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Executive Summary

“Thailand’s Natural Resources Policy for Agriculture: A State of Knowledge”

Thailand’s agricultural development in the past six decades has intensively utilized the
country’s plentiful natural resources without adequately maintaining and nurturing them. Up
until now, natural resources for agricultural production, which include forest, land, and water
resources, have deteriorated or become scarce. According to the Royal Forest Department in
2015, the current total forest area is 102.28 million rai, significantly lower than the targeted
goal of 128 million rai. As many as 108 million rai of land has erosion problems, according to
the Land Development Department in 2000. 80% of water reserves for agricultural production
face scarcity every year. Climate change has also reduced agricultural output, which in turn
affects farmers’ income and livelihoods. The problems are expected to escalate even further.
Meanwhile, as many as 5.9 million households, or about 25 million people, still rely on
natural resources for agricultural production in farm areas that still account for half of the
whole country. There are still as many as 18 million farm labors. It is thus necessary that

policymakers pay attention to the livelihoods of the farming population.

In principle, forest, land, and water resources are inextricably linked to the agricultural
sector. Forest areas not only preserve soil and water but also serve as the sources of nutrients
from decomposed plant matters, while servicing as water sources for downstream areas. Soil
resources not only support plants’ root systems but also store nutrients from decomposed
sources, while functioning as underground water storage for plants. And water resources are
necessary for plant growth. These three natural resources are thus extremely important

factors of agricultural production.

Over time, the Thai state has continuously implemented various policies for forest, land,
and water resources and agricultural production. But these policies have not been based on
consistent and coherent ideas. Each policy has focused on specific sectoral issues. And many
policies are often implemented without appropriate “timeline,” In other words, unaligned
timing of policy implementation leads to inappropriate agricultural production. Such wrong
timing of policy implementation has caused deterioration of natural resources and scarcity,

which in turn creates direct impact on farmers’ livelihoods.

In order to resolve issues regarding policy incoherence and unaligned timing of
implementation, the formulation of future policies for natural resources for agriculture, as well
as agricultural policies, requires changes from current practices. Before doing so, it is necessary
to review previous and current policies on natural resources for agriculture, including forest,

land, and water resources, and agricultural policies. The four policy areas include a large

U



number of policies, and there has never been a systematic review that covers and connects

them at the same time. A state of knowledge review will allow us to compare and analyze
them so as to draw valuable lessons regarding policy coherence and timing of policy
implementation. Such lessons will be useful in formulating more effective natural resources

policies in the future.

Objectives

1. To compile Thailand’s natural resources policies for agriculture, including forest,
land and water policies, as well as agricultural policies, from the past to the present;

2. To build a database that includes natural resources policies for agriculture in a table
format that allows comparison of the timelines of forest, land, and water policies
and agricultural policies for future research and reference;

3. To analyze consistency and coherence among forest, land, and water policies and
agricultural policies in regard to timing of implementation; and

4.  To draw lessons from the formulation and implementation of natural resources
policies for agriculture in relation to agricultural policies in the past, so as to suggest

guidelines for formulating more effective policies in the future.

Study Scope

The study covers Thailand’s natural resources policies for agriculture and agricultural

policies from the past until the present, which is divided into 14 periods, as follows.
Period 1: before the Revolution in B.E. 2475
Period 2: after the Revolution in B.E. 2475 until B.E. 2504.

Periods 3-14: From the 1° National Economic and Social Development Plan until the 12"
Plan.

Conceptual Framework

Thailand’s natural resources policies for agriculture, including forest, land, and water
policies, and agricultural policies, have not been formulated in such a way that there is
coherence and consistency among one another. Neither have there been implementation
plans that align the timing of policy implementation. As a result, the country’s natural
resources have deteriorated and become scarce, affecting the livelihoods of as many as 5.9
million farming households. With coherence and appropriate alignment of implementation
timing among the four policies, agricultural production should become more efficient in the

future.



