding their decision making in practichgnestead agroforest. The study
employed census study despite the fact that thkageil has small amount of
households and this study needs to compare 2 @dldgence, the researcher collected

data in every household.

3.1.2 Theinstrument for quantitative research

The tool for this research, namely the questiomnaimd species list, to
cover all the scope of study was as followed:

Questionnaire was divided into 3 parts:

Part 1the heads of household’s data such as gendearagevel of education
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Part 2the socio-economic factors such as the numbeoa$dhold workers, the main
and minor occupation of household heads, houseimgloime, household expense,
dept, source of collecting plants and the distdrara households to forest

Part 3the community factor, which is village differemt terms of settlement time of
the communities and settlement characteristic

Species list

For plant species diversity, the researcher uséahimal table and species
list in order to note the plant name both in Thad &arang language including the
plant usage including advantage of plant part, @rigs together with taking a photo
for analysis.

Similarity index compared the similarity of these 2 villages through
studying the number of plant species in each eliagoreover, it was able to compare
the similarity within village but different time (@weewan Hutacharoen et al, 2004).
This research studied the similarity of plant spscbetween these 2 villages by
Jaccard’s similarity index which had the equatisriadlowing:

S=2C/ (A+B)

When S = similarity index

A = the number of plant was found around A

B = the number of plant was found around B

C = the number of plant was found in both A an@inBersect)

The calculated value was between 0-1 and couldagxphe tendency of similarity
value as

The value of almost 1 meant that the plant sintylavas high.

The value of equal 1 meant that the plant spexdfi@sareas was the same.

The value of almost 0 meant the plant similarigsviow.
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3.1.3 Variable measur ement
1. Independent variables were classified into 2 parts:

Part 1Ratio scale, such as age and level of educatmmsdhold member,
household income, household expense, household depance from dwelling to
forest areas, and village (difference in terms eitlement duration the settlement
characteristic of both villages)

Part 2Nominal scale, such as sex, main occupation, nogoupation and

sources of collecting plant species

2. Dependent variables of this study measured by ratio scale were
consisted of:

The number of wild plant species (species richness) indicated the
number of each wild plant species collected by Kgrpeople to plant in their areas.
But the number of species grown did not mean thedsawere planted with species
diversity because growing one plant species justased the number of that plant
species rather than increased the number of plametrsity. The significance of
increasing was number of plant species.

The proportion of number of wild plant species to crop plant species
implied the comparative amount of wild plant speciersus crop plant species
because some households collected more wild plantgrow in their homestead
agroforests than crop plant but some householdg gitel plant less than crop plants;
therefore, it indicated the diversity between wpldnts and crop plants which was
explained as followed
(1) The value of less than 1 means that the numbeiild plant species is less than
the number of crop plant species.

(2) The value of 1 means that the number of witthpspecies is equal the number of
crop plant species.

(3) The value of more than 1 means that the nurobeild plant species is more than
the number of crop plant species.

The plant diversity index examined the plant species diversity between
the number of individuals of each plant speciesthedhumber of total individuals of
all plant species, which were grown. The total pkpecies diversity of Karang people

planted around their house was calculated by ShmarWiener Index (H)
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H =-> (Pi) (InPi)
When H = the plant diversity index
Pi = the fraction of individuals belonging to ti#h species
ni = the numbers of individuals in the i-th speci
N = the total of overall individuals of all plagpecies
The plant community in tropical zone, in generahdsvibetween 1.5 and 3.5
Dachanee Emphandhu (2005). If the plant speciesrgity index is lowers than 1.5, it
is considered that the plant community is impaeted it is necessary to conserve and

rehabilitate.
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3.1.4 Theinternal and external factors correlating with different types
of plant diversity

Table 3-1 describes the household characteristiishnare independent
variablegexternal and internal factors of househplaisd three dependent variables in
the study. They were categorized as follows:

Table3.1 External and internal variables and expected iogighips with three
dependent variables

. . le of
Variabletypes Unit of measurement Scaleo
measur ement
Dependent variables
Species richness Number of plant Ratio
species
The proportion of number wild plant Ratio
species to number of crop plant species
Diversity index of plant species Ratio
Independent variables
Head of household factors
Gender Male=1 Nominal
Female=0
Age Years Ratio
Level of education Years Ratio
Socio-economic factors
- household member Number Ratio
- main occupation Nominal
- minor occupation Nominal
- household income Baht Ratio
- household expense Baht Ratio
-debt Baht Ratio
- source of collecting plants Nominal
- distance from dwelling to forest areasMeter Ratio
Community factor
- Village (difference in terms of the Bang Kloi=0 Nominal

settlement duration and the settlementPong Leuk = 1
characteristic
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3.2 Qualitative research

To collect all information, this research used eépth questioning for
interviewing the key informants. The target wasdid into 2 groups such as the key
informants from both Baan Pong Leuk and Baan Baig End the officers or
national park staffs as shown in table 3-2
Table 3.2 the target group and key informants for in-deptienview

Target group Key informants Numbers (person)

The key informants from 1. Head of village from 2
both Baan Pong Leuk and both villages
Baan Bang Kiloi 2. Medicine man 2
The key informants from1. Staff of Protection Unit 1
the national park staffs/lKaeng Krachanl0 (Huai
officers Mae Sa Reang)

2. Staff of Protection Unit 1

studying local herbs

3. Border Petrol Police 1
Unit 14
Total 7

Tools of qualitative research

In-depth interview applied for collecting information from 2 groups of
key informants, such as key informants from BaangPlceuk and Baan Bang Kloi to
provide local knowledge base management informatibout the utilization and
diversity of wild plant species conservation and dfficers/ national park staffs key
informants to get the information about organizatiole/ national park management
and conserved wild plant species diversity promm@s well as the role of Karang
people towards the wild plant conservation. Thedglimne question and study points
were as followed:
1. Key informants from Baan Pong Leuk and Baan Béog

1.1 Knowledge base, local wisdom, belief, technique mrethods in terms

of utilization and conservation of plant speciegedsity
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1.2 Transferring knowledge from generation to generatio

1.3Social mechanism (culture, belief and ritualydaods wild plant
conservation
2. Officers/ national park staffs key informants

2.1 Roles of organization/ national park related nbl@anagement and
conserved wild plant diversity promotion

2.2 The factors supported Karang people to colanht and to grow
around their areas

2.3 The participation idea in terms of conservingdwplant species

diversity of Karang people

3.3 Monitoring tool quality
To find the validity, the researcher consulted ilesmmittees in order to
examine the context and wording as well as to asktlie recommendations for

developing the questionnaire.

3.4 Data collection

The process of collecting data as followed:

3.4.1 Secondary data: the researcher reviewed dousm related
researches and many theories including contactaskithg the general information
from Kaeng Krachan National Park, Department oficvetl Park, Wildlife and Plant
Conservation, Forest Resource Management, WorldIMéilFund Thailand, Specific
Unit of Phaya Suan Army,"Field Artillery Regiment and Baan Pong Leuk Border

Petrol Police School.

3.4.2 Primary data: the researcher collected dsiteguguestionnaire. The
researcher interviewed each head of village frowillages as well as the in-depth
interview was employed with the key informants. #ilant species grown by Karang

people around their dwelling, additionally, were@aexned through species list.
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3.5 Data analysis was divided into 3 parts as followed:

3.5.1 Community context analysis. the researcher studied the history,
socio-economic condition, culture, tradition, bgligolitic together with the roles and
responsibilities of organizations in terms of sba@ucture towards forest resource

management.

3.5.2 Knowledge base and wild plant species utilization of Karang
people analysis. the plant was analyzed by categorized type, famiy nature of
plant species which referenced in Thai Plant Nagn&dm Smitinand, 2001 as well as
in the plant species examination report from Ka&ngchan National Park’s staffs.
Furthermore, the descriptive analysis, such asepéige, mean, standard deviation,

minimum and maximum, was applied for analyzing data

3.5.3 To analyze the factors related to the diversity of wild plant
species grown by Karang people

After checking all information from the questionmgi the researcher
verified the data by coding and using SPSS for \®ivel The multiple regression was
used to analyze the relationship between 1 depéndanable and multiple
independent variables (more than 2 variables) atstgnificance level of 0.05. The
independent variables were consisted of head okdimid factors, for instance,
gender, age, and level of education; socio-econdiators, such as number of
household worker, main occupation and minor occapabf household heads,
household income, household expense, householdcdegdition, source of cultivated
plants and distance from residence to forest; amintunity factors, such as villages
which are different in terms of settlement duratéord settlement characteristic. The
multiple regression analysis was conducted tottestelationship of the independent
and dependent variables, namely species richrtesgroportion of wild plant species

and crop plant species, and plant species divarsigx.
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CHAPTER IV
RESULT: COMMUNITY CONTEXT OF BAAN BANG KLOI
AND BAAN PONG LEUK

The study of Utilization and Conservation of Wilthit Diversity: A Case
Study of Two Karang Villages in Kaeng Krachang Na#l Park, of which this
chapter provided the background of Karang peopieuding history, settlement,
population, economic condition, social, traditibelief, politic, role and responsibility
of organization which was categorized into 9 paggollows:

4.1 Background of Karang communities at Baan Bang Ki and Baan

Pong Leuk

“Karang” is the name some called Karen hill tridetlae central region
around Petchaburi, Prachuapkhirikhan, Ratchabuanckanaburi provinces which
have a little difference of costume and languagenfthe Karen tribe in the north
(Lersakn Prachuabaree, 2008ferred in the office of Secretary of the National
Psychological Operation Committee 1975); additipnddarang tribe has own unique
tradition. Their settlement more than 100-200 yesge scattered and mostly lived
nearby river basin around Tanowsri Mountain whishthie border of Thailand and
Myanmar. Afterward, they resettled in Marin prowenof Myanmar and Petchaburi
province in Thailand for hunting at Din Pong befaa&led “Prai Prai Lo” means
Petchaburi River have abundant of wild animals knge area called “Pong Leuk”.
This tribe, originally, lived upper Pong Leuk calleluay Ta klae Pa du, Huay Ta Klae
Po and Huay Pru. Then, there was epidemic causgalade to Pong Leuk which
settled the village before 1935. The Chief of g#awas the oldest person who was
accepted the most from people in the village ardnged to Amphoe Tha Yang until
the government declared that this area was belotlgdeng Krachang National Park

on January 9, 1981 therefore Pong Leuk village gld in national park area. The
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local people initiated to provide education to thddren in the village in 1993-1994
and collaborated to build temporary school buildamgl Samnuan Chareunsuk was the
mainstay for operation and the teachers as walluding the teachers from general
staff of Border Patrol Police Division 14. Moreoy#re staffs from Kaeng Krachang
National Park helped the local people to build terapy school building 1 more
building (4 classrooms) in order to support thereased numbers of student;
meanwhile, 2 staffs of Kaeng Krachang National Padkked as National Guard
Units KK 10 (Huai Mae Sa Reang) were sent to te&dh. Samnuan Chareunsuk,
furthermore, worked as a teacher at Kaeng Krachiatgnal Park.

In 1996, Department of Forestry (formerly), Depatin of Infantry
Specific Units 29, Kaeng Krachang National Park Betchaburi province set up the
educational project for solving the permanent tagsspof headwater forest problem
from hill tribe at Kaeng Krachang National Park l{garoject) followed conserved
forest project at upper La Au forest and Paneunnghhill through Royal Initiative
(little house in the big forest project) by gatingrithe scatterable emigrative Thai
Kareng hill tribe along the border of Thailand-Mya@ar around Baan Jai Pandin,
Baan Bang Kloi (upper Bang Kloi) to Bang Pong Lelixcated on the left side of
Petchaburi River. Moreover, this project providadd for emigrative Karang people.
Each household received 7 rai for constructingrtiheuse around 3 ngan (1,250
sqg.m.) 57 plots. The principle of land providingsamhe one who came first had the
right to choose land and received 7 perennial segdgilant species: coconut, jack
fruit, stink bean, mango, santol and bamboo altegretl4,610 perennial seedling.
However the Karang people have to do integratedifay (Kaeng Krachang National
Park, 2007). There was officially set up the vidagg Baan Bang Kloi mu 1 and Baan
Pong Leuk mu 2 in 1997 under administration of Hiaie Preang, Amphoe Kaeng
Krachang, Petchaburi province.

Her Majesty Queen Sirikit ordered' Army and the provincial governor
of Petchaburi province to be the HRH Queen Sirdqiresentative in order to grant the
royal items and money 500,000 Baht for establishiitg Bangk, fishery and
promoting job at Baan Pong Leuk on June 28, 199ted same year, Cholera plagued
both villages despite of no toilet and unwell saiiin; thus, the public health
supported by providing toilet and hygiene knowledbee local people, however, did
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not pay attention to this much due to the fact thatding toilet need money to buy
equipments, it is difficult for transportation atttey are familiar with going to forest
rather than to toilet.

Deputy provincial governor of Petchaburi provincaswrepresented of
provincial governor on July 5, 2000 establishmdmg hill tribe knowledge center
“Mae Pha Luang”. The local administration was eshkd the following year by 2
representatives of each village being member aek tivas SML and village fund, in
2004, at the village including the village wateppgly system supported by Specific
Unit of Phraya Suan Army.

In short, the duration of settlement of these Pagés was different. The
Karang people at Baan Pong Leuk stayed from th&gmoand their settlement was
scattered along the village road. The houses inmgdudillar and floor were built by
wood and rose up. On the other hand, the Karangl@eb Baan Bang Kloi emigrated
from upper Bang Kloi in 1996. The government altedathe land. The houses were
built by bamboo and lined in the same area; monedkie floors were rose up. Both
villages had the small garden around their househtiusehold consumption and
around their land. The Karang people from Baan Rauk have their land nearby or
same area of their residence; conversely, the ddiéarang people from Baan Bang
Kloi. The nearest land of Karang people from Baand@Kloi was around 2 km. from

the village. (Figure 4-2)
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Figure 4.1 Time line of community settlement

Bang Kloi

In 1996, relocated Karang people to
allocated areas at upper Bang Kloi

Pong Leuk

Prior 1935, Karang people stayed in
Pong Leuk village around headwatefs
of Petchaburi River

In 1993-1994, establishing school alt
Pong Leuk village

In 1997, officially established the village: Baaari)
Kloi mul, Baan Pong Leuk mu 2

In 2000, established hill tribe

knowledge center

In 2003, established local

admrinistrative

In 2004, had village funding
and village water supply

Source: survey
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4.2 Household demographic, economic and social clateristics

The study of utilization and wild plant speciesetsity a case study two
Karang villages in Kaeng Krachadational Park through interviewing the sample
population overall 106 households was categorinalBaan Bang Kloi Mu 1 was 52
households and Baan Pong Leuk Mu 2 was 54 househOldthese 72 household
mostly immigrated from upper Baan Kloi 67.9% andh®tiseholds were born at the
village 22.6% together with emigration from othéages 10 households 9.5% from
Baan Wang Won, Kaeng Krachan, Ratchaburi proviRbe, Teng and Pha Laau.
The analysis of individual factor and socio-econofaictor was presented into 3 parts
as following
1. Household level factor

1.1 Demographic factors of household headsuch as sex, age and level

of education

1.2 Socio-economic factors of householdgich as household member,
main occupation, minor occupation, household incomzusehold expense, debt,
source of collecting plants and distance from dweglto forest areas.
2. Community level factoris the different settlement duration and villag&tlement

characteristic

Part 1 Demographic factors of household headsuch as sex, age and level of
education which are individual level. The studyrfduhat:

Sex

The total head of household answered the questiennas 106 people.
The majority was men 78 households73.6% and oketR8shouseholds were female
26.4%.

Age

The head of household’'s age was between 19-79 y@drsThe age
average was 43.43 years old. The rank from 31-4#syeld was 34 households
32.1%; the rank from 43-54 years old was 29 houdeh®7.4%; the rank from 19-30
years old was 22 households 20.8%; the rank frorf6@®gears old was 15 households
14.2%; and the age from 67 years old up was 6 holde 5.7%, respectively.
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Level of education

The level of education of household head mostly whierate 80
households (75.5%); 11 households graduated higbosq10.4%); 7 households
graduated grade 4 (6.6%); 4 households graduatedeg® (3.8%); 3 households
graduated grade 6 (2.8%) and 1 household gradgeael@é 3 (0.9%) respectively.

Part 2 Socio-economic factors of householsuch as number of household member,
main occupation, minor occupation, household incomzusehold expense, debt,
source of collecting plants and distance from dweglto forest areas, the study was as
followed:

Number of household member

This study found that the total population was liiseholds. The
household member could work 1-12 people/ housedid. majorities of the number
member was 2 people having 41 households (3&&number of household member
was 3 people having 29 households (27.4%); the eumibhousehold member was 1
person having 11 households (10.4%); the numbkoo$ehold member was 4 people
having 9 households (8.5%); the number of housetmaohber was 5 people having 7
households (6.6%); the number of household membas & people having 4
households (3.8%); the number of household memberden 7-8 people was 2
households (1.9%) and the number of household mefribpeople was 1 households
(0.9%) respectively.

The main occupation of head of household

The main occupation of head of household mostly agsculture 66
households (62.3%); 20 households worked as Idk&0%); 8 households were the
staffs of Kaeng Krachan National Park (7.5%); 5 dehwlds did craft/ embroidery
fabric (4.7%) and other occupations were 7 housEh@.6%).

The minor occupation of head of household

There were 68 households that the head of houselldot have minor
occupation 64.2%. The head of household vastly lafasr 23 households (21.7%);
the agriculture as minor occupation was 11 housish¢l0.4%) and other minor

occupations were 4 households (3.8%).
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Household income

The household income per year found that it wasirata3,600-275,520
Baht/ year. The average household income was 682 Bhht/ year and it was able to
categorized as household having low income whichnhée income was less than
35,819 Baht/ year was 34 households (32.1%) anddimld having high income
which meant the income was higher 35,819 Baht/ w72 households (67.9%).

Household expense

This study found that the expense per year wasndr@i808-90,000 Baht/
year. The household expense average was 25,32%#0 Bear. The household
expense was classified into 2 groups: (1) the Hmldeexpense less than 16,471 Baht/
year was 39 households from 106 households an@7(2pouseholds had the expense
more than 16,471 Baht/ year (63.2 %).

The household debt condition

More than a half of household, 73 households, wetein debt (68.9%)
and only 33 households had debt (31.1%). This statlygorized debt condition into 2
groups: (1) the household having debt less thaB84liaht was only 18 households
from 33 household who were in debt and (2) theskbald having debt more than
4,158 baht was 15 households (14.1%).

Source of collecting plants

Karang people mostly collected cultivate plants themselves 53
households (50.0%); 20 households bought plantiepé&®m other places 18.9%; 9
household got from relative or neighbors (8.5%) aAchouseholds did not plant any
plant species (22.6%).

Distance from dwelling to forest areas

The distance from dwelling to forest area was OkZB. The average
distance was 19.0 Km. and the most area was upg&n Bang Kloi which had the
total distance 25 Km. that had to spend aroundd#sh This study found that there
were 76 households (71.7%) always went to uppenBzeng Kloi. Moreover, the
researcher grouped the household into 2 groupsditance from dwelling to forest
areas less than 14 Km was 27 households (25.5%/{2anbe distance from dwelling

to forest areas more than 14 Km. was 79 housefidl&%o).
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Part 3 Community level factor is villages which are different in terms of comriyn
settlement duration and settlement characteri$tdlage.

As the interviewed head of households in both gélg this research found
that the settlement of Karang people from Baan Fasugk has been settled before
1935. At the beginning, there were 8 villages dmal leaders were the oldest people
and the most accepted from the villages. The lsadepended on Tha Yang district;
then, the chief of villages were appointed in 1964ch was the background of village
election and Baan Bang Kloi mu 1 and Baan Pong leuR were officially set up at
Huai Mae Preang Kaeng Krachan district, Petchaironince.

Table 4.1 Descriptive statistics of household and commurattdrs characteristics

Data Observation Percentage
Villages
Baan Bang Kloi MW 52 49.1
Baan Pong Leuk M@ 54 50.9
Sex
male 78 73.6
female 28 26.4
Age
19-30 years 22 0.8
31-42 years 34 32.1
43-54 years 29 27.4
55-66 years 15 14.2
> 67 6 5.7
Level of education
No 80 75.5
Grade.3 1 0.9
Grade.4 7 6.6
Grade.6 3 2.8
Grade9 4 3.8
Gradel2 11 10.4
Main occupation
Agriculture 66 62.3
Handicraft 5 4.7
Work as employee 20 18.9
Staff's National Park 8 7.5
Other 7 6.6
Minor occupation
No 68 64.2
Agriculture 11 10.4
Work as employee 23 21.7

Other 4 3.8
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Table 4.1 Descriptive statistics of household and commurattdrs characteristics
(Cont.)