Methodology

1. Review the literature on Thailand’s natural resources policies for agriculture and
agricultural policies from the past until the present, which is divided into 14 periods
as stated earlier in the study scope;

2. Build a database that chronologically lists the natural resources policies for
agriculture in a table format that allows comparison of the timelines of forest, land,
and water policies and agricultural policies;

3. Analyze consistency and coherence among forest, land, and water policies and
agricultural policies in regard to timing of implementation; and

4. Draw lessons from the formulation and implementation of natural resources policies
for agriculture in relation to agricultural policies in the past, so as to suggest

guidelines for formulating more effective policies in the future.

Sources of Data

The sources of data used in the review include archival records, laws and regulations,
government policy statements to parliament, Cabinet resolutions, National Economic and
Social Development Plans, government and administration plans, resolutions of committees
on natural resources matters, policies of ministries related to natural resources, and major

events related to natural resources.

Reports

There are six reports in this study. The first report summarizes the key findings from the
other five reports. The findings include the results of natural resources policies from the past
until the present, the linkages among forest, land, and water policies and agricultural policies,
the timeline and timing of the formulation of the four sets of policies, a summary of current
situations and problems in formulating agricultural policies, and lessons learned regarding
causes of problems that require solutions. The other five reports include the review of forest,
land, and water policies and agricultural policies before and after the National Economic and
Social Development Plans. The first supplementary report focuses on the periods before the
National Plans and the periods from the 1% until the 4" National Plans. The second
supplementary report focuses on the periods during the 5 until the 7" National Plans. The
third supplementary report details the periods during the 8" and 9" National Plans. The
fourth supplementary report focuses on the period during the 10" National Plans. And the

last supplementary report focuses on the periods during the 11" and 12" National Plans.



Findings

The Thai state has formulated natural resources policies for agriculture for a long time
since the Sukhothai period until the present. Such policies include forest, land, and water
policies, which directly and indirectly affect agricultural policies. The four sets of policies have
changed over time according to the changes in socio-economic development conditions of
the country, and according to the policy directions of as many as 61 administrations that have

been in power since B.E. 2475.

Our key finding is that the policies formulated both before and after then National Plans
have lacked unity and consistency, despite that in general they have the same policy
objectives. This may be the reason that explains why some national resources policies are
coherent with certain agricultural policies, while many others are not. On the other hand, the
formulation of agricultural policies has not been linked to and consistent with the natural
resources policies, especially forest policies. The analysis of policy consistency in this study
focuses on four aspects, namely: (1) natural resources policies for agriculture that are
coherent with agricultural policies; (2) natural resources policies for agriculture that are not
coherent with agricultural policies; (3) agricultural policies that are not coherent with natural
resources policies for agriculture; and (4) natural resources policies for agriculture that do not
have unity.

However, even though some natural resources policies for agriculture may be coherent with
some agricultural policies, their “timelines,” i.e., timing of policy implementation, may or may
not align with one another. Such policy incoherence and unaligned timing of policy

implementation induces many of the current problems in agricultural development.

Ten lessons can be drawn from the analysis of problems in the formulation and
implementation of natural resources policies for agriculture, which affect agricultural
development, as follows.

1. Some policies follow the principles that aim for coherence and alignment of
implementation timelines. But the actual policy implementation took too long than
necessary. Examples include land classification and forest reservation;

2. Continuous policy formulation, but no implementation and enforcement. Examples
include land use planning and protection of agricultural land;

3. Policy formulation with implementation principles, but the goals are not clear.
Examples include allocation of cultivation land and conservation of land and water;

4. Policy formulation with principles and actual implementation, but without alignment
of timelines. Examples include infrastructure provision in projects that allocate

cultivation land;

&



5. Formulation of agricultural policies with specific objectives, but with negative impact
on other natural resources policies. Examples include expansion of rubber
plantation areas and price guarantee for maize;

6. A lack of unity among policies formulated during different National Plans and
administrations, which affect the coherence and consistency of natural resources
policies for agriculture and agricultural policies both directly and indirectly;

7. Using only one set of measures in policy implementation cannot effectively solves
the problems of managing natural resources for agriculture. Examples include law
enforcement to solve deforestation issues and water policies that focus on water
supply without improving water usage efficiency;

8. No coordination of policies and plans among governmental agencies in managing
natural resources for agriculture;

9. Past natural resources policies for agriculture that were coherent and consistent with
agricultural policies, with proper alignment of policy implementation and eventual
success. Examples include Thung Kula Ronghai Development Project and Land
Consolidation for Agriculture projects; and

10. Coordination of policies and plans in the 61th government.

The formulation of natural resources policies for agriculture and agricultural policies in the

future should take into account the above ten lessons.