Data Observation Percentage
Household Member
1 people 11 10.4
2 people 41 38.7
3 people 29 27.4
4 people 9 8.5
5 people 7 6.6
6 people 4 3.8
7 people 2 1.9
8 people 2 1.9
12 people 1 0.9
Household income < 20,000 Baht/year 25 23.5
20,000-40,000 Baht/year 17 16.0
40,000-60,000 Baht/year 26 24.5
60,000-80,000 Baht/year 9 8.5
80,000-100,000 Baht/year 13 12.3
>100,000 Baht/year 16 15.1
Household expense
< 20,000 Bghtr 50 47.1
20,000-40,@®nt/year 39 36.8
40,000-60,@®éht/year 13 12.3
60,000-80,@®ht/year 2 1.9
80,000-100,@®¥nt/year 2 1.9
Debt of household debt 33
- 73
Debt
0-4,000 Baktly 18 54.5
4,001-8,000hBgear 1 3.0
8,001-12,008nByear 2 6.1
12.001-16,@®4ht/year 2 6.1
16,001-20,@4ént/year 10 30.3
source of collecting plants
no 24 22.6
kept by Kargmepple 53 50.0
bought 20 18.9
relatives/regr 9 8.5
distance from dwelling to forest areas
0-5 Km. 25 23.6
6-10 Km 2 1.9
11-15 Km 1 0.9

21-25 Km 78 73.6
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4.3 Settlement and demographic characteristics

4.3.1 Settlement

There were 52 households in Baan Bang Kloi andduséholds in Baan
Pong Leuk, altogether 106 households. The Karanglpanostly settled nearby river
that is Petchaburi River which is the importantrseufor consumption. The forest
type around the village was dry evergreen forest #ie important species were
rubber, takhian, baingylchia siamesis Gapnep, bamboo, reang, mak lek mak noi
(Kaeng Krachang National Park, 2007) and it casd®n that the Karang people from
Baan Pong Leuk normally built their house not siseleach other and had more land
tenure despite the fact that they settled and dtioremany generations. Therefore, the
workplace was the same area or different but it wlased to their residences. In
contrary, the house characteristic of Baan Bang Biidt close each other and had the
small garden at the back of their houses that pthpapaya, mango, pomelo, jack
fruit, tobacco, and other plants. Most houses rgsehe floor and the materials for
building the house was bamboo (hit the bamboo dlai) to make the wall, the
partition and the floor. As interviewed Karang pkegplasskarliana (Kurz) Bacher ex
K. Heyne was popular among them for building theiuse because it is the big tree,
has no thorn, mostly grows at sparse wood and/et so it is easy for transportation;
furthermore, Hasskarliana (Kurz) Bacher ex K. Heyne was abundant around the
headwater of Petchaburi River and upper Bang Kigperata cylindrical Beauv was
used for making roof but some household used gelednron. They normally had the
kitchen inside the house and their stove was byithe rock and used charcoal. They
built the wooden pedestal upper the strove in otastore the seed and food.

Karang's settlement characteristic
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4.3.2 Demographic characteristics and occupation

Both communities called themselves as “Karang’ ik Thai nationality
and census in 1990-1991. There were male 341 paopldemale 315 people so the
total population was 656 people. The average membane household was 6 people.
The minimum number of household was 1 people amdntfaximum number of
household was 17 people. The male as the head usfehold was 78 households
(74%) and the female as the head of household &&®2seholds (26%). The age was
from 19-79 years old and the average age was 43 péh The most average age was
between 31 to 42 years old, 34 households (32%Xxldssify the head of household
age into 2 groups was (1) age over 45 years oldRBaabuseholds (40%) and (2) age
lower 45 years old had 64 households (60%). Theomtyajof household head was
illiterate around 75% of the total head of housdlad the table 4-1

The living characteristic of Karang people wasty sogether like family,
to help each other and did not obviously sepafagectass. They respected the old
people in their family and in their village. The sker was the member of each family
and they, sometimes, exchanged the workers amaonityfand relative. As surveyed,
the number of household member was around 1-12lgfeopsehold. The number of
household member mostly was 2 people. The reseaacetegorized the number of
household member into 2 groups: (1) the househaldn member more than 4
people had 25 households (24%) and the househalthchanember lower than 4
people had 81 households (76%). Moreover, more #éhalf of head of household
mainly did agriculture (62%) of the total main opation. The average of land tenure
was about 7 rai. The highest land tenure was 1dimld that had 40 rai and the
household did not have land tenure 31 househdldsnl be said that 75 households
had land tenure around 7 rai. Therefore, the halddimving land more than 11 rai
had 13 households (12%) and the household had Itamer than 11 rai had 93
household (88%). They mostly planted rice with icaiid tomato at their land and
planted rambutan, durian, Banana, papaya, gourdpkm, ginger, and galangal for
household consumption. The Karang people normad|yt khe seed or shoot on the
wooden pedestal upper the strove due to the fattthiey believed the smoke made
this seed grow well, no fungus and insect. Moreotleey got the seed from other

places such as buying from the market, from theusm or relative. It is not essential
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for Karang people to buy vegetable because thegtgdasome vegetable species
around their house such as Paco and Ceylon sparabley caught fish from the river.
The minor occupation of some household was workaural 22% of the total minor
occupation. Nonetheless, the head of householdiyndidtnot have minor occupation
despite the fact that the farming, especially raog] cattle was for consumption as the
table 4-1

4.4 Socio-economic conditions

The economic condition of Karang people, in genevak self sufficiency.
The production was for household consumption lewbich mainly came from
agriculture. The main crops was rice, then chdmato, corn, taro and other plants
were cultivated around their houses for househadsemption; therefore, their
income was not stable. The households having maoypations would have high
income. The net income was around 3,600-275,520/ Balar. The average income
per household was approximately 60,000 Baht/ yElae. households having income
lower 35,819 Baht/ year found 34 households (3286)jversely, the households
having income higher 35,819 Baht/year had 72 haldsh(68%). The expense
mainly was for consumption such as rice, ketchungl, tabacco. This research found
that the expense of household per year was arou8@B8-®0,000 Baht/year. The
expense average was approximately 25,315.40 Baint/yi@ categorize household
expense into 2 groups was (1) the household haaipgnse lower 16,471 Baht/year
was 39 households (37%) and (2) the household aeipense higher 16,471
Baht/year was 67 households (63%). Even most oaf@mpeople spent a lot; this
study found that only 33 households had dept aachttuseholds within this number
having dept lower 4,158 Baht was 18 households.

In fact, these 2 villages were located in the matigpark area so logging
was controlled as well as conserved forest andlifeldiere promoted. However, the
staffs did not truly prohibit local people to catdorest product, especially perennial
tress for building their house because the localpfee had to depend on the
environment to survive. The distance from residdnderest was around 0-25 km. so

the average distance was about 19 km. Most ofdiest area was in upper Bang Kloi
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around 25 km. It took around 24 hours for travéilisTresearch found that there were
72 households (72%) that often used the forestymtoat upper Bang Kloi and it can
be grouped the households into 2 categories: €lhtlusehold located near forest area
means the distance from household to forest waslave¢r 14 km. that had 27
households and (2) the distance from householdrest was higher 14 km. that had
79 households.

The external factors at the individual level wereest, punishment from
selling or buying illegal forest product due to tbenserved areas. The strict of
national park officers caused the Karang people $suggled the forest product or
did not happen. Moreover, there were the governmggdanizations, such as Specific
Unit of Phraya Suan Army,"Field Artillery Regiment, and Border Patrol Police
Section 1444, attend this area. Therefore, there woa any arrest or punishment for
collecting, consumption and selling forest prodoat it found that the Karang people
collected the various seeds from both in the fomestin land for planting around their
house. From the survey each household, it foundttgamaximum number of wild
plant species was 26 species and some househotdithve any wild plant species.
Thus, the average wild plant species was equap&6iss. Considering the portion of
number of wild plant species with the number ohpta species found that the highest

portion was equal 1.6 and the highest plant dityevgas equal 5 as the table 4-1

The production of household consumption came frgncalture
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4.5 Culture, tradition and belief

4.5.1 Culture

The costume of Karang people, normally, was notedght from the
people in the flat area or people in general likmaking t-shirt, for female wearing
sarong and for male wearing pants. When there hespecial occasion or ceremony
such as wedding ceremony, Ka-Ron Kuan or Bu PerKidwang people would wear
their traditional suite called “Chi-bu”. In the pashey weaved cotton and added
design to make their cloth more beautiful by pgttihe seed “Bu” (Karang language)
(Coix sp.) which looks like white bead. The suite called P& To Kui” was also the
Karang costume but had less Bu seed as the pitGrehey, at the moment, wanted
to wear like the people in the flat area becaugeetsy and convenient to buy as well
as the Chi-Bu dress spent for a long time and reeédely skill. Moreover, the man
went to farm and woman stayed at home so theyihaalfor weaving but the present
time, they needed to help each other to earn tiveig as a result they did not have
time to make Karang suite as well as their suite mat convenient for working. To

wear “Chi-bu” rarely saw in general.

The Karang people would wear their traditional esgilled “Chi-bu”.
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Karang language was used to communicate withinvili@ge but the
Karang people at Bang Pong Leuk village were ablepeak Thai language clearer
than the Karang people at Baan Bang Kloi due tddbethat Karang people at Bang
Pong Leuk village stayed in this longer than theakg people at Baan Bang Kloi and
they had more chance to communicate and to dehlpebple outside the village. At
the moment the children had chance to study Tinguage thus the new generation of
Karang people used more Thai language.

The transportation, in the past, went by foot arvafkd rafting. The
distance from Amphoe Kaeng Krachang to the villageally was 54 km. which was
very difficult because the road was very roughpsad steep as the valley as well as
to entrance the village had to cross many riveher@ was the flood during the rainy
season so they could not cross the river. Neveskekthe Karang people uses, at the
present time, motorcycle for transportation to Istyffs, medicine or to go to work
outside the village. Most household had their owstarcycle and some household
having a car is a shop buying the agricultural pobdrom the local people in order to
sell at the market in Amphoe Ta Yang. They did m@te the electricity so they use
solar cell which was provided by the government,2001-2002. However, some
Karang people had solar cell more than 1 panesbuote household did not have solar
cell so they had to use lamp or candle. Furtherptmrth male and female liked to eat

betel nut and the old people especially man likesihoke tobacco.

Karang'’s transportatic
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4.5.2 Tradition and belief

“In the previous time, people said that Karen pedplok care of forest
that was not them but it was their tradition thatKed after the forest. They had to
follow their ancestor.” This was the reflection K&ren Thung Yai through the book
“Building Knowledge by listening” of Opart Panya carsolot Sirisai (2007) that
emphasized the thinking system and belief of grmugthic group connecting with the
nature. They made themselves as a part of natgked at the nature as the one who
gave their life, their shelter, their food and ntain their species including
determining their belief because Karang people egsol ghost and holy thing,
supernatural particular holy thing protected laadil, water and forest. Therefore,
there was the ritual to present the kindness amdga which implied the concept of
natural resource management and building balanceth¢éo ecosystem through
employing advantage of plant species to be theesept or the symbol of rewarding
the nature through this ritual as followed:

Rituals of livelihood
1. The ritual for choosing farm: Prior 1935, the Karang people settled at the
headwater of Petchaburi River. Many old people icovgd that their ancestors lived
here for many generations. The farming characiemg&s rotation farm which rotated
the farm every year and the most of farming areasevin the forest where Karang
people believed holy place. They, therefore, hadstothe permission from the spirit
before choosing the land in order to get a highdpetivity. Karang people did the
cast lots by using the paddy seed which prepaneduitivation. Karang people called
this ritual “Ka” was to put the paddy seed aroui®d2D seeds line on the land then
covered by coconut shell and made a wish “If thesads suitable for agriculture and
high productivity, | wish these seeds would notdoatter.” The next day, Karang
people opened the coconut shell again and if teesds are still the same, it means
that the guardian spirit allows them to do agriadtat this area. On the other hand, if
the seeds scatter or disappear from the coconlit ghmeans that this area is not
suitable for farming and low productivity. Anotheniterion for choosing the land is
that area should not have bamboo shoot becauseett@siony occurs in dry season in
January-March. In general, there is no bamboo shbthis time and if there is the

bamboo shoot, it is uncommon. Moreover, these cemngralso uses for choosing land
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to build a house but this time used rice; neveesgl when this area was the Kaeng
Krachang national park in 1981, they had to do fagmn their area and could not
rotate to other places anymore. As a result, tlegsemonies, choosing land for
farming and building house (Ka) did not carry out they adapted these ceremonies
by doing at their area through separating plot @ach plot cultivated for 2-3 years to
let the soil naturally rehabilitation. The areafdoe, planted potato, taro, sugar cane
and Banana when they could choose the plot, theydvhoose the day for dropping
rice through grab some rice and make it in pairt Iéft only one, it means that day
was not good for dropping rice. When they got tleg pnd day, they dropped only 7
holes first because they believed when they plamethe remaining whole, their
plants would be strong, had no pest and got highkumtivity. There were 2 popular
rice species that Karang people cultivated at tbenent was “Buku” grows very well
at the upper Bang Kloi and “Waju” grows very weaibad Pong Leuk-Bang Kloi. Rice
species “Buku” took around 5 months but rice spetWaju” spent for 4 months.
There are 2 sticky rice species was “Piitpor” idowe-white sticky rice and “Piitku” is
black sticky rice. At the moment, the Karang peogldtivate these 4 species for
surviving and for ceremony.

2. Harvesting and threshing: Karang people liked to harvest in the afternooh til
evening around 10-20 binds. They do not eat theaiamg food from the previous
day on the harvesting day but they cook the newl frad eat before harvesting in the
afternoon until evening. They believed if they #a new food, they will have more
energy. There is only 1 person harvesting on the flay and their relatives and
neighbors will help them to harvest in the follogridays. Karang people called sickle
as “Take”. They are threshing and harvesting atsémae time. There is a mat made
from 5-10 bamboos bound together to catch rice vwhershing so there is no rice fall
to the floor. At the present time, they likely useglank put in 135 degree slop and
thresh on it.

3. Kalong rice ritual: Karang people dropped rice during August-Septerabskit is
ready to harvest in November-December. They hasee¢nemony for harvesting and
keep it in a barn. If they collect lower 100 thdmioe in that year, they will keep it in
sack or container made from bamboo called “Palu’ibthey can collect rice more

than 100 than, they will have the Kalong rice fitcelled “Bupor” that is keep the rice
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in “Bupor” located around their house because theird is further than their
residences. After they finished and kept the ertlineg, the local people helped each
other handling rice to “Keu” and put at the backinly the ceremony. Upper the stack
of rice is a branch (mostly bamboo branch) sticktheamiddle of rice stack, next to the
branch is a small basket for putting betel nut betgl. 7 packs 1 rice bunch (1bunch
has 7 packs) and 7 candles bound altogether watwefl such as cockscomb or
marigolds. There are 3 rounds for handling rice Iitteu”, the first third rounds, only
1 person carries “keu” walking with the person wdasries the basket with flower
bound with betel nut, betel, rice and candles aalik the clockwise of rice 3 rounds to
call the mysterious principle of rice in the bafiey put the flower and sacrifice on
the corner of “Bupor” in the final round. After fshed the Kalong rice ritual, they
Bangquet the people who come to help them togeth#tr tied wrist (kijeu) of
household member and other people by using theingmgastraw from harvesting.
Grandfather and grandmother tie niece and nephewiferfor husband before tying
other people. Karang people moved to the natioadd area, the productivity is low or
some year cannot get any yield as a result Kalmsgritual rarely does in the village
because this ceremony should get rice around 2004&hg. Nevertheless, there are
only 2-3 households at Pong Leuk village do thige®ny every year despite the fact
that the soil quality of Pong Leuk village has mquality and it is nearby the river as
well as Karang people at Pong Leuk village haveentamd than Baan Bang Kloi.

Life cycle ceremony

New born ritual: A father used sharpen bamboo sheet to cut the new b
baby’s navel after delivered and put it in the bamhube called “budebo” the bamboo
tube, then, placed near tree. If this tree wasddgghe spirit of baby floated away
caused sick or misfortune. After the father alreplded it, he broke branch around 1
wa to make the clothes line for new member. Howetlee delivery way in the
villages followed the medication as a result tliseecnony rarely happens.

Ceremony about tying hand to call spirit before eahg packed food
(Aung-mee-thong): Karang people have this ceremony after dropped thoeugh
gathering all the family and descendents usingcsaland Bangana leaf to eat with
sauce made from coconut mixed with sugar cane. T@ismony, moreover, gets

together among cousin, relative and expressesfpect to the old people.
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Loi Kra Thong ceremony: Karang people called “tutui” by bound the
bamboo as a raft in order to put all kinds of soeh as rice, sticky rice, roasted rice,
and cooked rice together with boiled vegetable.yThelieved this is the way for
asking forgiveness through floating the bad thinghe river. This ceremony does
after harvesting around January-February and thegape the land for cultivation in
the next year.

Trekking: Karang people, in fact, depend on the forest fomyna
generations for hunting, collecting herbs or chogdand. They did the cast lots each
by binding chicken bone in pair and randomly chobgair for scrolling by the throne
of livistona and speciosa. After scrolling botht lend right side of chicken bone, this
means they can get meat or heblos if each side does not fully scroll, it meanatth
day is not suitable to go to the forest. Karangedpgbe brought “Posu” and black
turmeric Curcuma aeruginosa Roxb.) each journey for protecting themselves.

Choosing land for building house:This ceremony is the same with the
ceremony for choosing agricultural area (Ka). Kgrgeople from both villages, in
fact, cannot relocate especially for choosing tees mrea for building house; hence,
Ka ceremony was for casting lots to move housarmdt to expand house area.

Make a merit for sending spirit (Mabu): When the member of family
passed away, Karang people likely graved but noystizey like to bury within 1-2
years or depending on the readiness of the fam@éiynber. They chose a land which is
not suitable for cultivation, building house, hayismall tree, and being similar with
grove wood called “Kana” means bad place for theppse of building hut for
ceremony through dig the dead body to put at “Kamathermore, the family and
descendents had to stay until finish. This ceremakgs 3 or 7 days depending on the
host. Each day has the fete so the local peoplevisérand have dinner until the last
day of ceremony where has playing bird because tiedieved that “bird” is a
representative of sending the spirit to heavens Taime is separated into 2 teams in
order to bargain the price. The host buys the toach neighbor. This bird made from
softwood such as capoc or betel nut trees. Whesh&d bargain the price, the host
buys the bird through using breakfast and whiskynasiey, afterward, they put the
betel nut, betel, dead bone at the back of birettogr with set up the bamboo pillar
that height is around 1-2 m. for send the spirit.
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Buddhism ceremony: The researcher interviewed 106 households found
that all of Karang people are Buddhism becauseethes the monk from Kaeng
Krachang temple disseminated Buddhism and donaitiihwillages. The researcher,
furthermore, collectedlata in April-May 2009 noticed that male, from dhibod to
old people, more than a half ordained for His Migjeke king as well as the temple
set up the activities, donation or Lagpacha ritndhe village but there is no temple or
monk at the village despite of the national park.

As interviewed, Karang people did not know the itradal and important
day of Buddhism such as Makha Bucha Day, VisakhehBuDay and Buddhist End of
Buddhist Lent Day but there is moon cake festivalttoe full moon day (15 Kumg).
On this day, Karang people did not do farming oy @works for 1 day and after they
moved to Baan Bang Kloi in national park, they reeé the culture and tradition
from outside such as New Year or Songkran festiyahool and Border Patrol Police
Baan Pong were the central arrangement activibesbdth villages. However, the
Karang people still believed the spirit and suptma for many generations, the
traditions or rituals became the expression of rggkpermission, notification and
gratitude for the sake of represent the gratitumldhe spirit or other holy spirits
through eating chicken ritual, feeding guardiarrispitual, and full moon festival for
protecting their yield being more abundant and telues from danger. These rituals
were changed by their wife that means when male metried, they have to move to
stay with their wife before making their own familif the man respects eating
chicken ritual before getting married, they havehange their respect following their
wife for example if the wife respects moon cakdives the man has to change to
respect moon cake festival. Besides, they teachdhecendents to respect the natural
resource and to use sustainability. Karang peoplee hthe rules, traditions, or
prohibitions of belief on controlling their habit wcal people in order to use natural
resource sustainability as followed.

Belief of tree: Karang people mainly depend on forest for houskhol
consumption. Therefore, there is the tree whiclmotibe logged or used because they
are afraid the bad things happen. These beliefresttictions are as their strategy to
enhance the chance for plant species to balancedbgystem. These are the tree

characteristic that Karang people do not cut dosvfolowed:
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1. Tree with tear (rubber) comes out from the tree

2. Tree has molehill

3. Tree has creeping plant

4. Tree has 2 branches leaning closely which is umallyuand if using
this tree for building house is like crocodile mogaused bad events

5. Tree has 3 branches means the angel chair

6. Tree has the split end or torn into pieces atdpeof tree

7. There 3 trees: Bangyan tree, Bohd tree and dipgegpaceae, are not
logged down for building house or household condionpbecause these trees have
holy spirit or guardian spirit and considering egism point, Bangyan tree and bohd
tree are the big tree and the source of food fédle, bird, and bat
Therefore, if there are more rules, there are mbamces for the trees to survive

Belief about building house: Karang people do not build their house
turning in the same direction with the sunrise-sti&cause they believed that people
who live in that house will get sick or have baoh¢hhappen inside the house and they
will not turn their head direct to the river.

Belief of feeding animal: Particularly duck and chicken cannot raise
inside the house because they believed that taees to eat chicken inside the house
and may hurt people in that house as well. Wherak@mpeople moved to settle at
Pong Leuk-Bang Kloi Nai, it is noticeable that thésvillages do not raise animal due
to the fact that this area is the national parkchhs located at the central of national
park that are the source of wild animals. If thajse the animals in the village, it
causes the transmission between wildlife and damestmal; moreover, this area is
classified as the important upstream and if these amnimals in the village caused
releasing sewage to the river that causes the inegeffect on flat people. There are
only few pig, and chicken.

Belief about the animal sounds in the forestFor instance if there is the
gibbon sound in the early morning (03.00-04.00 aang around 08.00 am or there is
the sound of barking deer, loris, palm civet andivédled blue magpie be the signal
that this day is not good to go outside and if theyo the farm, work, or hunting, they
will not be successful and ill since these villages not the wildlife area and not the

deep forest. Therefore, if there is the sound erdirant wildlife, it is the abnormal
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situation for the Karang people but when they wetecated to the national park, the
animal sounds seldom happen. This area, in addiion dry evergreen forest that
local people do the farming and use its benefitctmmsumption, including there is the
light from the electricity and the sound from thegme caused the wild animal
gradually disappear from this area.

The thinking and the belief of Karang people imghlteat they are always
connected with the nature. Although some peopleigea that their rituals followed
their ancestors, Karang people continuously adt nawv. Their rituals or ceremonies
are related to the natural influence on their faittcan be noticed from their rituals
having popped rice, flower and other plant spearesthe representative or symbol of
respect and gratitude to the holy spirit and guardipirit. If these rituals and beliefs
still remain, flowers and other plants using instberemonies are preserved; in other

words, these rituals and ceremonies protect arahbalthe nature.

4.6 Political characteristics and governance

In 1935, the oldest people in the village was amzk@nd respected by
people in the community become the administratahefvillage and community and
there was the officially election in Baan Pong Leuitlage, in 1964, under
administrator Amphoe Tha Yang, Petchaburi proviraig] the local administration
was set up in 2003; additionally, each villages toasend 2 people to be the member
of local administration. After the village was foatly established in 1997, the villages
of Karang people were located under Huai Mae Prediatyict, Amphoe Kaeng
Krachang, Petchaburi province by set up Bang Klibage as mul and Baan Pong
Leuk as mu2. The administrator elected by the |pealple was the oldest people in
the village and was able to communicate with thisidar. The administration form
has both tradition and government official.

Formal political characteristics
After established Kaeng Krachang National Park9@1lin the purpose of
critically protection and maintain natural resoyrtieere was the problem around

upper Petchaburi River and at the Pong Leuk villagspass the forest for agriculture
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including hunting that had been the big problenthis area. Although the Border
Patrol Police Division 1444 already based, theseatls also happened from the local
people and the outsider who smuggled into the natigark. The national park
enforced the forest protection project through Rdgdiative around upper La Au-
Pha Nern Thung Mountain by emigration the scatterdihai Karen hill tribe along
the border Thailand-Myanmar and around upper Balog t§ Baan Pong Leuk (the
left side of Petchaburi River) in 1995. The villageere, at that time, registered and
the sheriff Sannga Santhan announced Bang Kloi nvasl that had the village
headman in 1964. Head Yong was the first villagadngan as well as Baan Pong
Leuk was mu 2 that head Yim was the first villageadiman afterwards head Pud
being the village headman was appointed by theictistnd was voted by the local
community because people in the village respectad dnd he could speak Thai
language and knew many people. Head Pud had beeviltige headman until he
retired after that head Loi. Both villages had #aninistrative assistant and security
affair section (in 2002) each section had 2 membatsin 2004, the administrative
section had only 2 members and security affain@edeft only 1 member. There was
the local administrative around 2002-2003 that batlages were the member and
each villages had 2 members for administration landget allocation in terms of

public health, economic development, social anditican.

Traditional political characteristics

The traditional administration through the senjorgdystem, they were
generally from “Jee Bangg” family. The head of agje, at first, was the oldest man
whom the local people respected. There was thevillage headman in 1982 that was
village headman Yim and since Karang people betiagnethe spirit so there was a
shaman in the village. They really paid respedhshaman because he was able to
protect them from evil. If the local people areaiid they cannot treat by themselves,
they go to consult the herbal doctor, who is a gperson, has ethics; consequently,
his treatment will be work, at the same time, he taeknow about diseases especially
the herbal doctor at Pong Leuk village was highdgpected by the local people
because of not only healing the local people ad being midwife and Karang people

are Buddhism so they respect the monk who practieeslharma, donates stuffs and
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worship. To administrator in household level, Kaygeople respected the seniority of
the family and they categorized the important lexfelvife’s mother because the man
got married has to move to the woman’s house armhgds to believe in ghost.

Therefore, the administration from woman side igenafluence on relative than the

man side. The seniority, particularly grandfathgrandmother, father and mother,
respectively, highly takes action in the relativkmanistration level for teaching their

children about the rules and regulations, the fmibns and the traditions.

The informal leaders influences on Karang peopteaftong time because
their way of living depends on their belief espéigithe holy things and this leader is
a public consultant for example the village headnsan consult them about the
tradition or the difficult things to make a decisidlrhus, the traditional leaders have
been the spiritual supporter of Karang people ftbenpast until now.

Karang people regarded both the elected leadetraddional leader due
to the fact that both leaders were adorable byl ljpeaple according to their tradition;
in addition, the administration system, both formadtl informal, overlaps in terms of
rules or restriction which control the local pedplbehavior in using the advantages
of natural resource. Their goal is to maintain dieersity of both flora and fauna as
well as the government rules as logging, huntinganming, are in line with their
traditions. It can be said that the rules, restiwctor election in both administration
dimensions are as a cog of the community to usefdhest without against their

culture, tradition and belief together with the gavnent policy.

4.7 Roles of agencies/ organizations in the area

After declared Kaeng Krachang National Park in 198 coming of
organizations effected and changed Karang way whdi The target of these
organizations is to develop the quality of lifecsety and national security together
with protecting and conserved national resourceuradothe central national park
where is the headwater feeding all the living org@aas. The way of living of Karang

people was changed by the organizations as followed
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4.7.1 Organizations concerning natural resource ca@ervation

The national park officers provided the sproutsKerang people after
established the villages in 1997. The perennialtplavere provided to the local people
for planting around their house for the sake of datwld consumption. Each
household received 7 sprouts/1 species. The distabspecies was betel nut, Lychee,
Parkia speciosa anB.timoriana Merr.The Protection Unit of Kaeng Krachang 10
(Huai Mae Sareang), in 2006, promoted Karang petpleultivate the perennial
plants such as Livistona speciosa, chilli, and grahich are the household plant. The
earlier stage, however, was not successful dedmtéact that their thinking and belief
of these plants already had for a long time so pinggect was cancelled in 2006.
Moreover, the Protection Unit of Kaeng Krachang (Huai Mae Sareang), at the
moment, plants the seedling such as Soap Nut, Ta&kian and wild bamboo and
Dracontomelon dao (Blanco) Merr. & Rolfe to planbne in the national park and to
distribute to Karang people who are interestedaatgn their area around 5-10 stems
per species which is on process. Besides, théhe iagricultural organization promote
Karang people to cultivate industrial crops fortamee mango, durian, rambuton and
maprag. Karang people more plant both perenniaestaed industrial crops.

The role of Karang people originate from their paseor the head of
household, additionally, was to increase the graeas at their residences. Karang
kids were a part of increasing the diversitieshairt houses because the Pong Leuk
Border Patrol Police School has the herbal projetich provided the benefits to
local community, to encourage the students to fdlege plants as well as to let them

know the plants and its value in their communityg arhich one can be used.

4.7.2 Organizations concerning national security

In November 1992, the Border Patrol Police SectwdrBorder Patrol
Police Troop 144 was set by the Border Patrol Bali4 around Baan Pong Leuk for
secure the situation along border. Specific UnitPbraya Suan Army, moreover,
prevented the trespass national park because Kaewipang National Park, in fact,
connects to Myanmar and it is a pristine evergffeegst. The minority people escape
from Myanmar during dry season every year and dgitgy or farming and building
house including illegal planting marijuana; therefahe Specific Unit of Phraya Suan
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Army is an important force for surveillance evemsay. They do not do only inspect
but also do safeguard the villages plus primaryinadare to the local people.

The administration pattern, village headman andalladministration,
regularly follows the government rules and regoladi and it is a good chance for
Karang people to meet people from outsider becasang people have the activities
with other villages more and more such as villageetimgs, sport competition or
participation in important days. The roles of loadministrative not only make peace
in the village but also cooperate with external rmges to support or allocate the

budget for developments in terms of economic, $@eid local tradition.

4.7.3 Organizations concerning quality of life deMepment there are
many agencies aiding and supporting the living it(ppauch as education, public
health and occupation promotion as followed:

1. Education section:the education system of both villages is operated
by the government process which is categorized fotmal education system and
non-formal education system:

The formal education system there is a small kigaieen before the
school age is located at Baan Pong Leuk. The agelats from 2-5 years old and a
teacher is from their village because it is easyceonmunicate and prepare the
readiness before going to school especially langudge teacher mainly uses Thai
language for communication because these kids giénepeak Karang language with
their parents, their cousins and their relativesarban speak Thai language but when
they go to school; they have to speak Thai so tlesd the Karang teacher to teach
them Thai language. The Border Patrol Police Uditsiipported the areas around
Baan Pong Leuk and changed the name “Baan Pong &audy Center” to “Baan
Pong Leuk Border Patrol Police School (Baan Huak Border Patrol Naresuan
Police School) for the primary school followed Berder Patrol Police policy in 2003
and if the students are interested to study secgrstdool, the school supports them
to study at Suksasongkor Petchaburi School withoytexpense. However, there are
some student’s move to study other places. As\imeed the teacher from Baan
Pong Leuk Border Patrol Police School, this studynfl that none of students

continuously study university.
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Non-formal education system plays important rolesaoise many Karang
people, both illiterate and interested in studyyehahance to study and use their
knowledge earn for living or adjust the educatiogahlification. The community
educational center “Mea Pha Luang” was establisiveduly 5, 2003. Most students
are the village headman, local leadership and &atiore than local people. In fact,
these occupations need the educational qualificatio

2. Health care section:Karang people hardly go to services such as
hospital or health care because of the difficultyransportation but if they are really
seriously ill, they likely go to Kaeng Krachang paal. The distance from the village
to Kaeng Krachang hospital is approximately 60 kand the distance from the
villages to Huai Mae Preang public health thatasponsible for medical care is
around 50 km due to the fact that this distanceery far and difficult as a result they
do not like to go to the hospital together theirywat living does not pay much
attention on sanitation, living, medical care, fpodrinking water and toilet;
additionally, when they give birth, they prefer gibirth with midwife to hospital
because the expense is very high and the routec@mfortable. The contraception is
not famous among Karang people because they aiel afr be insane or like to have
many children to help the household works. Thegef&arang people like to cure by
themselves or ask the primary medical care froncpdJnit of Phraya Suan Army
and Border Patrol Police School. Moreover, théagé areas are surrounded by the
forest so Malaria can be found thus Malaria Cli@enter Pong Leuk-Bang Kloi was
established by the villages in order to check bland cure the initial systems before
sending to the Kaeng Krachang hospital. The pewdum wants to cure people in the
village has to be trained because they have to ieeasymptom.

3. Occupation promotion: Bang Kloi-Pong Leuk Arts and Crafts Center
was established by Kaeng Krachang district and HMeen Sirikit commanded to
help both 2 villages including granted 500,000 Bfahtoperation. The objective is to
create job and income, especially for women aftestiing their household works and
farming, through practicing woven silk, cotton asitk lace. The center trained a
group leader first then the group leader transfiethés knowledge to Karang people
who are interested in. The income from weavingi€g8ht/day and from lace fabric is

60 Baht/day but they have to work at the centeabse of counting member. If they
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want to weave at home, they cannot get the dailyeyvan other words, they can get
only money for weaving. Therefore, this center caeate income to family and

reduce unemployed rate or immigrant workers.

4.8 Community context: Baan Bang Kloi mu 1

The household settlement characteristic of Karauap|e is closed to each
other but it is out of order due to the fact thia¢ tareas were allocated by the
government section on the purpose of emigratiottescable Karang people along the
Thailand and Myanmar border to stayed altogethéneleft side of Petchaburi river
(in front of Pong Leuk Village); consequently, thwuseholds need to expand
particular the new generations have to build theiisehold in the limited area. Some
households have 3 houses in the same area or smmsehold has only 1 house but
has 2 census registrations. The local people de/esason of separated census was to
get solar cell that make the census does not matbithe house at table 4-2

Table 4.3 Household characteristics of Baan Bang Ki

Baan Bang Kloi mu 1
Household settlement characteristic Number of
household
Only 1 household in the area with house registnatiomber 37
Only 1 household in the area without house redisttanumber 4
Only 1 household in the area with 2 house registmatumber
2 households in one area without house registraitimnber 2
2 households in one area but only 1 household Wwidbse 1
registration number
3 households in one area with house registrationbeun 1
Total 52

Source: surveying

4.8.1 Population and household characteristics
As from surveying the household information, thesearch found that
Karang people from Bang Kloi mu 1 totally had 3%ople, 176 male and 159 female,
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and had 52 households. The population structusredset male and female had similar
proportion of every age ranks: adults (25-44 yedd3 have plenty both male and
female so it indicated that there would be only elderly people at the village in the
future (Figure 4-3).

The survey of the number of household member ceraldy found that
Karang people at Bang Kloi village had members maglo®b-7 people and the
household having fewest member was 2 persons bxtmmen members were 17
people. The household head was male around 39 Inmldse adversely; the household
head was female around 13 households whose ages Mer2 years old: the age
average was equal 44 years old. The majority odllpeople emigrated from upper
Bang Kloi around 48 households and 2 households Wwem in the village as well as
2 households moved from Kaeng Krachang districe illlierate household head was
86%, the household head studied grade 6 was aB6uadd studied grade 9 was 2%

and studies grade 12 was 8% respectively.
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Figure 4.3 Population characteristic in Ban KidMay, 2009
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4.8.2 Occupation and household economic status

The main occupation is agriculture (58%), worket%®, crafts or silk
lace (8%), national park officer (6%) and otherwuations (7%), respectively. The
majority does not have sub-occupation but the Huoaldeheads likely have the sub-
occupation due to the fact that the members who wark are around 1-12
people/household and the most households have Rewlloousehold. Therefore, the
household income is directly from both main occigratand sub-occupation. The
economic status of Karang people at Baan Bang klgely was around 60,000-
100,000 Baht/ year about 21 households (41%), nateléevel was around 20,000-
60,000 Baht/year 18 households (34%) and poor lexa their income lower than
20,000 Baht/year 13households (25%) as table 4-3

Table 4.4 Household income in Bang Kloi

Member of
Income (Baht/year) household Percent

< 20,000 Bahtear 13 25
20,000-40,000 Bahtear 9 17
40,000-60,000 Bahtear 9 17
60,000-80,000 Bahtear 6 12
80,000-100,000 15
Bahtyear 8
>100,000 Bahyear 7 14

Total 52 100

The total annual expense of Karang people at Balwg Wllage was
around 2,308-90,000 Baht/ year. Most people haceipense around 20,001-30,000
Baht/ year (32.7%). The household having dept wafiduseholds and the rest 37
households had no dept. The household had deptlymost over 15,000 Baht/
household and there were just on 5 households gadept around 20,000 Baht.
Moreover, only 10 households of Bang Kloi villagadhsaving money which was
around 60-3,000 Baht.
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Figure 4.6 Household income in Bang Kloi

4.8.3 Religion and belief

The household heads, including household membeesBaddhists and
still believe in spirits and supernatural that pobs agricultural productivity.
Interviewing local leadership was about the ritualed beliefs, starting from the
cultivation season till harvesting to Karang pedpden called “Palu” which is circle
or “Bupor” which is square. Moreover, there are tiedéiefs about protected members

from danger such as eating chicken rituals or tywnigt.
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4.8.4 Land tenure

In fact, Karang people at Baan Bang Kloi formallypvead to settle at
national park in 1996-1997. Therefore, they do Immte the land tenure or the title
deed. However, Karang people at Baan Bang Kloiatdave land tenure up to 30.8%
and the households, who legally have tenure onr tlaeid through the cabinet
resolution on 30 June 1998 about to solve foresh @roblem in this case including
agricultural area of Karang people, were aroun®%9.The area size of Karang
people for agriculture is around 2-13 rai/househarld most area size for agriculture

is around 7 rai/household.

4.8.5. Roles of conserving plant species diversity

Karang people at Bang Kloi village mostly rely oregetable and
equipment from the forest; thus to collect foresiduct for household consumptions
is around upper Bang Kloi because Karang peopld tsestay in this area before
moved to national park so the products, such ad,béte, chili, capoc, eggplant, and
bamboo, can be found; in addition, the researatteniiewed the local people found
that this area was very fertile and rainfall thrbagt the year so there was enough
water for agriculture rather than their place attmoment; hence, the upper Bang Kloi
was frequently utilized by Karang people. As fromerviewed household head 52
households, 37 households went to exploit the uBpeg Kloi area and the distance
from their residence to the upper Bang Kloi wasuath25 km but the route was very
dense so they had to take for 1-2 days and thetfpreducts were sent back to their
village by float rafting.

Because of many difficulties as route and times #pecialist and
expertise are necessary because this area is dmgreen and evergreen forest
(Academic section of Kaeng Krachang National Pankjl there is, sometimes, the
disease during the journey. At the moment, thetplinom both forest and market are
planted around the Karang people’s houses. Thearel found that more than a half
of Karang people collected plant species to cukivgp to 53.8% and buying plants
from other places was around 17.3% and receiviog ftheir cousins and their

relatives was around 5.8% respectively.
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To plant the wild plants or crop plants, such apoca chili, Bangana,
castor bean and lemon, in their agricultural areas wot only for household
consumption but also selling, in case of a lot obdoct left after household
consumption, at the shop in the village. The incdrom these plants was around 750-
12,000 Baht/year.

For conserved wild plant species information, moksKarang at Baan
Bang Kloi used to receive the conserved wild plafdrmation up to 86.5% and only
13.5% never received the information. The localpbeoin addition, said that they
hardly stayed in the village because they had tdkwwoitside the village for a long
time. The household head used to receive thisnmdtion from the community radio
78.8%, next was from their cousins and neighbor8%2and from the national park
officers 3.8% together with radio 1.9% respectively

Regarding the diversity of plant species, both vélt crop plants that
were cultivated around the house and used by Kapaogle found that there were
100 crop plant species and 88 wild plant speciesgalher 188 species. The
proportion of number of wild plant species to cqapnt species was equal 0.5 and
there was only 1 household that had the amounildfplants more than crop plants.
(1) The number value of less than 1 means thatuh&ber of wild plant species is less
than the number of crop plant species.

(2) The number value of equal 1 means that the eurmbwild plant species is equal
the number of crop plant species.

(3) The number value of more than 1 means thantimber of wild plant species is
more than the number of crop plant species.