Abstract

The study “Thailand’s Natural Resources Policy for Agriculture: A State of Knowledge Review”
has four objectives, namely: (1) To compile Thailand’s natural resources policies for
agriculture, including forest, land and water policies, as well as agricultural policies, from the
past to the present; (2) To build a database that includes natural resources policies for
agriculture in a table format that allows comparison of the timelines of forest, land, and water
policies and agricultural policies for future research and reference; (3) To analyze consistency
and coherence among forest, land, and water policies and agricultural policies in regard to
timing of implementation; and (4) To draw lessons from the formulation and implementation
of natural resources policies for agriculture in relation to agricultural policies in the past, so as

to suggest guidelines for formulating more effective policies in the future.

The study finds that the Thai state has continuously formulated natural resources policies
for agriculture for a long time since the Sukhothai period until the present. Such policies
include forest, land, and water policies, which directly and indirectly affect agricultural
policies. The four sets of policies have changed over time according to the changes in socio-
economic development conditions of the country, and according to the policy directions of
the 61 administrations that have been in power. Some national resources policies are
coherent with certain agricultural policies, while many others are not. Some natural resources
policies for agriculture may be coherent in terms of principles and concepts with some
agricultural policies, as well as their “timelines,” i.e., timing of policy implementation. But
many of them were not implemented or implemented without aligning the “timelines.” Such
policy incoherence and unaligned timing of policy implementation induces many of the
current problems in agricultural development. Ten lessons are drawn from the past

experiences to be used as guidelines for future policymaking.
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(2.3) Wnzvimudeslossrinaleunethlsl Weuediau weeulaue
mstwuaulennea 3 du fndni uleviedulasmualunalatheiifsnuae dealoady
“@unan (Timeline)” oz lugnsufdinsoidestufuulouieinuns

(2.0) ppnunizsuaInmsfvuaulsugssIInAiiansnuasluefing
Fouloaavaenndosiuulouisinunsauinalume foRuasivssansamedenisiaunnisinums
Watdunmeiagihluimusulouneninenssssumiiionsinumslusunag

(3) Yoyaildlunisinen

fanasdoyaulovieninenssssumidiionnnunsfiasyiinissusady - aan
Mnaavanewy ng uazszidouiivszneld Ausasnilouevesnn i degan sRnueYgIuA3
LHUTAIUILAS WAL dannuravAaduil 1-12 uRvesanznssunsiiAeldeady
n¥MeInssITNd ulouisuesnsznisiiieadostunineInssssued wazmnnisaiid Ay
Retestunineinssssuu

(4) 522Ia1VR9lASING
12 1o
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(1) NUMIUITIUNTINULIUIENTNYINTETTUVR
Wion1snuns 3 s Seusznausie ulguiei
1% ulovneinu wazulouie ndeufuloune
\nwnslng nefndstiagtiusiy 14 svoy fd
nanaluvoulnNISANY)

A

(2) davindugnuuleuedeyanineinssssud
Weonsineas lnedniudunisalieuiiou
ulevenis 3 Auulevieinuasiissldtmun
Tugraanfeiiu lnelsvsansuuleouigniuiu
Lamﬁﬂwmﬁiﬁuﬁﬂwmmmwmaqu
(Chronicle)

A 4

(3) Twnswiianuidenlosszradsueuils
Wlenefinu waslovneh 1ansisuaulouiy
W1 3 fu et wleunedilasivusly
nalatheiididnvasdenlondu “dunan
(Timeline)” g lgnisujiatiseiileatudiu
UlgUIULNEAT