Shannon-Weiner Index (H) was employed to find tlsdue of plant
species diversity at Baan Bang Kloi. The value lainp species diversity was 3.77
which was the high value or no/low impact value duse the tropical plant
community was around 1.5-3.5 (Kent and Coker, 198renced in Dachanee
Emphandhu2005). Therefore, if the value of plant speciegediity was lower than
1.5 which means the plant society was disturbeditired essential to conserve and

rehabilitate.
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4.9 Community context: Baan Pong Leuk mu 2

The settlement characteristic of Baan Pong Leulgeimeral, was separated
and scattered along Petchaburi River and they ynbatl a census because the census
was used for asking solar cell as a result somedimids had more than 1 census but
the household without census was because of expamsi separation from their
parent’s house; therefore, the number of houseantithe number of census do not
match similar with Bang Kloi village as table 4-4

Table 4.5 Household characteristics of Karang peoplin Baan Pong Leuk

Baan Pong Leuk mu 2
Household characteristic Number of
household
Only 1 household in the area with house registnatiomber 33
Only 1 household in the area without house redisttanumber 5
Only 1 household in the area with 2 house registmatumber 11
Only 1 household in one area with 3 house registratumber 1
Only 1 household in one area with 4 house registratumber 1
2 households in one area and with house registrationber 2
2 households in one area and with only 1 housstragion number 1
Total 54

Source: survey

4.9.1 Population and household characteristics

As from surveyed the general information, this aeske found that there
are 321 people: 165 male and 156 female, and theriamber of households is 54
households. The population structure between nraddemale had similar proportion
in every age ranks: adults population (25-44 ye#ltsis noticeably that the number of
male is more than female (Figure 4-7).

To recognize the number of household member folmad the Karang
people at Baan Pong Leuk had the member aroungebple: the household having
the fewest members was 1 person and the housewidghplentiful members was 14
people. The head of household was male 39 houselamd the head of household
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was female was 15 household whose age was arouii@ $6ars old so the average
age was equal 43 years old. There were 24 houseleohigrated from upper Bang
Kloi and 22 households were born in the village #r&household moved from Wan
Won village was 2 household and from Baan Pa Temag ® households. The
household moved from Kaeng Krachang, Ratchaburi,L®aAu Sarahed was 1
household from each village. The illiterate headhofisehold was 65% and the head
of household studied grade 3 was 2%, studied gtadas 13%, studied grade 6 was
2%, studied grade 9 was 5% and studied grade 12 8¢as
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Figure 4.7 Population characteristic in Pong Leiay, 2009

4.9.2 Occupation and household economic status

The main occupation was agriculture (67%), workeat%), national park
officer( 9%), crafts and silk lace (2%) and othecupations (5%) respectively and
most of them did not have sub-occupation but theacupation of household head
mainly was worker because the number of househabdker was around 1-7
people/household. The number of worker generally m@und 2 persons/household;
therefore, some household had income from both nwtoupation and sub-
occupation. The economic status of Karang peopaan Pong Leuk regularly was

in moderate level which means the income aroun@®360,000 Baht/ household
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had 25 households 46%. Next, the rich householdngamcome around 60,000-
100,000 Baht/year had 17 households 32% and onlyol®ehold were poor which

means their income was lower than 20,000 Baht/22% as table 4-5.

Table 4.6 Household income in Pong Leuk

Member of
Income (Baht/year) household Percent

<20,000 Bahftear 12 22
20,000-40,000 Bahtear 8 15
40,000-60,000 Bahtear 17 31
60,000-80,000 Bahtear 3 6
80,000-100,000 Bahtear 5 9
> 100,000 Bahyear 9 17

Total 54 100

The total expense of Karang people per year wasndr@,600-66,000
Baht/year and their expense mostly was around 1€200000 Baht/year 37.0%. There
were 18 households having dept that was around2(0 Baht and there were 5
household that their dept was 20,000 Baht togetlitdr 36 households without dept.
There were 16 households from 54 household thadsene money around 360-4,000
Baht.
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Figure 410 Household income in Pong Leuk

4.9.3 Religion and beliefs

Every household head and member is Buddhists @dhtast the beliefs or
rituals about cultivation including a ritual abospirits similar with Karang people
from Baan Bang Kloi. It is noticeable that theituals almost disappear because
during eating chicken ritual (December-April), sohmuseholds did not do this ritual.
Moreover, the local people said that this rituatesplicated and waste money as well
as their children study and working outside théagé and if their children have to
come back home for join this ritual, it is difficldnd inconvenient. Another reason is

Karang people have been moved to stay at this lzeéme Karang people at Baan
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Bang Kloi and they highly accept the modernizatikte urBang society such public

utilities and public facility and better living stdard.

4.9.4 Land tenure

All the land information in terms of residence, iagitural areas and other
activities of Karang people in Baan Pong Leuk hasnbstayed here more than 30
years so Karang people in Baan Pong Leuk more dhaaft have land tenure 72.2%
and only 27.8% does not have the land tenure sphee to rely on their cousin to
build a house and to farm. The agricultural areareind 2-40 rai/household and the
majority has the agricultural area around 7 raigetwld. There is only 1 household
which has the total land area 40 rai; on the ofiaed, the least land area is 2 rai have
only 1 household.

4.9.5 Roles of plant species diversity conservation

The distance for collecting forest product is apprately 0.5-25 km.
They mostly collected the forest product at theanppang Kloi like Karang people
from Bang Kloi village up to 39 households. Thistdnce from their houses to upper
Bang Kloi is about 25 km. and spends for 1-2 ddyenetheless, they start to
cultivate, the wild plants from the forest and pé&afrom the flat area, around their
workplace. This study found that plants were codldct6.3%, were bought from other
places 20.4% and received from neighbor 11.1%.

The plant species cultivated by Karang people agRaeuk village is the
plant for household consumption like rice, chibitato, lemon, and corn and the plant
for sell is capoc and castor bean. The income étimg this plants is around 500-
36,000 Baht/year.

For the information about wild plant species diitgrgonservation, this
study found that Karang people used to receiveittissmation were more than half
up to 92.6% and it was just only 7.4% that had néwewn about this information.
The source of this information mostly came from ¢benmunity radio 74.1%. Next is
from cousin and relative or neighbor 38.9%, frontiareal park officer 37.0%, from

official document or government 18.5%, from telewis5.6% and from radio 3.7%.
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To consider the plant species diversity both wildngs and crop plants
found that there were 98 wild crop species and 8@ plant species altogether 180
species. The proportion of number of wild plantstte number of crop plants was
equal 0.4. It had only 1 household that had nundfewild plants more than the
number of crop plants as can be explained as feltbw
(1) The number value of less than 1 means thatuh&ber of wild plant species is less
than the number of crop plant species.

(2) The number value of equal 1 means that the eurmbwild plant species is equal
the number of crop plant species.

(3) The number value of more than 1 means thantimber of wild plant species is
more than the number of crop plant species.

Shannon-Weiner Index (H) was employed to estimiagevialue of plant
species diversity that was 3.79 which means thatdiversity is high or no/ low
impact like the value of plant species diversitydaan Bang Kloi.

In conclusion, this research found that the villdgad of both villages
were male at the age from 19-79 years old and snhoste illiterate. The emigration
from upper Bang Kloi was highly in Baan Bang Kldhe main occupation of both
villages was agriculture and some households h&adosoupation as worker. The
household members were around 4-7 people and th@eruof household worker
generally was 2 person and the fewest householdervevas 1 person/household and
the highest household worker was 12 people/houdelidie highest income was
35,000 Baht/year and their expense was higher1bd00 Baht/year. The perspective
income and expense of Baan Bang Kloi was highen thang Leuk and most of
Karang people in Baan Pong Leuk did not have degthed saving money. The land
tenure of both villages was around 7 rai. The Kanaeople collected the plant species
by themselves for cultivation and they spent 1-sdar travel around 25 km in order
to collect forest product at upper Bang Kloi. Thexeo crime about collecting forest
product and they used to receive the informatiooutiplant species diversity
conservation as well as it found that the plancgsediversity was equal 3.94 which

means the diversity is high and no/low impact.
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CHAPTER YV
RESULT:
LOCAL KNOWLEDGE IN UTILIZATION AND
CONSERVATION OF WILD PLANT SPECIES

The study of local knowledge in utilization and servation of wild plant
species diversity was conducted in Baan Bang KidiBaan Pong Leuk from April to
May 2009. The study found that the transferrindoctl knowledge of plant species

usage could be categorized as follows:

5.1 Wild plant species utilization

This research discovered that the cultivated plaftthe Karang people
from Baan Bang Kloi and Baan Pong Leuk planted mdotheir house for usage
overall were 219 species and only 207 species idergifiable with specific scientific
names and 12 species from 72 families 171 genus weable to be identified and
grouped into 2 main types: crop plants of 109 sgseand wild plants of 110 species.
These plant species were 110 species were catedani 4 types of plant habits:
climber (32 species), herbaceous (74 species)bgbfuspecies) and tree (63 species)
as figure 5-1. Zingiberaceae species were found,mM@sspecies; then the plants in
Gramineae family 11 species, the plant in Euphcdaa 10 species and other families
as in figure 5-2.
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Figure5.1 Plant classification by plant habits

To consider the distribution of plant charactecstifigure 5-1 showed that
32 species are climbers with 2,006 individuals aotiog for 14 % of total plant
species, 74 species are herbaceous plants witBZBih8ividual plants accounting for
34 %, 50 species are shrubs with 6,057 individaabanting for 23 %, 63 species are
trees with 5,970 individual stems accounting for929The plant species found most
were herbaceous plants, perennial trees, shrubslanders respectively due to the
fact that Karang people planted herbaceous plamtsdnsumption as a result these
plants could be seen almost in every household asiderumbet ginger, sago, banana
and pieapple. Most of the trees were fruit orchahdch were for consumption and
usage such as mango, coconut, rose apple, jackfidiKarang people let shrubs and
climber growing around their fences and herbacemgetables were for household
consumption.

The high number of herbaceous plants were widebwgrbecause the
herbaceous plants were small and took a short foneplanting and harvesting.
Moreover, the Karang explained that some speciaklawt be planted around their
houses. For example, the old people in the villagjeeved that the bamboo which was
long and used to carry things should not be plabszhuse it is a curse or betel nuts
for making a bird in funeral ceremony or wood hgvihe same size as the coffin

could not be planted around their houses. It meanging bad luck into their houses.
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However, Bunmun, a Karang from Baan Pong Leukcedtthat “as they get old, they
have no energy to go to the forest to collecting$b products such as bamboo which
provided an edible bamboo shoots and to build a&co if they planted around their
house, when they are old, it is easy for them totlgese products as well as these
products were not only for them but also for thascendents. Even they cultivate
these plants around their houses; they still teébeir children to go to the forest to
gather the forest products in order to survive”.

The beliefs of planting those plants have beemadtas time change and
inevitable making for a living as well as every bebolds needed to use these plants
like betel nuts or nuts. In addition, the governingmganizations namely the national
park, encouraged people to plant the perenniak tespecially the economic crops
around their workplaces like Brucea amarissima DeBakhian, wild bamboo and
Dracontomelon dao (Blanco) Merr&Rolfe which wer@yded by the national park
staffs for distributing to Karang people to plantownd their houses. This,

consequently, caused the plant diversity.
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Zingiberaceae
Vitaceae
Verbenaceae
Umbelliterae
Ulmaceae
Tiliaceae
Thymelaeaceae
Sterculiaceae
Solanaceae
Sapotaceae
Sapindaceae
Rutaceae
Rubiaceae
Rhamnaceae
Portulacaceae
Polypodiaceae
Piperaceae
Passifloraceae
Parkeriaceae
Pandanaceae
Palmae
Oxalidaceae
Orchidaceae
Opiliaceae
yrtaccac
Musaceae
Moringaceae
Moraceae
Menispermaceae
Meliaceae
Marantaceae
Malvaceae
Lythraceae
Leguminosae-Papilionoideae
Leguminosae-Mimosoideae
Leguminosae-Caesalpinioideae
Lauraceae
Labiatae
Iridaceae
Gramineae
Flacourtiacaae
Fabaceae
Euphorbiaceae
Fhenaceae
Dracaenaceae
Discoreaceae
Dipterocarpaceae
Dioscoreaceae
Cucurbitaceace
Cruciferae
Cramineae
Convolvulaceae
Connaraceae
Compositae
Chloranthaceae
Caricaceae
Capparaceae
Cactaceae
Burseraceae
Bromiliaceae
Bombacaceae
Bignoniaceae
Basellaceae
Asphodelaceae
Araceae
Apocynaceae
Annonaceae
Anacardiaceae
Amaryllidaceae
Amaranthaceae
Alliaceae
Acanthaceae
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Figure 5.2 Number of plant species by family
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Figure 5.3 Plant classification by local usage

Toxic wild plant species

The plants around Karang people’s residences, Baag Kloi and Baan
Pong Leuk, were classified according to their usag@acteristic into 6 types such as
medicinal plants, plants for household use, foaahtsl, toxic plants and plants for
rituals. Some plants had more than 1 property lastidted in table 5-1. The plant
utilization of Karang people from both villages wdor food (50% of overall usage);
followed by usage for healing purposes (28%), hbakke consumption (14%), for
decoration (6%), and for ritual and being toxicrplaround (1 % each).

The study of how the wild and crop plants weréa#d found that the vast
number of food plant, both from wild and crop panwere grown around the houses
but the wild plants used for healing were grown enibkian the crop plants. At the same
time, the ornamental plants and the plants foalstwr prosperity plants mostly were

crop plants which had the same proportion withwild toxic plants as show in figure
5-3.
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Table5.1The indigenous classification of plant specieshi®y/Karang according to

utilization purpose

No. of Per centage

Usage Species
plants for household use 20 9
plants for household ussd ornamental plants 1 1
ornamental plants 12 5
plants for ritual use 1 1
toxic plants 1 1
medicinal plants 38 17
medicinal plants, plants for household use andtpléor ritual use 1 1
medicinal plant&nd plants for household use 7 3
food plants 96 43
food plants, medicinal plants and plants for letnadd use 5 2
food plants, medicinal plants, plants for houseluseand ornamental
plants 1 1
food plants and plants for household use 5 2
food plants and ornamental plants 2 1
food plantsand toxic plants 2 1
food plantsand medicinal plants 27 12

Total 219 100

5.2 Distribution and abundance of plant speciesin the community

The distribution and the abundance of plant speaesng households
which grew those plants as illustrated in figurd Showed that 169 plant species,
were grown in 20 households and the majority okéhplants were herbaceous plants
such as garden spurgeEuphorbia hirta L.(Euphoribiaceace)), luuk tai bai
(Phyllanthus amarus Schumach. & Thonn), bamboo grasEhysanolaena mixima
Kuntze), Clausena sp). and Micromelum sp.). Some plants like the tu and to no ae
(Karang language), were planted only by the medianan.

The plant species, which were grown in more tham&seholds, largely
were herbaceous (8 species). These species asifiethais 6 species of crop plants.
Zingiber cassumunar Roxb, lemon grassCymbopogon citratus Stapf), roselle
(Hibiscus sabdariffa (L.)), turmeric Curcuma longa (L.)), banana Nlusa sp. and
Ananus bracteatus Schult.f.) and 2 species of wild plant: bambdanytsostachys
siamensis Gamble.) and zerumbet gingetirfgiber zerumber (L.) Sm.) six species of

trees that were crop plant were betel nut (Areckecta), jackfruit Artocarpus
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heterophyllus Lam),white silk Celba pentandra (L.) Gaertn.), coconut Qocos
nucifera L.), and tamarind (Mangifera indica (L.)) and mar{ylangifera indica (L.)).
Moreover, there were 5 shrub species: castor b&aings communis L.), basil
(Ocimum sanctum (L.)), guava Psidium guajava L.), papaya (Carica papaya L.) and
cockroach berry (Solanum aculeatissimum Jacq.) ek ag there was only 1 wild
climber plant species: white yam (Dioscorea alajaTherefore, most plants found in
more than 50 households were food plants (18 specigedicinal plants (7 species)
and usable plants (2 species) and some speciegudis, papaya and zerumbet ginger
were use as medicine.

From figure 5-5 to figure 5-7; it could be seenttKarang people likely
grew few food and wild plant species which have igiadl compounds due to the fact
that cultivating medicinal plants require knowledmed expertise to use each parts.
Every household, in fact, grew food plants for eaonption and getting from flat area,
buying from market or receiving from officers; iddition, Karang people needed to
go to the forest to collect medicinal plants. Regagy to the distribution of plant
species to the number of household found that Kppeaople favored planting mango
(Mangifera indica (L.)), pie apple (Ananus braabsaSchult.f), banana (Musa sp.),
tamarind (Tamarindus indica L.) and cockroach béBglanum aculeatissimum Jacg.)
which mostly were for food and some of them hadptaperty as medicin&ingiber
cassumunar Roxb., guavaRsidium guajava L.), papaya (Carica papaya L.) and betel

nut (Areca catechu).
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Figure 5.4 The distribution of plant species, classified lapits
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Figure 5.5 The distribution of plant species, classified loygehold utilization
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Figure 5.6 The distribution of crop plant species, classitigchousehold utilization
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Figure 5.7 The distribution wild plant species, classifiedinusehold utilization

The plant species that were collected to plantrima 10 households
included many wild plants for consumption suctZawgjiber cassumunar Roxb., white
yam (Dioscorea alata L.) and elephant foot yam (#hophallus paeoniifolius
(Dennst.) Nicolson); for medicine such as (Zanthowy limonella (Dennst.)), hog
plum (Spondias pinnata (L.f.)), Talinum fruticosyin) Juss., and for usage such as
bamboo (Thyrsostachys siamensis Gamble), djen&el (#®rchidendron jiringa (Jack)
I.C.Nielsen) and slender lady palm (Rhapis sianseHsidel).

The number of cultivated trees presented at figu8eshowed that Karang
people collected crop plants and alien species¢gtwhias food plants, grown around

their houses. Mango (Mangifera indica (L.)) was elydplanted up to 80 households
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but the plant species less cultivated among Kapaaple was the wild plants which
were medicinal plants in house use and useabletsplamch as garden spurge
(Euphorbia hirta L. (Euphoribiaceae)), bamboo g(asssanolaena maxima Kuntze),
luuk tai bai (Phyllanthus amarus Schumach. & Thprka bok klud Hydnocarpus
llicifolia King), (Clausena sp.), ma had (Artocarpus lacucha RBxbBuch-ham),
and sandal wood tree (Adenanthera pavonina L.)pheaged in only 1 household.

The abundant plant species distribution informatioom figure 5-9 to
5-12 showed that most of climber and tree speciese wiild plant species but the
herbaceous and shrub mainly were crop plants. fAth@se 4 characteristics were for
food more than for other aspects. Karang peoplecover, planted climber trees for
food as Cissus hastate Miq.), (Discorea esculenta (Lour.) Burkill ), the tu (Karang
language) and haw si na (Karang language) butlikely used the food plants which
can be medicine to plant around their house sucAsgic bitter yam Dioscorea
hispida Dennst. var. hispida), Ceylon spina@agella rubra), betal vine Piper bettle
L.), bitter cucumberNMlomordica charantia (L.)) and Dioscorea alata L.).

The herbaceous plant, which rarely planted, wasicimed plants as luuk
tai bai Phyllanthus amarus Schumach.& Thonn), tomatilloPhysalis angulata L.),
silver staghorn Rlatycerium holttumi de Jonch & hennipman), to no ae (Karang
language), por wee woo (Karang language); on therdtand, the herbaceous largely
cultivated for food were kra thu&ifgiber zerumber (L.) Sm.), turmaric Curcuma
longa (L.)), galangal Alpinia galangal (L.) Willd), cha plu Piper sarmentosum
Roxb.), garden parslefétroselinum crispum (Mill.) A.W. Hill).

The shrub, which less planted, wadolfalthia suberosa (Roxb.)
Thwaites), Clausena sp.), Andaman satin woodM(rraya paniculata (L.) Jack),
(Flacourtia indica (Burm.f.) Merr.),and Micromelum sp.) but they used the some
shrub plants as a food as well; for instance, b@imum sanctum (L.)), lemon
(Citrus aurantifolia (Christm.) Swingle), papayaCérica papaya L.), cassava
(Manihot esculenta Crantz) and castor beai¢inus communisL.).

Tree species that were medicinal plants and plant®usehold use were
less cultivated including ka bhok kladHydnocarpus ilicifolia King), iron wood
(Hopea odorata Roxb.), Cyathocalyx sp.), cinnamondnnamomum sp.) and sandal

wood tree Adenanthera pavonina L.) and tree species used as food were jackfruit
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(Artocarpus heterophyllus Lam), Thailand lady palnRhapis siamensis Hodel ), white
silk (Ceiba pentandra (L.) Gaertn.), mango (Mangifera indica (L.)) andtdd nut

(Areca catechu).
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Figure 5.8 The distribution and abundance of plant
species in Karang homestead agroforests
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As regards to plant species in homestead agroforétst most popularly
cultivated plant species were food crop plantsyewsely, the medicinal plant species
were rarely planted. Some species were not endathg#ants or rare but it was the
endemic plants such as haw si na (Karang languplggycerium, cardamom, bamboo
grass, garden spurge, kare karon and goldenbelichwhn be found in the forest.