\ 4

(4) aAUNTIUIINNITANUAULEUNLETTUYR
diensineslueiaiidoulowasaonndesiu
wleuisinymsauinalunaujifuasd
Uszavsnmsoniswawinisinessiiiedu
wwnsfiazilfvunuleune
¥nenssssuRiionsnunsluawiag

A 4

(5) Iovimenuaduaysol
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1.4 A1NAANY
“Yleune” ANeAIIN Mé’ﬂLLﬁﬁ%tJﬁﬁﬁ%ﬂﬁaﬁ‘]uumvﬁ’%ﬁumﬁ (Uadingey, 2542: 563)
“fiRn” nonud fufinuialy werlinanemusiade ginn e vues Aaes 91 Uns
S neiany 1ne wavienziadg (me 1 Usganangvangia)
“Han” Tumdvnseundnensiau vuneis “Gruanavuiiuiinalandsznoudie

(%
o v a

FUUTTINA TUAY TUAY SNYULANUAIANUBINUT dNYae@NNAIans Wy §0d wasnai
nann1snszyivesywdvsluefnuazUagdu (FAO, 1974: 2)

“«x

AU” MNEAUTIEN “TU NTIN N8 WI5I0 11 kaedureingeine MReluiuiienunie”
w997 4 WU QYANAIUINAY W.A. 2551)

“Gu” TumeInsIunsSneInSNAY Nuneds “IningsITUYIATUAATUUUNUNARLAN

Y

Duingiamqunisiasaiivle waznisnseivesiulll Ussnouseunssn uazduvseingsinee way

€

fidnuwazduunndnaiy Susastuiiogieiostuasiimuduiusisiuuasfumuruiunisiuie
fufifunaduidesnnmansgyisnfuresniienna funssn Yagdudude naeevisszesinan
wazANLFssEFUTesiuluuinniu” (FAO, 1974: 2)

“077 yngaudn Aauidildfiyanaldunnunguneifu (e 4 wsu. Uil
NNSANS Y 2484)

“Un” v iRy samnaendegun e ues Aaes T v i eeay 1y way
Aenziandsdlifyanaldumungng Ges ¢ w5, VIanuLisna w.e. 2507)

Ul RedspuvoailiuazAaliFingug Suflmuduiusdetunasfunazunagu 1ilefi
nilvydnislivssleminnernia 1 wasTngeaenag Tuu tenaasydulnuisenyds uas
finsAuiusvesmues TaliananuarUsnsTsudusuasadedldnomus” Alen (1950 151)

“sfr” mu1aNd diluusseania divuiiadu dilddu wasdmsialuetmian
1091 4 i'ﬁﬂmmwﬁﬁyzjﬁm%’wmﬂiﬂfwﬁ'mummLﬁu%aumammﬁgmﬁ Suil 20 unsAY 2558)

“NiNYINTEITNVIRADNTINYAS” meALd nineInsUald ninensifunay
nne1nTin

“LNYATNIIN”
(1) “inwasnssn” vneds msldinumgigniioneg sutiniadosdnd ms
Usenaaznsthld (ssdudinany, 2546: 144)
(2) supunYluieg 4 Wsziwﬁmiﬁa%’mgﬂﬁamﬁaLﬂ‘wmﬂiiu W.A. 2517
“AYASNSIN” TNEAININ MV ¥ils Yianu e Besdnit Bedi
Godluy  Boweds i LLazmﬁSumuﬁ%’guuﬁjwmﬁﬂiwmqmwmuazawﬂiajﬂﬁzmﬁ
AVUALUSIBAIBUN
(3) supumngluans 5 nesrUyaRnsfinuiionunsnssy w.e. 2524
“ERTNETU” YNNI MY vheu ils vhuinde dosded @eededii
LLazﬁﬁ]ﬂWiﬁummﬁﬁmumhﬂgmzmw
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(@) muAnunneluiIng 3 NeETvUylANeUANATIANYATNT W.A. 2517
“LNBASNTTU” WNEANIN s Yils vinenu Bosdnd @i @ed
Aotly Beanda nzin MsUsea LLazLﬂwsﬂﬁmﬁumuﬁ%’guuﬁﬁmumimmlﬁzmﬂiuswﬁam
YN
(5) nuaunneluuns 4 Wizﬁwﬁ’ggfﬁaﬂﬁﬂagﬂﬁaulﬁamwmﬂiiu W.A. 2518
“LNBASNTIN” 8RNI M5yl vl vhatu Beded desdn i uay
ﬁa]maﬁﬁmmﬁ%gmum‘%dwmﬁﬂﬁzmwmwmLLasa‘vmizﬁﬁmumimﬂssmﬂiuiwﬁaamwﬂm