The distribution of plant species categorized idtplant habits (from
figure 5-9 to figure 5-12) showed that Karang peopienerally cultivated the
economic plants more and more in homestead agsifobut they less cultivated wild
plants which have economic value. However, thoskl wlants can be used as
medicine and food such as babbler’s bill leaf (Tdengia laurifolia Lindi), (Tinospora

crispa (L.) Miers ex Hook.f. & Thomson), siam cardan (Amomum testaceum
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Ridl.), eagle wood moonseed (Aquilaria malaccensahia (Hopea odorata Roxb.),
cinnamon (Cinnamomum sp.), ma hat (Artocarpus la@uBoxb. Ex Buch.-ham),
soap erry (Sapindus trifoliatus DC.), queen flo&fzelia xylocarpa (Kurz) Craib),
teak (Tectona grandis L.f.), and lian (Melia azedar L.). If the local people
continuously grew crop plants, the biodiversityuard their paddy field and around
their garden would be replaced by these new plpeties which are from other
places. As a result, the endemic plants or wildfglaecreased or became extinct.
Therefore, if there is the promotion of plantinglazonserving wild plant
species, the number of plant species graduallyeasms in terms of both number of
tree volume and plant species which consideringease the various productivity at
their areas for food, usage, herbaceous, ornammghtcaremony. The utilization
objective led to increase biodiversity so the emagement of planting wild species
enlarges the species diversity remaining in the amd reduces the dependence on

collecting forest products.

5.3 Similarity and difference of plant types between 2 villages

The gamma diversity in these 2 villages was 21écigs. As for alpha
diversity, Baan Bang Kloi had 188 species and Baamg Leuk had 180 species. The
difference among 2 villages or beta diversity wéoend with 68 species. The
similarity analysis of plant species between 2ag#ls was found with 151 species
(69%) which had Jaccard’s similar index equal @882% that was almost 1 which
meant the plant types were high similarity (Chawaewlutacharoen et al, 2010) due
to the fact that both villages had similar cultusackground which led to the similar
growing plants. The finding corresponded with tlesearch of Kamolned Sritee
(2010) which studied the comparison of plant congm® at the home gardens of Mon
tribe, Nan province emphasized on group of peoplechv had similar cultural
background and found that the cultural backgroumag e influenced factor on the
component of home gardens. Moreover, the indivigaaht type favoring of Mon
tribe influenced on the component of home gardensell. In other words, these 151
similar species could be regarded as cultural @paties which were identity of both

villages.
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The different settlement duration of these 2 vidla@s Baan Pong Leuk
had immigrated 60 years before Baan Bang Kloi #ason that the culture of Karang
people at Baan Pong Leuk were close to Thai pewpieh could notice from their
crops such as corn, white silk, mango, maprang apple and jackfruit; at the same
time, Karang people from Baan Bang Kloi collecteddwplant species for their
homestead agroforests such as ho si na (Karangubgeyj Stephania venosa (BP.)
Spreng., Zanthoxylum rhetsa (Roxb.) DC., RUTACEAE andLivistona speciosa.
Therefore, these 2 villages were different in plgmcies diversity (beta diversity) of
68 species. Out of the different plant species aihtvillages (Beta diversity) of 68
species, 38 species was only found at Baan Bangafid 30 species at Baan Pong
Leuk. Baan Pong Leuk had the economic plants muma Baan Bang Kloi while
Baan Bang Kloi had plants for food, for medicinel dor decoration more than Baan
Pong Leuk as showed in graph 5-13.

Regarding the different cultivating plant type ofvRlages found that
Karang people at Baan Bang Kloi grew higher numloérplant species with all 4
plant habit than Baan Pong Leuk. They normally gptants for food and medicine.
The Karang people at Baan Bang Kloi normally useld wlant species for food,
household use herbal healing (Table 5-2). Theygieed that having vegetables and
medicinal plants were better because they did epetirto go to the forest and were
able to collect anytime; thus, the plant specieth lmwop and wild plants were for
utilization as food, medicines and decoration arBBang Kloi more than Baan Pong
Leuk as table 5-2.
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Figure 5.13 The beta diversity of plant
species of 2 villagegotal of 68 specigs

Table 5.2 The difference in cultivating and utilizing plaype of 2 villages

Habit plant Bang Kloi Pong Leuk
Usage Climber Herba Shrub Tree Tota Climber Herba Shrub Tree Total
ceous ceous

Food 4 5 2 3 14 2 5 3 2 12
Medicine 1 7 1 3 12 0 4 4 1 9
Usage 0 1 0 _7 8 1 2 1 4 8
Ornamental 0 2 1 0 3 0 1 0 0 1
Toxic 0 0 1 0 1 0 0 0 0 0
Total 5 15 5 13 38 3 12 8 7 30

5.4 Local knowledge of wild plant species

The plants that Karang people from these 2 villagdsvated around their
houses for utilization were found around 219 spgeax which 207 identified and 12
unidentified species. These species were grouped7ia families and 171 genuses.
The crop plants, moreover, were found 109 and piigohts were found 110 species.
Table 5-3 and table 5-4 presented the plant nanftim common name and Karang
name. Furthermore, the researcher differentiatedbimefit from plant parts into 6
types: medicinal plant, useable plant, ornamenlahtp food plant, toxic plant and
ritual plant that used plants which concerned asktiowledge base and local wisdom

of Karang people in terms of protecting biodiversithis knowledge was passed and



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Technology of Environmental Management)3 11

transferred for many generations. The researchatiomed all these knowledge based
in detail as followed: the food plant, medicinahmi, usage and decoration, ritual and
toxic plant, planting and protecting knowledge uttihg the adaptation of utilization

the plant benefit at the current state.
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5.4.1 Food plant species
The food plant species around Karang people’s eesiels overall found

138 species (there are 4 plants that cannot ireittet scientific name), 52 families.
The plants mostly were in Cucurbitaceae family ath@& species, in Zingiberaceae
family 7 species and other species as figure Sriléddition, it was classified into 4
types of plant habit such as tree (30%), herbacé28f), shrub (23%) and climber
(19%) respectively (Figure 5-15). The majority bése plants was from the flat area
or cropped plant 80 species but the endemic plantwild plants found only 58
species. The reason of Karang people planted €iffétind of plants was from their
experience of food usage as well as many orgaormmfromoted for example Kaeng
Krachan National Park or agricultural district pided the perennial sprout to Karang
people for household consumption; consequently,t pt@ts were perennial trees.
However, the plant diversity caused food secuiitypther words, the local people
were not necessary to use only one plant spedmes; flad seasonal plants for food; at
the same time, the food security did not dependrdy various types of food plants
but also plant species diversity or knowledge iatren to part of plant for medicinal
medicine as stem, root, leaf, bloom and fruit whietve different cooking ways, such
as boil, preserve, grill, and pound, and healinghoas, such as drinking, eating,
bathing and streaming that can cure many dise&ssdes, one symptom can use
many plants for treatment. Each part of food pthat Karang people likely used was
leaf, top, pod, fruit, shoot, stem, head, and cémlvhich is able to cook in various
ways such as boil, curry, grill, mingle or eatinghachili. Some plants can eat fresh or
make desert, be a fruit or eat instead of rice siati& bitter yam, sweet potato, white

yam and spiny yam.
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Figure5.14 Food plant species, classified by family

Climber (crop plant species)

Climber (wild plant species)

Herbaceous (crop plant species)

Herbaceous (wild plant species)

Shrub (crop plant species)

Shrub (wild plant species)

Tree (crop plant species)

B Tree (wild plant species)

Figure5.15 Food plant species, classified by plant habits
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5.4.2 Medicinal plant species

The medicinal plant around Karang people’s housesd 79 species
(there were 6 species unidentified scientific nam8) families that mostly are
Zingiberaceace family up to 5 species and Rutacéz@mae, Leguminosae-
Caesalpinioideae families and Euphorbiaceae abospeties (picture 5-16). To
classify plant nature found that Karang people l@ty planted the medical plants
which almost were tree (30%); next, it was herbase(29%); then, it was shrub
(25%); finally, it was climber (16%) respectivelpi¢ture 5-17). More than a half of
theses plants were from forest around 54 specigégram flat area or cropped plants
around 25 species despite the fact that the sondécmal plant was essential to get
from the forest in order to cultivate and cure esgdly bamboo grassThysanolaena
maxima Kuntze), (Clausena sp.), kamaka, sikapotasumae, tonoae, bowkowsi,
porweewoo; therefore, the wild medicinal plant spegreatly found 79 species: their
property was medicine around 38 species, the fdadtp have the property as
medicine around 27 species, the medicinal plargsfar food and usage around 5
species and the medicinal plants have more thandepy as table 5-1.

The local treatment knowledge or medicine man,hat present time,
continuously adapted because of time changed leudlitrersity, utilization and local
pharmacy still remained. The treatment, at the nmmis gradually changed by
external factors, particularly current medical tneent for instance Pong Leuk — Bang
Kloi Malaria Clinic Center, Medical Unit of SpeafiUnit of Phraya Suan Army,
Border Patrol Police Unit 1444, Princess Mother'sdi¢al Volunteer (PMMV) and
Kaeng Kracha Public Health come in the villagesciating and providing knowledge,
basic hygiene training so the current medical tneat wildly used together with the
medicinal medicine cannot cure some disease. Bveould treat in the past, it was
not effective at the moment; thus, Karang peogeatéd the current medical treatment
more and more. It can be seen from the local hgalactor information, using luuk tai
bai (Phyllanthus amarus Schumach. & Thonn), before, was used for curing Malaria
disease but this herbaceous is not effective atibiment because the virus develops
to insist this medicinal medicine. However, thereat medical treatment cannot cure
some disease like the medicinal treatment such hicken pox. Karang people

believed that if boil ka kaiGhloranthus erectus (Buch-Ham.) Verdc.) for bathing
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every morning and evening can treat the chickendieease better than go to hospital.
Karang people, nowadays, integrate their local timeat and current medical
treatment. If the symptom cannot be cured by médreatment, they will treat by
using herbaceous or ritual because the healing letilge does not know only the
medicine man but also everybody in the communikg laspirin, analeptic or the
medicine for woman who just delivered baby. Henoelant the herbaceouss around
residences is like the household remedy whichkis the indicator of transferring
knowledge based and maintaining local wisdom.

The transferring knowledge of medicine man maimnsferred to the
communities especially the household member butHermedicine required many
herbaceouss or the herbaceouss having special riyrapretoxic herbaceouss, this
knowledge transferred to their children or the camioator chose the closest, trusted,
and moral person. It takes time to find the penstw has all these qualification and
the doctor sometimes already passes away befarsférang this knowledge to their
children. In some case, the doctors do not dareattsfer their knowledge because
they are afraid that they will give the wrong prdees or use inappropriate way
together with their children have an education,ehatientific knowledge and are
cured by the current medical treatment as a résejt less pay attention to conserved
local wisdom in terms of medicinal healing causkd humber of medicine man

reducing.
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Figure5.16 Medicinal plant species, classified by family

Climber (crop plant species)

Climber (wild plant species)

Herbaceous (crop plant species)
Herbaceous (wild plant species)

Shrub (crop plant species)

Shrub (wild plant species)

Tree (crop plant species)

mm Tree (wild plant species)

Figure5.17 Medicinal plant species, classified by plant habit
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5.4.3 Plant speciesfor household use and decoration

Cultivating useable plants for household consunmptiotally found 40

species, 27 species which was in Gramineae faméyrtost around 6 species; next, it

was in Palmae and Meliaceae family about 3 spexsesble 5-18. To categorize the

plant nature found that more than a half was a {63%0); secondly, it was an
herbaceous (20%); then, it was a shrub (10%); astly| it was a climber (7%)

(Picture 5-19). The majority was wild plant up t® 2pecies and only 11 species was

cropped plants and within this number, Karang peaplly used for household usage

20 species. The usable plants were able to usesdime around 7 species and had

other benefits as table 5-1.

Number of species
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Figure5.18 Plant species for house use, classified by family

Figure5.19 Plant species for household use,
classified by plant habits

Climber (wild plant species)

Herbaceous (crop plant species)

Herbaceous (wild plant species)
Shrub (crop plant species)
Shrub (wild plant species)

Tree (crop plant species)

Tree (wild plant species)
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Besides, Karang people planted the plant from uBaerg Kloi or from
forest nearby for building and renovation their e especially bamboo considering
is important for them due to the fact that the bamtvas used for building house by
employing phai phakHasskarliana (Kurz) Backer ex K. Heyne) as a main component
of building house because the characteristic &f ttge has high stem, has no throne
and generally grows sparse forest and near riheis, tit is convenient and easy for
transportation. This bamboo vastly grows at PetehaRiver and upper Bang Kloi.
Bai ko and lalang normally are used for making af rout some household use

galvanized iron for making roof.

W Hilane Il

Figure 5.20 Bamboo used for Figure 5.21 Lalang normally used for
building house makina a roo

Figure5.22 Karang’s house Figure5.23 “Round raft used to
travel toBang Kloi village
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Figure 5.24 “Tae N& musical Figure 5.25 “Noraé’ used for
instrument of Karang honey collection

T - ﬁ'&:i‘ - g N il 3
Figure5.26 “Pa LU’ used for rice Figure5.27 “Bued’ used to catch fish
storage after harvesting

Ornamental plant

Sixteen species were found in 14 families. A lamgenber of shrubs were
found following by herbaceous and climber respetyivas well as these plants mostly
were from flat area 11 species and 5 species df pldnt. They planted these plants as
a fence and some species can be medicine suchraieslady palmRhapis siamensis
Hodel). Moreover, these ornament plants were ndég @r decoration but also for
healing like their root can reduce flatulence plugh there were many advantages
from these ornament plants as table 5-1.
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Figure5.28 Ornamental plant
species used as fences to demarcate de Jonch. & Hennipman fern for
household boundary decoration

5.4.4 Plant speciesfor ritualsand toxics

Yos Santasombat (1999) mentioned in the book “Epo#éd Ethnicity,
Bioresourses and Community Rights in terms of |daadwledge towards natural
resource management of ethic groups who used Hedief and their tradition to
manage resources”. The belief about holy powerasibein the forest created forest
and natural resources usage tradition includinggert¢he forest value awareness as this
research found that Karang people put the umbikkcatl of new born baby in the
bamboo tube called “bu de bo” and graved it atltigetree having vertical stem and
without climber. They believed that “Kwan” of thew born baby is at the tree if the
tree is very strong and vertical and its stem ¢ the baby will have a good health;
therefore, no one can log this tree. This beliefnsther measurement for maintain the
forest and cultivates the awareness of conserves$ti@s well as it is the connection
between human and forest for many generations.

The main plant for ceremony of Karang people watelbeut Areca
catechu) and betel Riper bettle L.) and Karang people likely used marigolkhgetes
erecta L.) and cockscombQnestis palala (Lour.) Merr.) as a flower for offering.
Moreover, they have the ritual which uses rice el sticky rice as a main
component of ceremony. The prosperity plant orplaats for preventing evil mostly
are inlridaceae family such as wan hon dakhe(therine Americana (Aubi.) Merr.)
and turmeric Curcuma aeruginosa Roxb.). They plant these plants same direction
with head of bed or bring it during going to forestorder to protect them from

danger.
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Furthermore, there are 3 species of toxic plantepbngpa Datura metel
L.var.metel), maduea plong-icus hispida L.f.), haw si na (Karang language). If
people eat these plants too much, it can harm ttiejrfor example if people eat
lumpongpa too much, it can cause insane, if peeatea lot of maduea plong, it can
cause deaf and in case of haw si na, people rirfgiit they eat haw si na, their
symptom will be more severe.

From the context of Karang communities, both comitiresnhave culture,
tradition base on thinking and belief supernatwraich is mechanical to control
behavior and way of living of people in the comntigs and to maintain natural
resource which is the basic needs for their dutafudl respectful living through their
ritual. Karang people used the plants which thely aad use be the symbol or
representative for offering the spirit particularbetel nut, betel, and rice that
concerned as the main plants of every ritualshdse rituals still carry on, the plants,
which use for these ceremonies, will be with Kargegple. It can be said that the
belief and rituals are not always ridiculous ifsita part of local wisdom to use natural

resource in a sustainable way.

5.4.5 Knowledge regarding planting and maintaining techniques

In terms of knowledge base development related ttbzation and
conserved plant species of Karang people presé¢héedhe reaction between human
and nature, not only the consumption but also dhgoglants which have both
advantage and disadvantage (toxic) including brepdechnique development and
household consumption by base on experience, addganvand trial; for instance, to
plant climber, Karang people believed that if thigyectly put the plant into soil, the
water inside stem will come out all and it will dien the other hand, if they plant by
rise up both side of climber in bend shape as epdmvn bell which the water is
around the curve so the root can grow very easitg plants cultivated like this was
castor-oil plant Byttneria andamanensis Kurz), bamboo grassTiliacora triandra
(Colebr.) Diels), betelRiper Bettle L.),som kawCissus hastate Mig.), and Malabar
spinach Basdlla rubra L.. Another knowledge base development of Karaaegpte
was plant propagation Karang people believed thatttee has soft bark which is

easier to do plant propagation than hard bard ginrdhe tree which is easy for do
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plant propagation was such as rambutdeplielium lappaceum L.) and lemon Citrus
aurantifolia (Christm.) Swingle). It is noticeable that Karangople received the
experience from plant characteristic; for exampbeseparate taro from elephant ear
by leaf and stick is that the taro has a dark spdhe middle of leaf and leaf stalk is
white color but the elephant ear has no spot aedmgieaf stalk.

The agricultural system, such as paddy rice syspdanis various types of
plants in paddy field; for instance coteé mays L.), chili (Capsicum annuum L. var.
acuminatum Fingerh.), cockroach beii§olanum aculeatisssmum Jacq.),yard long
bean (Vigna unguiculata (L.) Walp.), pumpki@uturbita pepo L.) and bottle gourd
(Lagenaria siceraria (Molina) Standl.), which can cause high risk ofedise spread
and pest because each species have different tgptbiresist disease, and insect.
However, this technique is the most useful bec#lusgrowing period and harvesting
time of each plant are different. Thus, during wagitfor harvest one species can
harvest another plant products, this method redusksn terms of food security and
gathers the genetic resource. Ratchaburi Rice Ré#sézenter and Ratchaburi Rice
Seed Center, Rice Department cooperating withdifality development committee
centre in order to promoted rice cultivation depahent at Baan Bang Kloi-Baan

Pong Leuk on 11 June 2008 for enhancing the rieditgu

5.4.6 The adaptation of Karang peopleto the current situation

From the survey of the 210 plant species in Katamgestead agroforests,
the number of economic plant species was foundBdpcies, accounting for 40% of
the total plants around the houses. Those weredegas the important economic
plant species related to horticulture, crops, \edgles and flowering plants (Surachai
Matchacheep, 1992) of 67 species and the forestoeaic species (Crops Operation
Center, Department of National Plants, Wildlife &ldnt Conservation) of 21 species.
The reason of planting economic plants was the@oanpressure from outside. This
research also found that Karang people plantedevilit, corn, chili and banana more
than the plants provided by the national park sthcause these plants have a good
price and cultivated rice is not effective becatisey have to wait for rainfall.
Therefore, Karang people mainly planted the econgataints for their income.
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The adaptation and protection biodiversity of Kargeople have various
characteristics due to the land and resource dobyrgovernment; for example the
medicine man planted some herbaceouss which offteratound their house due to
save time and the local people planted the foodtplaround their houses unlike the
previous time that they had to go to the foreseyThighly keep the plant species and
species conservation for seasonal crops; for instarollecting rice species, chili
species, corn species or vegetable species toglamhd their house such as turmeric,
galangal, krachai, lemon grass and shrubs at tke space as well as the climbers
like red fruit passionflower, Malabar spinach amtebwhich generally planted around
fences. Some plant species put in pot or some bleusantainers then place it at

terrace to prevent duck and chicken and to be feasypllecting onion.

Figure 5.30 Growing plants in unusable containers

The wisdom passed for many generations until ibez tradition which
presented the dynamic knowledge system developraedtthe adaptation to the
circumstance in order to have food security ansutwive by base on their indigenous
knowledge and modern technique to create the diyersd retain the plant species.
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5.5 The sustainable conservation approach and plant species

utilization from homestead agr ofor est

The study of plant species diversity of Karang peophich grew at
homestead agroforest found that the diversity wasw/no impact but the cultivated
plant species diversity was gradually changed bscadl many organizations namely
Kaeng Krachan National Park promoted Karang petiplgrow perennial trees after
set up the village in 1997 or Kaeng Krachan distagricultural organization also
supported the perennial trees along with the maskstem that greatly demanded
agricultural product. This was another factor thetde Karang people increasingly
grew the industrial crops and the different setdatnduration. Baan Pong Leung
reserved the land for agriculture before it waslated as national park in 1996.
Furthermore, the scattered Karang people at Paichiadsad water were immigrated to
the left side of Petchaburi River (opposite of B&amg Leung) and the national park
allocated the permanent land for the Karang pewle immigrated to this area in
order to prevent migration. Karang people greatlpught some wild plants
particularly medicinal plant from their previousidence to new place. Besides, they
still believed supernatural that protected thenmfrdanger so they had the ritual for
expressing their respect and gratitude with thegiaround their houses especially
betel and betel nut or popped rice and flower whvels the symbol afespectiveness
When there was the permanent relocation, the wawioly of Karang people still
depended on ritual plant for their rituals. Thenfoof ritual was a part of forest

management and the sustainable way of Karang people

5.5.1 Thetraditional management of plant species

1) The utilization of plant species for ritual cenmged as conserving these plant
species at their homestead agroforest in ordee toobvenient for usage such as betel,
betel nut, cockscomb flowers or marigold which wased in Kalong Kaow or weaving
thin wood bird for sending spirit that consideresl iacreasing the plant species
diversity.

2) The utilization of plant species for cast lot€ls as using rice for selecting paddy
field or for building house. After declared natibmeark, Karang people had to do

farming at the allocated land so the land castitg fitual was adapted by casting lots
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at their area. Karang people separated their latal plot, each plot was rotated in
every 2-3 years in order to naturally restore.

3) The utilization of auspicious trees for protegtisuch as planting turmeric at the
same direction with head because this plant wastalgprotect their descendents from
danger through bringing it with them when they wentthe forest. This belief
conserved plant species in another way.

4) The selecting plant species strategy for foresservation such as keeping the new
born’s navel in bamboo tube and placing it at tigetkee which was the trunk straight
and strength. They believed that child spirit waghe tree if there was anybody cut
down this tree, the child’s spirit would castawanythee kid would get sick. Therefore,
they had the strategy for logging down the treegclwinegarded as conserving trees
together with increasing the chance of ramifyind halancing forest ecosystem.

5.5.2 Local wisdom for sustainable utilization of plant species
There was the knowledge of plant species utilimatvithout the rituals for example
1) The knowledge of sustainable collecting fooahnplby harvesting only the roots or
the stem in the ground such as potatoes, wild yaren sago, and ginger or galangal
oil through digging in round shape and far from #em around 5-10cm. because if
they dug near the plant, it would make the plasatatitorn it. They dug down around
30-50 cm. and found the roots; then, they slowlg dubroke up which may come up
around 3-5 heads. They selected only the big oceratuned the small one in the
hole.
2) The knowledge of sustainable utilization esgiciaamboo which considered as
the important wood for building house. The bambdastkarliana (Kurz) Backer ex
K. Heyne) was vastly used that was collected frgapen Baan Kloi and the upstream
of Petchaburi River. They used the imperfect stdniciwvwas in line with the Office of
Economic Research and Forest Products, Royal Foegsirtment in 2004 mentioned
that cutting the small stem increased the numbebaohboo shoot rather than un-
cutting and even the Karang people did not replheir method was the appropriated
sustainable bamboo utilization.

The transferring knowledge based and thinking afadg people in terms

of biodiversity management did not record or nadevia but it was transferred by their
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think process and the cultural performance of comityuhrough their belief and local
wisdom; moreover, the most important was the stadyugh their agriculture system
as seen from every agricultural producing procdssamang people had delicacy in
their culture and belief that linked between huraad natural resources, human and
animal or the holy spirit that was the owner ofunat Even anybody could not find the
reason of their ancestor ritual, they still abidestause these rituals and knowledge

based became their culture to maintain and trulgrz® the forest.
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CHAPTER VI
RESULT:
WILD PLANT SPECIES CONSERVATION OF KARANG PEOPLE

The wild plant species conservation role of Kargegple in this case
means cultivating wild plants around their houses Utilization in various aspects
such as consumption, herbal, utilization, decoratiad ritual. If there is no planting
or breeding, these plant species will die or becaxinct. Therefore, to maintain
plant diversity in households is related to the dgraphic characteristic, economic

and social condition as follows.

6.1 Maintaining plant diversity in homestead grofor ests

The study of wild plant species diversity in Karapgople’ homestead
agroforests is useful in various aspects. The eémibed factors on increasing
biodiversity were economic and social charactessat household and community
level. Therefore, the study found out factors iaflaing households and communities’
decision to collect wild plant species for plantingtheir homestead agroforests. The
household demographic, economic and social chaistote were tested in relation to
conserving plant species diversity in householdse household and community
decision on planting wild species was set as deg@ndariables, including 3
variables:

1. The number of wild plant species (species richness) indicated the
number of each wild plant species collected by Kgrpeople to plant in their areas.
But the number of species grown did not mean thedsawere planted with species
diversity because growing one plant species justeased the number of that plant
species rather than increased the number of plametrsity. The significance of

increasing was number of plant species.
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2. Theproportion of number of wild plant speciesto crop plant species
implied the comparative amount of wild plant speciersus crop plant species
because some households collected more wild plantgrow in their homestead
agroforests than crop plants but some househole& gvild plant less than crop
plants; therefore, it indicated the diversity betwewild plants and cropped plants
which was explained as followed
(1) The number value of less than 1 means thatuh&ber of wild plant species is less
than the number of crop plant species.

(2) The number value of equal 1 means that the eurmbwild plant species is equal
the number of crop plant species.

(3) The number value of more than 1 means thantimeber of wild plant species is
more than the number of crop plant species.

3. The plant diversity index examined the plant species diversity between
the number of individuals of each plant speciesthedhumber of total individuals of
all plant species, which were grown. The total pkpecies diversity of Karang people
planted around their house was calculated by SherWiener Index (H)

H =-> (Pi) (InPi)

When H = the plant diversity index

Pi = the fraction of individuals belonging to ti#h species
ni = the numbers of individuals in the i-th speci
N = the total of overall individuals of all plagpecies

The plant community in tropical zone, in generadsvibetween 1.5 and 3.5
Dachanee Emphandhu (2005). If the plant spetiessity index is lowers than 1.5,
it is considered that the plant community is impdcand it is necessary to conserve
and rehabilitate.

Table 6.1 Shannon — Wiener Index (H) of plant species diters

Leve of Impact Standard value
No/ low impact >3.5
Medium impact 1.51-3.50

High impact <1.51
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The plant diversity index result was compared witle impact level
criteria of plant diversity by Shannon — WienerdrdH) as illustrated in table 6-1.
The result can indicate how much the plant cultoratof Karang people at their
homestead agroforests increased plant speciesiiywver

Table 6.2 The total plant species diversity in Karang homadtagroforest

Mean Stapdgrd Minimum Maximum
deviation

The number of total plant spet.:les of 30.7 138 6.0 69.0
Karang people from these 2 villages

Bang Kloi 33.8 15.0 8.0 _69.0

Pong Leuk 27.7 12.0 _6 66
The number of wild plant spec.|es of 10.0 56 0 26.0
Karang people from these 2 villages

Bang Kloi 11.5 5.8 1.0 _26.0

Pong Leuk 8.4 5.0 _0 24.0
The number of crop plant speqes of 20.8 9.0 3.0 45.0
Karang people from these 2 villages

Bang Kloi 22.3 9.8 5.0 45.0

Pong Leuk 194 8.0 _3.0 42.0
Diversity of total plant speC|e§ of 0.02 0.03 0 0.22
Karang people from these 2 villages

Bang Kloi 0.03 0.05 0 0.22

Pong Leuk 0.01 0.03 0 0.14
Diversity of wild plant speC|e§ of 0.04 0.04 0 021
Karang people from these 2 villages

Bang Kloi 0.05 0.04 0 _0.21

Pong Leuk _0.03 0.03 0 0.15
Diversity of crop plant speme; of 0.04 0.04 0 0.24
Karang people from these 2 villages

Bang Kloi 0.04 0.04 0 0.22

Pong Leuk 0.04 0.04 0 _0.24
The proportion of number wild plant
species to number of crop speciesin2 05 0.2 0 16
villages

Bang Kloi 0.5 0.2 0.1 _16

Pong Leuk 0.5 0.2 0 1.3
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6.1.1 The number of wild plant species (species richness)

From surveying the cultivated plant species of Kgraeople from Baan
Bang Kloi and Baan Pong Leuk around their housesufitization, 109 crop plant
species and 110 wild plant species were found. Higkest number of total plant
species (both wild and crop plant species) growhdansehold homestead agroforest
was 69 species. It was found in Baan Bang Kloi. [Bweest number of plant species
grown in household homestead agroforest was 6 epdaund in Baan Pong Leuk.
Moreover, the average cultivated wild plant spearas 10 species. One household in
Baan Bang Kloi was found growing26 species and &sabolds in Baan Pong Leuk
do not grow any wild plant species. Furthermorengaring 2 villages, 88 wild plant
species were found at Baan Bang Kloi and 82 speates found at Baan Pong Leuk.
Baan Bang Kloi in average cultivated 12 speciesvitdd plants more than the other
village. On the other hand, the average cultivatéld plant species at Baan Pong
Leuk was 8 species.

Both villages grew crop plants for household consuom only. The
average of crop plant species found in both vikagas 21 species and the maximum
of around 45 species was found in one househdddamn Bang Kloi and the minimum
of 3 species was found in one household at Baag Beuk. The study found overall
100 species of crop plants at Baan Bang Kloi amdirad 98 species at Baan Pong
Leuk. The average value of cultivated crop plaeicgs found at Baan Bang Kloi was
22 species which was higher than the average oh Bamg Leuk as can be seen in
table 6-2.

6.1.2 The plant speciesdiversity

The plant species diversity index was analyzed gudshre fraction of
individuals belonging to each species and the tptaht species which could be
calculated by Shannon-Wiener Index (H) equatiore Tdex of total plant species
diversity of both villages was 3.94, whereas thdemof wild plant species diversity
and the crop plant species diversity is 3.03 al@ Bespectively. The index is high
meaning that the areas were not disturbed (No/Lowact) because the plant
community in tropical zone generally has the intetween 1.5 and 3.5 Dachanee
Emphandhu (2005).
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Total plant species diversity index at Baan Bangi Milas 3.77. The index
of wild plant species diversity equals 2.82 whertfas index of crop plant species
diversity equals 3.32. In addition, total plant gpe diversity index at Baan Pong
Leuk was 3.79 while the wild plant species divegrsitdex was 2.97 and crop plant
species diversity index was 3.37.

Table 6-2 presented that the overall plant speaies wild plant species
mostly were found in Baan Bang Kloi but the cropmlspecies were found most at
Baan Pong Leuk (the value was underlined at tal#le &he result corresponded with
the value of beta diversity. The crop plant spetiad economic value which were
found at Baan Pong Leuk more than Baan Bang Klog different duration of village

settlement and other factors would be mentionext.lat

6.1.3 The proportion of number of wild plant speciesto the number of
crop plant species

The study of the proportion of number of wild plapiecies to the number
of crop plant species found that only one househokhch village has higher number
of wild plant species than crop plant species. Gmgsehold at Baan Pong Leuk was
found growing wild plant species in an equal amotmtcrop plant species. The
proportion at village level showed the value of fabBaan Bang Kloi and of 0.4 for
Baan Pong Leuk, which cultivated wild plant spe@esund their residences less than
crop plant species. The highest ratio of 1.6 wamdoin Baan Bang Kloi whereas the
lowest ratio of O was found in 2 households of BRamg Leuk, which do not grow

wild plant species, as shown in table 6-2.

6.2 The relationship of household demographic, economic and social
characteristics to plant species diversity conservation in Karang

homestead agr ofor ests

This part of research studied at household leveltduts decision effected
on cultivated plant around houses for utilizatibhe heads of household mainly made

a decision about growing plants around their hgudass, household demographic,
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economic, and social factors together with comnyuleitel factor (village) influenced
on areca palming decision in terms of collectingnpd for cultivation in homestead
agroforest. This research found that most headwo$ehold were men whose age
were around 19-79 years old and they mostly wéterdte and their main occupation
was a farmer and some households had minor ocoonp worker. Besides, number
of household members was between 4-7 people anauthéer of household workers
was generally 2 persons. The minimum number of eiowkas 1 person per household
but the maximum number of workers was 12 people lmersehold. The highest
household income was over 35,000 Baht per yeartl@dexpense was more than
15,000 Baht per year. The overview of income angeaze of Baan Bang Kloi was
higher than Baan Pong Leuk. Both villages mostlg ha dept. The Karang people
mostly collected wild plant species from upper B&dgi to grow in their homestead
agroforests. They had to spend 1-2 days with tdistance around 25 Km., for
travelling to the source, as shown in table 6-3.

Table 6.3 The household demographic, social and economicacteistics of Baan
Bang Kloi and Baan Pong Leuk

Variable Per cent Mean S.D. Minimum Maximum Expected_
relationship
Head of household factors
Gender
-Male 73.6 +
-Female 26.4
Age (Yean 43 13.2 19 79 +
Level of educatiorgYean 2 4 0 12 -
Household level socio-
economic factors 3 2 1 12 +
Household member
Main occupation 62.3
-Agriculture 4.7
-Handicraft 18.9
-Work as employee 7.5
-Staff in national park 6.6
-Other
Minor occupation 64.2
-none 104
-Agriculture 21.7

-Work as employee 3.8
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Table 6.3 The household demographic, social and economicacteistics of Baan

Bang Kloi and Baan Pong Leuk (Cont.)

Expected
Variable Per cent Mean SD. Minimum Maximum relationship
Household incom@aht) 64,274 56,910 3,600 275,520
Household expeng@ahi 25,325 17,709 2,308 90,600
Debt(Bah) _ 8,440 8,564 200 20,000
Source of plants species 50.0
-collected by themselves 18.9
-bought 8.5
-relatives/neighbor 22.6
-not cultivated
Distance from dwelling to
forest areas 19 10 0 25 -
Community level factor
Village
-Bang Kloi mul 49.1
-Pong Leuk m 50.9 +

The relationship between household level togeth#r sommunity level
factors and wild plant species diversity in Kardomggnestead agroforest was analyzed
by employing Multiple Regression to test the relaship between 1 dependent
variable and multiple independent variables (overaBlables) with the significance
level at 0.05. The independent variables were stediof the head of household
factor, such as gender, age, level of educationioseconomic factor, such as the
number of household worker, main occupation andomioccupation, household
income, household expense, household dept, sotiptard species, the distance from
residence to forest area; and community factoh sscthe different village settlement
duration and settlement characteristic. The depgngeiables included the number of
plant species (species richness), plant speciesgilly index, and the ratio of number
of wild plant species to the number of crop plapeaes in their homestead
agroforests. The expected result of the analysied®n independent variables and

dependent variable was as followed



Fac. of Grad. Studies, Mahidol Univ. M.Sc. (Technology of Environmental hdgement) 163

Household level factor
1. The different factor of head of household isextpd to affect the cultivated plant
species diversity by Karang people

1.1Male household heads would grow wild plant spegiese than female

1.2 Age of household heads would have the posdtifext on plant species
diversity. The older the heads of household, theenspecies are grown in their
homestead agroforests.

1.3 The level of education of household heads wddde a negative
impact on cultivated plant diversity. The lower edtion the heads of household had,
the more species are grown in their homestead agsit.

2. The different socio-economic factor is expected influence the
cultivated plant species diversity of Karang people

2.1 If the households had plenty of household wrkbigh number of
plant species would be grown in their homesteadfaggsts.

2.2 The households whose main occupation was fanoald grow more
plant species in their homestead agroforests.

2.3The households whose minor -occupation was farnoesfdvgrow more
plant species in their homestead agroforests.

2.4 The households which had low income would gnoeve plant species
in their homestead agroforests.

2.5 The households which had low expense would gmave plant
species in their homestead agroforests.

2.6 The households which had low dept would grow npba@t species in

their homestead agroforests.

2.7 The households collected wild plant speciethbynselves would grow
more plant species in their homestead agroforest.

2.8 The households which was near the forest aceddvgrow more plant
species in their homestead agroforests.

Community level factor

Baan Pong Luek, settled for a long time with sgatsettlement

characteristic, would conserve more plant specie®rsity in their homestead

agroforests.
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6.2.1 The relationship of household and community level factors and the number
of plant speciesin homestead agr ofor ests
Table 6.4 Multiple regression coefficients of independentiafales for the number of

plant species (species richness)

Number of plant species
Total plant species Wild plant species  Crop plant species

b (SE.) B b (SE) B b (SE) B
Independent variables
Village -7.48 -3.33 -3.87 -0.21
(2.55)* 027 oy 030 (g gay
Gender(Male)
Age (Yean x 0.21 0.30
0.27 (0.10) 0.25 (0.06)**
Level of educatiortYear)
Household member
Main occupation - 2.79 6.11 0.32
(Agriculture) 9.74(3.1) 033 (1.13)* 024 (2.00)**
Minor occupation . 7.86 0.27
(Agriculture) 11.49 (4.59)* 0.26 (2.96)**

Household incoméBaht)
Household expengBahi)

Debt(Baht 001 (0.01) 0.8 0.01 0.20

(0.01)*
Source of plant species
Distance from dwelling to
forest areagkm.)
(Constant) 14.37 (4.74) 9.89 (0.99) 8.31 (3.06)
Number of observations 106 106
(N) 106
R® 0.25 0.12 0.26

Note. *p <0.05, **p <0.01, ***p <0.001

The number of plant species

The number of total plant speciesn be significantly explained by village,

age of household heads, agriculture occupationt @elmdition. These factors
significantly influenced household heads to colleitl and crop plant species to grow
in their homestead agroforests with the signifieafevel of 0.05. Ris 0.25 meaning
that 25% of the variation in the number of totamnilspecies can be explained by the
model.

The number of wild plant speciesn homestead agroforests can be

significantly explained by village and the main opation as farmer at the
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significance level of 0.05. Rs 0.12 meaning that 12% of the variation in thenber
of wild plant species can be explained by the model

The number of crop plant specieasn be significantly explained by village,

age of household heads, agriculture as main andrrogtupation, and dept condition.
These factors significantly influenced householddseto collect crop plant species to
grow in their homestead agroforests with the sigaifce level of 0.05. Ris 0.26
meaning that 26% of the variation in the numbercadp plant species can be
explained by the model. It should be noted thatféloéors that significantly influence
households to grow both wild and crop plant speicidomestead agroforests include
the difference of village which differs in terms othe duration and settlement
characteristics, age of heads of household, thecumral occupation, and the
household dept condition (p<0.05). However, comsideonly crop plant species
found that the significant factor influencing thanmber of crop plant species to be
grown in homestead agroforests was the dept condifihe finding was in line with
the trend of plant species expansion and commeralaé of plants around residences.
The Karang people from both villages grow more gutgmts around their houses and
farms because of the external economic pressurehwiiade Karang people need
more commercial crops. The national park usedltrate area for Karang people to
do paddy fields but they chose to cultivate commaérrops such as white silk, corn,
chili, banana and mango due to the fact that tleeeps could get higher price.
Moreover, planting rice could not get a good prefiid farmers needed to wait for
rainfall only; thus, they cultivated commercial psoin order to earn higher income
and need money to buy food.

It can be said that the heads of household witferdiit age, main
occupation as agriculture, dept condition and géldactor which differs in terms of
settlement duration including the different seti#rin characteristic significantly
influenced Karang people to collect plant spectegrow around their houses. Table
6-5 to 6-8 presented the hypothesized independectors in full model and
statistically significant factors in reduced modslfollowed:
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Table 6.5 The multiple regression coefficients for the numdietotal plant species

Number of total plant species

Reduced mode Full mode
b (SE) B b (SE) B

Independent variables
Village -7.48 0.27 -8.67 -0.31

(2.55)** ' (2.85)**
Gender (Male) -1.27 (3.02) -0.04
Age (Year) 0.27 .

(0.10)** 0.25 0.26 (0.11) 0.24
Level of education (Year) 0.23 (0.43) 0.07
Household member -0.09 (0.96) -0.01
Main occupation (Agriculture) 9.74 10.90

(3.1)* 0.33 (3.57)* 0.37
Minor occupation (Agriculture) 11.49 12.07

(4.59)* 0.26 (5.07)* 0.27
Household income (Baht) 2.05X10° 0.00

(0.00) '
Household expense (Baht) -8.19x10°
(0.00) -0.10

Debt (Baht) 0.01(0.01)* o0.18 0.01 (0.01) 0.18
Source of plant species -1.39 (2.93) -0.05
(D|<|?rt183nce from dwelling to forest areas 0.07 (0.14) 0.05
(Constant) 14.37 (4.74)
Number of observations (N) 106
R® 0.25

Note. *p <0.05, **p <0.01, ***p <0.001

The number of total plant species = 14.37-7.48a@d) + 0.27 (age) + 9.74 (farmer
occupation) + 0.01 (dept condition)

As equation above, the influenced factors on theber of total plant
species, both wild and crop plant species incluflgasitive factors: age, agriculture
as main and minor occupation -occupation, and lgpdept. The finding corresponded
with the research hypothesis:

1. The age of household head had positive influemcéne number of total
plant species. The older the household heads,ghetnumber of plants are grown in
homestead agroforests. The increase of 1 yearebafpeads of household brought
about 0.3 species increase around their houses.

2. The households whose main occupation was atirreulvould cultivate

10 plant species more than the household whose ocaupation was not agriculture.
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3. The households whose minor occupation was dgreu would
cultivate 12 plant species more than household hogor occupation was not
agriculture.

4. The households having low debt would cultival@np species more.
The reduction of 1 baht of debt brought about G@dcies increase in their homestead
agroforests.

The village factor which had different durationsgttlement together with
the settlement characteristic of both villages wkmend statistically significant in
explaining the variation of number of total plapesies in homestead agroforests,
which corresponded with the research hypothesis.cimmunity that had settled for
long time (Pong Leuk) maintained 8 plant specietheir homestead agroforest less
than the community just settled (Bang Kloi).

The comparison of the independent and dependerdbles in terms of
standardized beta found that the main occupatidiaraser had higher magnitude of
influence on the number of total plant species thdlage variable, the minor
occupation as farmer, age of household head and dcwidition. The value of
standardized beta were 0.33, 0.27, 0.26, 0.25 d@&Ir6spectively.
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Table 6.6 The multiple regression coefficients for the numdiewild plant species

Number of wild plant species

Reduced model Full modd

b (SE.) B b (SE) B
Independent variables
Village -3.33 -

(1.08)** -0.29  -3.61(1.14) -0.32
Gender (Male) 0.29 (1.25) 0.02
Age (Year) 0.06 (0.04) 0.14
Level of education (Year) 0.08 (0.18) 0.06
Household member 0.25 (0.40) 0.08
Main occupation (Agriculture) 2.79 (1.13)* 0.24 33.(1.49)* 0.28
Minor occupation (Agriculture) 3.63 (2.06) 0.20
Household income (Baht) -8.92x4(0.00)  -0.09
Household expense (Baht) -1.38%X10.00) -0.03
Debt (Baht) 1.37x16(0.00)  0.15
Source of plan species -0.65 (1.22) -0.06
Distance from dwelling to forest 0.03 (0.056) 0.06
areas (Km.)
(Constant) 9.89 (0.99) 5.8 (2.67)
Number of observations (N) 106 106
R® 0.12 0.20

Note. *p <0.05, **p <0.01, ***p <0.001

The number of wild plant species = 9.89 — 3.334g#) + 2.79 (farmer)

This research found that there were 2 factors tffgehe number of wild
plant species grown around the residences, naniége factor which was different
in terms of the settlement duration of communitysplthe different settlement
characteristic of these 2 villages, and the faotanain occupation of household head
as farmer. Therefore, this analysis demonstratatttie community, which settled for
a long time, grew 3 species less than the othemuamty with new settlement and
the household whose main occupation was agricuttallected wild plant species 3
species more than the household whose occupatismetdarmer.

The comparison of the independent and dependergbles in terms of
standardized beta found that the village varialalé lhigher magnitude of influence on
the number of wild plant species than the variablenain occupation as farmer. The

value of standardized beta were 0.29 and 0.24 cagply as shown in table 6-6.
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Table 6.7 The multiple regression coefficients for the numddiecrop plant species

Number of crop plant species

Reduced model Full modd
b (SE) B b (SE) B

Independent variables
Village -3.87 (1.64)* -0.21 -4.92 (1.82)** -0.27
Gender (Male) -1.53 (1.93) -0.08
Age (Year) 0.21 (0.06)** 0.30 0.19 (0.07)** 0.28
Level of education (Year) 0.15 (0.28) 0.07
Household member -0.33 (0.61) -0.06
Main occupation (Agriculture) 6.11 (2.00)** 0.32 5B.(2.28)** 0.40
Minor occupation (Agriculture) 7.86 (2.96)** 0.27 .63 (3.24)** 0.30
Household income (Baht) 2.89x1(0.00) 0.18
Household expense (Baht) -6.97%10.00)  -0.13
Debt (Baht) 0.01 (0.01)* 0.20 0.01 (0.01) 0.17
Source of plant species -0.74 (1.87) -0.04
Distance from dwelling to forest 0.03 (0.09) 0.04
areas (Km.)
(Constant) 8.31 (3.06) 10.06 (4.31)
Number of observations (N) 106 106
R® 0.26 0.28

Note. *p <0.05, **p <0.01, ***p <0.001

The number of crop plant species = 8.31-3.87 @d)at+ 0.21(age) + 6.11(farmer as
main occupation) + 7.86 (farmer as minor occupatiof.01 (debt condition)

As equation above, the influenced factors on theber of crop plant
species were village, age, agriculture as main matiton and minor occupation, and
debt condition which corresponded with the reseagiothesis:

1. The age of household head had positive influercéotal number of
plant species. The older the household heads,ghetnumber of plants are grown in
homestead agroforests. The increase of 1 yearebafpeads of household brought
about 0.2 species increase around their housesn@tease of 10 year of age of heads
of household brought about 2 species increase drih@ir houses.

2. The households whose main occupation was atureuvould cultivate
6 crop plant species more than the household wmoa® occupation was not
agriculture. 3. The households whose minor occapativas agriculture would
cultivate 8 crop plant species more than housetvbldse minor occupation was not

agriculture
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4. The households having low debt would cultivatepcplant species
more. The reduction of 1 baht of debt brought al0fl species increase in their
homestead agroforests or the reduction of 100 inadebt would increase 1 more crop
plant species in their homestead agroforests.

5. Baan Pong Leuk grew 4 crop species less thag Rboi.

The comparison of the independent and dependergbles in terms of
standardized beta found that the main occupatidiaraser had higher magnitude of
influence on the number of crop plant species tige of household head, the minor
occupation as farmer, village variable, , and deintdition. The value of standardized
beta were 0.32, 0.30, 0.27, 0.21 and 0.20 respdgtiv
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6.2.2 The relationship of household and community level factors and the plant
species diversity in homestead agrofor ests

Table 6.8 The multiple regression coefficients of indeperdeariables for the
diversity of plant species

Diversity of plant species
Total plant species  Wild plant species Crop plant species
b (SE) B b (SE) B b (SE) B

Independent variables

Village (igg)** .0.32

Gender(Male)

Age (Yean 0.00 (0.00)** 0.2
6

Level of education (Year)

Household member

Main occupation i . 4.03

(Agriculture) 0.02 (0.01) 0.22 (1.29)** 0.34

Minor occupation 3.81

(Agriculture) (1.94)*

Household income (Baht)

Household expense

(Baht)

Debt (Baht) 2.46x10° 0.3

(0.00)*** 9

0.21

Source of plant species

Distance from dwelling

to forest areas (Km.)

(Constant) 0.04 (0.01) 8.81(1.12) 0.02 (0.12)
Number of observations 106 106 106

(N)

R® 0.05 0.15 0.21

Note. *p <0.05, **p <0.01, ***p <0.001

The plant speciesdiversity
The diversity of total plant species homestead agroforests can be

statistically significantly explained by main oceatiion of household heads as farmer
at the level of significance of 0.05.#& 0.05 meaning that only 5% of the variation in
the diversity of total plant species can be exgdity the model. The agriculture
occupation or farming of Karang people was maimywgng chili, tomato or potato
mixed with rice. Therefore, the agriculture or famgh was the main household
occupation which influenced on the knowledge anpeeence to get benefits from

wild plant species more than other occupations.
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The diversity of wild plant speciesy homestead agroforests can be

statistically significantly explained by villagené main and minor occupation as
farmer at significance level of 0.05.? B 0.15 meaning that 15% of the variation in
the diversity of wild plant species can be expldiig/ the model. The wild plant
species diversity has relationship with village aodupation as agriculture factors.
The different settlement duration together with tiéerent settlement characteristic
of 2 villages were the import issue. Baan Pong Lstaked in this area for a long time.
The influence of socio-economic development frorarhg cities affected Baan Pong
Leuk in terms of reducing growing wild plant specighile Karang people from Baan
Bang Kloi still perceived the benefits of growingldvplant species around their
houses. This would cause the difference in wilahplspecies diversity found in 2
villages. Karang people from Baan Bang Kloi grewrenwild plant species around
their houses. Furthermore, the settlement charstiterof these 2 villages was
different. The settlement at Baan Pong Leuk waérfen each other so they had more
land tenure; in addition, their farms and settlema&ma were in the same area or
nearby. Nonetheless, the settlement at Baan Bamignlés clustered to each other and
the farmland was far apart. In addition, the fardlshat was allocated by the national
park was not suitable for planting despite the fhat it was far from water resource
and the soil was rough which led Karang people faan Bang Kloi planting plant
species around their houses.

The diversity of crop plant speciesan be statistically significantly

explained by age of household heads and houseledlt! abndition at significance
level of 0.05. Ris 0.21 meaning that 21% of the variation in tlixeisity of crop

plant species can be explained by the model. Toexrethe diversity of wild and crop
plant species in homestead agroforests, can beisteanced by factors of village,
age of household heads, household occupation asefarand household dept

condition. Table 6-9 to 6-11 demonstrated full aaduced model as follows:
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Table 6.9 The multiple regression coefficients of total glapecies diversity

Diversity of total plant species

Reduced mode Full modd

b (SE.) B b (S.E) B
Independent variables
Village -3.75 (1.19)** -0.33
GenderMale) 0.25 (1.26) 0.02
Age (Yean 0.07 (0.04) 0.16
Level of educatioriYear) 0.08 (0.18) 0.06
Household member 0.24 (0.40) 0.08
Main occupatior{Agriculture) 0.02 (0.01)* 0.22 3.35(1.50)* 0.28
Minor occupatior(Agriculture) 3.43 (2.12) 0.19
Household incoméBaht) -8.43x1¢°(0.00)  -0.09
Household expengBahi) -1.22x1¢ (0.00)  -0.04
Debt(Baht) 0.00 (0.00) 0.15
Source of plant species -0.64 (1.23) -0.06
I(DKlfrt]a)nce from dwelling to forest areas 0.04 (0.06) 0.07
(Constant) 0.04 (0.01) 5.42 (2.82)
Number of observation$\) 106 106
R® 0.05 0.20

Note. *p <0.05, **p <0.01, ***p <0.001

Total plant species diversity = 0.04+0.02 (mainupation as farmer)

As from this equation, the factor which influenced the overall plant
species diversity was the main occupation as fare@responding with the
hypothesis. Households whose main occupation wasefacollected both wild and
crop plant species to grow in their homestead agests more than households whose

main occupation was not farmer.
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Table 6.10 The multiple regression coefficients of wild plapiecies diversity

Diversity of wild plant species

Reduced mode Full modd

b (SE.) B b (SE) B
Independent variables
Village -3.62 (1.08)** -0.32  -3.75(1.19)** -0.33
Gender (Male) 0.25 (1.26) 0.02
Age (Year) 0.07 (0.05) 0.16
Level of education (Year) 0.08 (0.18) 0.06
Household member 0.24 (0.40) 0.08
Main occupation (Agriculture) 4.03 (1.29)** 0.34 33.(1.49)* 0.28
Minor occupation (Agriculture) 3.81 (1.94)* 0.21 43.(2.12) 0.19
Household income (Baht) -8.43x1(0.00)  -0.09
Household expense (Baht) -1.22%10.00)  -0.04
Debt (Baht) 0.00 (0.00) 0.15
Source of plant species -0.64 (1.22) -0.06
Distance from dwelling to forest 0.04 (0.06) 0.07
areas (Km.)
(Constant) 8.81(1.12) 5.42
Number of observations (N) 106 106
R® 0.15 0.20

Note. *p <0.05, **p <0.01, ***p <0.001

Wild plant species diversity = 8.81+ 3.62 (village®.03 (farmer as main occupation)
+ 3.81 (farmer as minor occupation)

There were 3 factors influencing the increase indwplant species
diversity: the main and minor occupation as faramadt the village factor. Households
whose main and minor occupation was agriculture lvdwave higher wild plant
species diversity in their homestead agroforesé thouseholds whose main and
minor occupation was not agriculture. Moreover,¢bmxmunity settles for a long time
(Pong Leuk) conserved wild plant species diversitys than the community just
settled (Bang Kloi).

The comparison of the independent and dependemables in terms of
standardized beta found that the main occupatidiaraser had higher magnitude of
influence on the diversity of wild plant speciearthvillage variable, and the variable
of minor occupation as farmer. The value of stadidad beta were 0.34, 0.32, and

0.21 respectively.
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Table 6.11 The multiple regression coefficients of crop plgpécies diversity

Diversity of crop plant species

Reduced mode Full modd

b (SE) B b (SE) B
Independent variables
Village -0.02 (0.01) -1.91
Gender (Male) -6.85 (0.08) -0.01
Age (Year) 0.01 (0.01)** 0.26 0.01 (0.00)** 0.31
Level of education (Year) 0.01 (0.01) 0.12
Household member 0.00 (0.00) 0.16
Main occupation (Agriculture) 0.01 (0.01) 0.12
Minor occupation (Agriculture) 0.14 (0.01) 0.11
Household income (Baht) -1.88%40.00)  -0.27
Household expense (Baht) 6.47%10.00) 0.03
Debt (Baht) 2.46x16 0.39 2.59x10 0.41

(0.00)*** (0.00)*** '

Source of plant species -0.02 (0.01) -0.19
(DKlfrt]a)nce from dwelling to forest areas 0.00 (0.00) 0.10
(Constant) 0.02 (0.12) 0.02 (0.02)
Number of observations (N) 106 106
R® 0.21 0.35

Note. *p <0.05, **p <0.01, ***p <0.001

Crop plant species diversity = 0.02+0.01 (age)46210° (debt condition)

From this equation, it found that the factor infleed crop plant species
diversity was age of household heads and housetheld condition. The age of
household heads had a positive effect on crop glaeties diversity which meant the
older the household heads were, the higher diyeo$itrop plant species are found in
homestead agroforests. One year increase in dgeusthold heads brought about an
increase of crop plant species diversity of 0.0kddwer, higher diversity of crop
plant species was found in households that haddielsts A decrease of 1 baht of debt
brought about an increase of crop plant speciesrsity of 2.46x10.

The comparison of the independent and dependerdgbles in terms of
standardized beta found that the household deldittmm had higher magnitude of
influence on the diversity of crop plant specieantilage of household head. The value

of standardized beta were 0.39, and 0.26 respéctgeshown in table 6-11.
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6.2.3 The reationship of household and community level factors and the
proportion of the number of wild plant species and number of crop plant species
in homestead agr ofor ests

The multiple regression analysis of the relatiopsbf household and
community level factors towards the proportion afnber of wild plant species to

number of crop plant species did not yield anyistiaally significant relationship.

6.3 Resear ch discussion

The multiple regression analysis found that thded#hce of villages
factor, age of heads of household, occupation (mathminor occupation as farmer),
and household debt condition were significantlated to plant species diversity, both
wild and crop plant species.

The factor influencing plant species diversity mosas the main
occupation of household as farntre to the fact that farmer was occupation which
grew wild plant species in their homestead agrafsrenore than other occupations.
The crop species mostly planted by Karang people wiili, tomato or potato mixed
with rice; therefore, the agriculture was the magsupation of household so there was
the correlation with the knowledge and experientaitdizing wild plant benefits
more than other occupations. This study correspbndéh the research dbompol
Semsawa(2005), which found that the household whose oattap was agriculture
had more chance to use forest area in order to tarmse the forest resources for
farming such as bamboo. Therefore, the farmer hidlelpended on forest resource
more than other occupations and the research dl lpeople participation in
maintaining forest resource and increasing greea af Apichai Puntasen and Danai
Srimora (1996) mentioned that the local people rdoiorest area were important to
maintain and increase green area in order to cemserd naturally rehabilitate natural
surroundings. Thus, the agricultural occupatiorusthde promoted for people around
forest area to have long term income. Sadudee Raeeu(2003) additionally said that
agroforestry included many big trees and plantgvary layer and the commercial

crops should be appropriated with the area withathreof cohabitation between forest
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and agricultural area together with increasing ety as well as reducing

dependency on forest resources. Ratchaniwan Pikoigi2004) studied the factors of

dependency on forest resources of people livedogeRhan Don Pha Kho National
Reserve Forest, Nongsaen district, Udonthani poevend found that the household
main occupation in terms of agriculture had relatio the dependency of forest
resources, particularly bamboo shoots; thus, tbenption about household main or
minor occupation as agriculture should have bandidbe farm or house in order to
reduce dependency on forest resources.

It can be said that agroforestry had an importatg for the people who
lived around forest area and limited land. It respea the basic needs about food and
sufficient useable wood. It was considered as tugbzation and the indirect benefit
was to reduce trespassing forest.

The settlement duration and the settlement charsiiteof both villages
were different. The fact that Karang people fromaB@ang Kloi immigrated to this
area later than Karang people from Baan Pong Laukex different land reservation
for settlement and farming. In other words, Kargegple from Baan Pong Leuk had
stayed at this area before it was declared asatienal park. They could occupied the
bigger land whereas newly immigrants of Baan Batg Kould occupy the land in
average not over 7 rai per household. Houses sedttdong the village road. The
farmland and the residence were the same arease td each other. Baan Bang Kloi
immigrated in 1996, the land was allocated by goment so the settlement was
limited. The house was lined closed to each othdrthe farmland and the residence
area were separated. The furthest farmland fromrabkilence was around 2 km. The
difference in settlement duration and characteristi2 villages as mentioned above
affected plant species in homestead agroforestsotif villages. The plant species,
both wild and crop plant species, were mostly foahdaan Bang Kloi. Baan Bang
Kloi tended to grow plant species for food advaatdwerbal healing and decoration,
whereas Baan Pong Leuk tended to grow crop plaetiep. Due to the fact that the
planting behavior under belief in planting wild ptanear house including limited land
area, Karang people from Baan Bang Kloi could plalenty plant species. The
number of plant species at Baan Bang Kloi was higlhbe settlement duration of

Karang people at Baan Pong Leuk was influenced don@mic development and
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external social pressures more than Karang pedpl®aan Bang Kloi. The plant
characteristic that was mainly found at Baan PoagkiLwas crop plant species with
commercial value.

One important factor influencing crop plant spectsgersity was the
household debt condition. . Both Baan Pong Leu# Baan Bang Kloi started
cultivating these crop plants for commercial valomreover, the government support
through Kaeng Krachan National Park provided pedniree species to Karang
people after immigration. The perennial tree speevhich had economic value were
coconut, jackfruit, betel, sato, mango, santol bathboo. Moreover, the agriculture
sector promoted Karang people to plant commerc@bscsuch as durian, rambutan,
and plum mango because the commercial crops wédabell and create income as
well as reduce debt because planting rice was ffettwe enough. Hence, the
tendency of commercial plants to be cultivated adotesidence gradually increased
until household debt decreased and income incre&$@dever, growing crop plant
species and practicing agroforestry needed thel Ipeaple practice including
familiarity, area potentiality and market demarnithe research of Sadudee Punpugdee
(2003) studied the comparison of socio-economigattiaristic and local dependency
on forest resources of community practicing agmedtry and monoculture in An Rue
Nai Wildlife Sanctuary, Chachoengsao province aodndél that the farmers who
practiced agroforestry could reduce their debt ntloa@ practicing monoculture which
emphasized on market. The farmer who practicedrtbroculture was risk to face
deficit because the price was fluctuated whileapmforest system mostly was mainly
for household consumption and the rest was soloetsncome; therefore, the farmer
did need to buy chemical or herbicide to maintdeirt productivity compared with
monoculture. Therefore, when people around forebstagroforest, it increased both
diversity and decreased household debt.

Karang adults (25-44 years old) were obviouslynsd®th male and
female, because people during these ages immignat&é896 then people, in these
ages, were not familiar to grow new plant specibsr@as the government supported
Karang people to grow commercial crops around theirses in 1997; as a result,
Karang people around these ages knew more planiespehereas the teenagers had

less experience and were not familiar with the dor@rea. This was in line with
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Siriwan Utta(2004) which suggested that the youth used thestdsenefits through
collecting forest products or areca palming toysvielien they grew up and had more
experience, the use of forest benefits would beenvarious such as medicine, food,
construction and invention by forest resource. gdtaChariyapongphan (1999)
presented that the head of household was old petipdy greatly depended on
bamboo shoot which was cultivated around their Bsurresponding witBompol
Semsawa(2005) which found that the head of household achdt people who had to
earn for living and were more familiar with the o they greatly depended on forest
resources. It can be said that experience and sigceffected the head of household
to grow more plant species.

Other factors such as head of household’'s gendee] bf education of
head of household, number of household workerssédtmld income, household
expense, source of collecting plants and distarcsa tiwelling to forest areas in these
2 villages were not different in terms of relasbip with collecting plant species to
grow around their houses.

As for gender, this research found that head of&bald was male more
than female but the difference of gender did né¢cifon increasing plant species
diversity around house because female and maladddscuss each other in every
aspects for reducing mistake. This reflected thenero role towards maintaining plant
species diversity. The report of local knowledge texrms of natural resource
management and sustainable biodiversity along wikle’s tradition in Thailand of
Udom Charoenniyomprai (2006) showed that womendradnportant role to select
and store seed; moreover, women had knowledge apaut. The role of women
towards maintain plant species diversity was inldfli{2003), at Bangladesh, most of
plants around the houses were taken care by feimdlee Trinh (2003) found that
female had a decision to select food plants fowgrg more than depending on
community forest. Moreover, male had more chancgdato forest for collecting
forest product, but for the management and aretmipg a decision to plant, male
mostly planted commercial plant. To consider thenfd in both villages found that
most plants were food plant. It is possible thaimgo had a role to collect plants
around their houses for food or taking care ofdreih needed to know fundamental

healing; as a result, female had more knowledgéeims of plant; however, the
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depended forest resourB®mpol SemsawdR005) found that male greatly depended
on forest resource more than female because mal¢heahead of household who was
necessary to find food and create household incii@iewas different from female;
thus, male more depended on forest resource. ifdm§ presented the decision areca
palming between female and male went together whaflected the sustainable
natural resource management of Karang people wiadrsecurity.

As for level of education, the majority of headnolusehold were illiterate.
There were 26 households that the head of housedtoltied corresponding with
Sompol SemsawdgR005) found that the level of education was riffedent in terms
of dependent on forest resource and Karang people wultivated and promoted
planting by the national park’s staff. Thus, th#elence of level of education did not
impact on collecting plants to plant.

As for number of household workers, the maximunhadisehold worker
was up to 12 people per household but the numbevooker who was farmer was
only 2 persons per household. Patimaporn Phongsakg2003) found that if there
was a high number of household members, the chafrebepending on forest resource
would be high as well for consumption; conversgig, household has fewer members,
the chance of depending on forest resource wasatesgll. Therefore, the household
worker was not farmer, the depended on forest resowas also less which did not
effect on collecting plant to cultivate.

As for household income, categorizing groups ofdetwld income found
that 72 households had income higher than 35,8h@ye@r and 67 household had
expense more than 16,471 baht/ year which medmiugehold had higher income,
their expense would be high as well. The househwltts high income would depend
on other resources instead of natural resourcehamdhanee Sangsawang (2000)
explained that the household having high incomelédnto conserve more because
they had a chance to use other resource; on tlee bémd, the household having low
income collected forest resource in order to recharesehold expense so their expense
also reduced. However, most of Karang people didofagest for household
consumption. Sadudee Punpugdee (2003) showedhiamdome of farmer who did
agroforest had less income than the farmer whondidoculture which emphasized on

trade and profit but agroforest had less expensatdbuying fertilizer or herbicide
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than monoculture. Consequently, more than a halfasing people did not have debt
and the household which had debt more than 4,138 bas similar with the
household had debt less than 4,158 baht. Thusad# possible that the different
income and expense of household did not affect Whvating plant around their
house.

The collection of wild plant species to grow in hestead agroforests
reduced the expense in buying seeds and conseogad plant species (in situ
conservation). This study found that Karang peoptestly collected the plant species
from the forest area by themselves and selected keptl seeds of crop species
generally for consumption such as rice, white diknana, chili, and tomato, whereas
other plants, such as herbs, ginger, galangahdill@mon, were bought or gotten from
relative; furthermore, the household did not kdepplant species, the source of plant
species did not influenceplant diversity aroundhbases.

Karang people collected forest products at uppergB€oi such as wood
for building house or collecting product which walsinted before moved such as
areca palm and white silk that had the distancecxpately 25 Km. They had to
spend 1-2days for travel. The distance for fooatpleas closer.

In short, the factor which had significant relasbip with collecting both
wild and crop plant species to cultivate around tbeses of Karang people mainly
was occupation as farmer that was important teease the plant species diversity and
conserve local plant species. Although this stuolynfl that the diversity was not
impacted, the plant species diversity tended tongbebecause there were plenty of
introduced species and if they continuously grew ittroduced species, the local
plant species diversity would be replaced. Thesgfoommercial crop species should
be promoted together with local plant species eafpgterbal in their area because it
was another way of conservation plant species sityerat the same, it increased the

plant value including reducing local dependencyarast resource.
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CHAPTER VII
CONCLUSION AND RECOMMENDATION

The study of utilization and conservation of wilmt species diversity, a
case study Karang villages at Kaeng Krachan NaltiBagk, had objectives to study
the local knowledge in utilizing and conserving nilspecies diversity in Karang
homestead agroforests and to examine the factdilgemting households and
communities’ decision to collect wild plant spect® grow around their houses, in
order to formulate guideline and recommendatiorceamng the roles of local people
and communities to reduce dependency on forestures®s including biodiversity
conservation around residences. This study employedsehold survey using
guestionnaire and in-depth interview which was iad of household and village
characteristics including data on, demographicnenuoc, and social characteristics of
households. Moreover, species list was conductedotopile and analyze plant
diversity. The researcher collected data from tlesas of 106 households,
interviewed heads of household and key informanisnd April to May 2009 and
analyzed data by using SPSS for Windows for dethegipand inferential statistics
including percentage, mean, standard deviationjmuim, maximum together with
multiple regression. The biodiversity value was lyred through Shannon-Wiener

Index (H). This research was summarized as follows:

7.1 The local knowledge in utilizing and conserving plant species

diversity

7.1.1 Wild plant utilization
The number of plant species around the residerfdestlo Baan Bang Kloi

and Baan Pong Leuk for utilization was 219 spettims 72 families 171 genus which
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were classified in 2 main types: crop plants of Ij#ecies and wild plants of
110species. These plant species were categorized itypes of plant habits: climber
(32 species); herbaceous (74 species); shrub (Bbies); and tree (63 species).
Zingiberaceae species were found most, 12 spetMsen these plants were
categorized into their usage characteristic, 6 dypfeutilization were found, such as
plants for herbal healing, household consumptionament, food, toxics and rituals.
Some plants had more than 1 purpose. The utilizatfoKarang people in these 2
villages was mostly for food (50% of total usagey); healing (28%); for household

utilization (14%); for ornament (6%) and for rituaid for toxic (1%), respectively.

7.1.2 Distribution and abundance of plant speciesin communities

The plant species that were found wildly distrildute many households
with very high quantity were mangavéngifera indica (L.)), pineapple Ananus
bracteatus Schult.f)), tamarind Tamarindus indica L), banana (Musa sp.), eggplant
(Solanum aculeatisssmum Jacq.), coconut Qocos nucifera L.), yellow turmeric
(Curcuma longa (L.)), white silk (Ceiba pentandra (L)), jackfruit (Artocarpus
heterophyllus Lam) and zerumbet ging€Zingiber zerumber (L.) Sm.), which were for
food. The plant species, which were rarely culedatwere garden spurgeéuphorbia
hirta L.(Euphoribiaceace)), bamboo graghysanolaena mixima Kuntze), luuk tai bai
(Phyllanthus amarus Schumach. & Thonn) hydnocarpus ilicifolia king), (Clausena
Sp), Lok Hat (Artocarpus lacucha Roxb. Ex Buch.-ham) and red wooddenanthera
pavonina L.).They were found grown in only 1 household.

After categorized into 4 types of plant habits, eantlimbers, herbaceous
plants, shrubs and trees, it was found that Kapeaple largely cultivated plants for
food and lightly cultivated medicinal plants whialere neither rare species nor extinct
species but were local plant species in the fotdstvever, the economic wild plants
were seldom cultivated and these wild plants hadrtiedical property and mostly

were for household consumption.
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7.1.3 Similarity and differences of plant species between 2 villages

The gamma diversity of both villages was 219 smecide diversity in
one area (Alpha diversity) at Baan Bang Kloi wa8 $Becies and Baan Pong Leuk
180 species. The plant species diversity differdBata diversity) of these 2 villages
was found at 68 species whereas the rest of 15diespwere found similarly in 2
villages. The similar plant species of these Zagdls was greatly high with Jaccard’s
similar index of 0.82 or 82%.

Out of the different plant species of both villagégta diversity) of 68
species, 38 species was only found at Baan Bangafid 30 species at Baan Pong
Leuk. Baan Pong Leuk had the economic plants mmma Baan Bang Kloi while
Baan Bang Kloi had plants for food, for medicinel dor decoration more than Baan

Pong Leuk.

7.1.4 Knowledge on wild plant species

Food plant species

The total of 138 species of food plants (4 unidesti species) from 52
families were found around Karang people’ residen@dese species mostly were in
Cucurbitaceae family (8 species), Zingiberaceagpg€ties) and other family as shown
in table 5-14. They were categorized by plant lsah# tree (31%); herb (28%); shrub
(23%); climber (18%). The food plant species graavaund Karang people’ houses
were 80 species of crop plants or introduced plants 58 species of wild plants or
local plants.

Medicinal plant species

The total medicinal plant species around Karanglgébouses was found
79 species (6 unidentified species) from 43 famjligingiberaceae (5 species) and
Rutaceae, Palmae, Leguminosae-Caesalpiniodeae @ritbibiaceae (4 species) as
shown in table 5-16. The plant species which hadicmee property were tree (33%),
shrub (28%), herbaceous plants (23%) and climb@&¥ojlrespectively. More than a
half of these plants were wild plants (54 specs) crop plants (25 species).

Household use and ornamental plant species

This study found 40 species of this type from 2imifes which were

Gramineae family (6 species), Palmae (3 species)iabkae (3 species).They were
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tree (63%); herb (20%), shrub (10%) and climber )78tost of which were wild
plants (29 species) and crop plants (11 species).

Ornamental plant species

The ornamental plants around Karang people weradfoaround 16
species from 14 families, most of which were shitube and climber, respectively.
The majority of plants were crop plants (11 spgceesd wild plants (5 species) for
decoration and for being a fence around their hmuse

Ritual and toxic plant species

The plants used for ceremony of Karang people dedubetel nut (Areca
catechu) and betaPiper bettle L.). Flowers for rituals included marigolddgetes
erecta L.) and cockscombQnestis palala (Lour.) Merr.). Rice, moreover, was used at
the ceremony because it was the main componemitdiat. The auspicious flowering
plant species or plants to protect oneself fronkseypically included plant species in
Iridaceae family, such as wan hon da&te(therine Americana (Aubi.) Merr.) and
turmeric Curcuma aeruginosa Roxb.). These plants were grown in the same dect
with head of beds or were brought back home dugoigg to forest in order to protect
them from danger.

Furthermore, there were 3 toxic plant species nataehpongpa Datura
metel L.var.metel), maduea plongricus hispida L.f.), haw si na (Karang language).
Karang people believed that if they excessivelytleatn, it would harm them.

Rituals and beliefsin terms of plant species conservation

Karang people showed the obvious role in biodivgrsionservation
through their beliefs and rituals which could bersé&rom delivering their babies till
finality that were related to forest; for instantlee navel of children put inside the
bamboo tube which was placed under the big tredaltiee fact that they believed the
big tree would protect the kids and if anybody ttig tree, the children’ morale would
disappear; as a result, the kids got sick or waereanger. Therefore, they truly
protected this tree. To send dead people spirihéoheaven, they believed that bird
was the representative of sending spirit to heatrerefore, during making merit for
die people, they generally made bird from soft weadh as white silk tree or betal
tree. Karang people needed plants for their rithahce, they planted white silk tree

and betal tree around their houses for convenieAcklitionally, there was the
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ceremony in relation to paying guardian spirit totpct their crops by using sticky
rice and offering things from their area particlylasticky rice which they did not eat
but planted for ceremony that was another way tseove local sticky rice species.

In other words, the belief and ritual of Karang jpleowvas transferred from
many generations until it became their thinking argression in form of traditional
value system which was very clever and sharp waguttvate awareness towards
maintain forest including, it was the spiritual aotment between people and nature
from generation to generation.

Cultivation and plant species conservation

The cultivation around their houses was one of Soreesource
conservation activities in form of homestead agmdtry. Breeding, propagating and
conserving wild plant species were mainly for lonahge. These activities were in
line with the way of living, tradition and local sdom of community through
practicing agroforetry and plant species consematif Karang people around their
houses. Simple nature-based methods were condusitetl, as the ways to plant
climbers or vines. Karang people, regularly, raigexlboth side of these climbers like
upturned bell in order to let water flow altogeth&hey believed that if there was
much water at the kink, the root would grow morerdhg people selected thin wood
without rubber for plant propagation and classifpant species based on remarkable
features of each plant; for example, they notiaednfleaves and stems to separate
caladium from taro due to the fact that taro has black sppahe middle leaves and the
stem characteristic is white color; on the othardhahe caladium has no spot and the
stem characteristic is green. They generally ctdbbeovild plants and bound with the
big trees as mango and jackfruit around their h®usethe orchid was put inside the
pot and hung it.

There were 2 types of agricultural systems withiase 2 villages. The
majority was rice farming and the other was commaércrops such as white silk,
lemon, and banana at their fields. This change fn@sa the limited land and soil
nutrition was degraded, together with disease aest @mccumulated. Moreover,
cultivating rice had to depend on rainfall only aese they do not have water pumps
or irrigation. Consequently, Karang people haddjust cultivated plants by planting
more commercial crops in order to get money foribgiyice. Another factor was that
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they needed cash for household expense such ascyudg television and tuition fee
for their children, house renovation to make it enggermanent; thus, planting
commercial crops were another way to earnhighesm@ Conversely, the wild plant
species in their homestead agroforests decreaskdvare replaced by commercial

crops.

7.2 Plant species diversity

The study found 219 species from 72 families 17hugein Karang
homestead agroforests. The highest number of sp&as found in Zingiberaceae
family (12 species). The researcher categorizedt@pecies into 4 types of plant
habits: herbaceous (74 species, accounting for 3¢@&es (63 species, accounting for
29%); shrub (50 species, accounting for 23%) amdbar (32 species, accounting for
14%). These plant species were grouped as cropspdfri09 species and wild plants
of 110 species.

These plants were typically used for food (50% aihlt usage); herbal
medicine (28%); plants for household use (14%)aorantal plants (6%) and ritual
and toxic plants (1% each).

For wild plant species around household area, shidy found that the
maximum of 26 species of wild plants were plantedmne household at Baan Bang
Kloi and one household at Baan Pong Leuk did notvgany wild plant species. When
consider wild plant species at community levelydts found that 88 wild plant species
was found at Baan Bang Kloi and 82 species at Baarg Leuk. The proportion of
number of wild plant species to crop plant speaiesoth villages was less than 1. It
was just only 2 households which had the proportibhigher than 1.Karang people,
both villages, grew wild plant species less thapglant species. Regarding the plant
species diversity, this research found that bollages had the plant species in high
level. Baan Bang Kloi and Baan Pong Leuk had tlaatppecies diversity according

to Shannon-Weiner diversity index of 3.77 and 3&&pectively.
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7.3 The factors influencing local conservation of plant species

diversity in homestead agr ofor ests

The study of factors influencing households and momities’ decision to
grow plant species around residences employedpteulegression analysis and found
that both villages were different in plant speaigersity in homestead agroforests.
Baan Bang Kloi was rather new settlement with ldryeeriod of settlement while
Baan Pong Leuk had migrated to the area for mamergdons. The different
duration of settlement caused Karang people fromnBaong Leuk to start planting
introduced crop species around their houses; iitiaddthe settlement characteristic
of Baan Pong Leuk had the farm land and residem@aine area; as the result, the
guantity of plant individuals (stems) were foundrenthan Baan Bang Kloi which had
the farm land far from their residences. PeoplBaan Bang Kloi, however, had their
belief towards wild plant utilization particularherbal species so they grew wild plant
species more than Baan Pong Leuk.

Another influenced factor on collecting plant sgscito grow around
houses was the main and minor occupation as farifey usually accommodated
various plant types at their farming fields duethe fact that Karang people had
integrated farming system, having crop plants togretvith others.

Besides, older age of household heads brought diigher amount of
both crop and wild plant species grown in homestegrdforests. Crop species with
especially high economic value gradually increagsalind their houses in order to
reduce their debt.

Other factors, such as gender, level of educatiombers of household
labors, household income, expense, source of platies, distance between dwelling
and forest areas were not significantly influenoeidehold decision making to grow
wild plant species in homestead agroforests.
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7.4 Guideline and recommendations to support local people and
community roles in reducing dependency on forest resources and
conserving biodiversity

The existence of production system and biodiversitpnservation,
particular plant species diversity, has its keyldoal wisdom and local knowledge
because this knowledge does not only benefit glanktic resource conservation but
also the food production system of local peoplee Tbmmunity avails biodiversity of
forest through planting various kinds of plantste fields and home gardens. This
study, additionally, found that Karang people tgflic cultivates plants that they
knows their advantages; for instance, the housetiadevs cooking, they greatly grow
food plants. Therefore, plant species conservaparticular wild plants be paid
attention with local knowledge and benefits thaigde could get from plant species.

In addition, planting perennial trees should beypted because this study
found that the wild plant species, which have eoatioovalue, are less planted;
however, if the government promotes the local petplplant these trees, it is another
way to conserve these plants including create imcdhat is the way to practice
agroforestry in form of conserving local plant gpscin their habitats (in situ
conservation) corresponding with the way of livioff Karang people and local
ecosystem. The plant species conservation hasugaadvantages as followed:

1. Conserving plant species within their own habits.under the influence
of natural selection. The diversity of adapted geire plant species can be raw
materials for plant breeding for better quality ajntity in the production systems.

2. Local agroecosystem conservation is to maintaitural diversity, to
respect the holy spirit and to study the local kisolge in terms of food production
system, healing, and sustainable natural resouaregement

3. Agroecosystem conservation is to conserve Ipleadt species for food,
medicine and utilization including ecosystem cowagon, production system and
food source of community for sustainable food si&gur

4. Agroforest can reduce invading forest area dgging; in other words,
to conserve local wisdom especially biological dsty should record this knowledge

or collect genetic resource (ex situ) but theseeiemesources should conserve at the
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local area (in situ) by letting local people ardeato survive at the environment that
they can manage, develop and adapt their knowlexdthe needs and changes.
Moreover, the difference in settlement durationMeetn Baan Bang Kloi
and Baan Pong Leuk affected land reservation fomifey and the settlement
characteristic of both villages was dissimilar asllwKarang people of Baan Pong
Leuk settled before this area were declared asdtienal park; thus, the settlement
characteristic was scattered along the village raad the land per household was
bigger than Baan Bang Kloi. However, in Baan Porg_the number of cropand
wild plant species was found less than Baan Barng Kherefore, the way to increase
plant species diversity around residences shoulghhesize on the appropriate
agricultural production system in order to augmpriaduction per unit area and

income for reducing dependency on forest resources.

7.5 Recommendation for futureresearch

To find an appropriate way of human-forest coexisée the study of local
wisdom and knowledge of homestead agroforest isidered as an effective choice to
be implemented for managing protected areas. Itreguired to have the
understanding, acceptance and support for partaiypaconservation from the
government and local users directly.

Therefore, the future research should study thatpdpecies diversity
related to the seasonal food security due to tbetfat Karang people likely grow
wild and crop plant species for food. The depengemt forest resources mainly
focuses on food. If there is the study of seasplaait food species, more various wild
and crop plant species, including endangered onegldwbe found for further
conservation in the areas. The roles of local petplconserve biodiversity would be
strengthened. This could be set up as a guidefimerdlict management in the point
of relocating local people from forest areas desfie fact that local wisdom and
knowledge in plant species utilization greatly gase diversity and conserve local

plant species.
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