1.5 Iﬂi\‘iﬁ%’l%ﬁﬂﬁﬂ‘d@\ﬁ']ﬂ\‘]’lu
iwmwé’ﬂaﬁ’uﬁjﬂumﬁawLﬁawwawizﬁwﬁmawﬂLaﬂmiﬂizﬂau 5 1w Tnefiidomly

lonansUsEneuLsazia feil

nansUsenouiand 1 Wumsnumuleunednls Wevedinu uleuie wes
ulsuenmsinens lutieasionssglovivfauuiauniasugiauazdnuuiand atud 4 (ne. 1762
- N.A. 2524)

ioruazmnuazseidoslunsldionansduiduniuazdrsda Seldaainuni 1
unth undl 2 Uszaunisainunidnsenuidonloweminenssssuriiionsinens way
Wit 3 Fansinensiunisunasesessworandnsing Bluenasiauie

wnansUsznauiand 2 Wunisnumuulevnednlsd uleuviedinu ulevied uas
ulgurgmainens Tudnausuiaiasvgiaasdiauatiun 5 8 atuil 7 (w.e.2525 - w.e. 2539)
nansUsznoudud 3 Wunisnumudleuiedals uleuvnediau ulevienn way
ulguensinens lutiusuimuiiesgiauazdnuuriand atud 8-9 (na. 2540-2549)
nansUszneududt 4 Wunisnumuulouietals weuieiinu uleviein was
ulsuremainens TudaumuiaLATugRLasdnLuiend atufl 10 (w.aA. 2550-2554)
nansUsznoudud 5 Wunisnumuuleuiedals uleuvnedinu ulevienn way
ulguignisinens lutaunuinuiasssaasdinuuiand atiufl 11-12 (w.a. 2555-2561)

[

arszddgildnuniuluienarsdseneuand 15 Slun1ssuiunisniy
IngUsvasAte 1 uas 2

Lenasudnd 7 un Ao unil 1 unihiindniendnnisuazingnaluniside
fnquszasd sufevidouazmdrinany unil 2 Wunsmumulszaumsalunune@dnsea
Foulosveminernssssuviionisinens und 3 1Bun1snunuiauinisnsnenstunns
UnAsesvessworandnging unil 4 Wumsinsgsidenaainulovieninenssssuiiie
MsinwRsinefutasansiam unil 5 Humsiessienudenlsauaziduia (Timeline)
Tunsimusulouieninenssssummenisinwnsuazuloutonainuns und 6 Wunisoon
unFeuulovieninenssssmaiiensinuasing uazunil 7 1WunsagUansyddnuesnsise
Tasensil
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LBNENTDY
1. nsuUlal. 2558, unagudmsugusns lasenisimsidayaaniniuiit s w.a. 2556-
2557. dindanisnfautld,
2. ATURRNNRW.2543. n1svzaranatgvesauluysemalne. WU uisamsa naunn.

3. NIENTINYATUAZAVNTAl .2559. gnsAIansinunsuasannsalszey 20 U (W.A.2560-2579).
AUINNULATUFNINITNYAS.

4. 5 UAnaaW.2506. WANIYNTUTIVUUTAAFATIY W.A.2542. 15aisiunuiliufiadu 9.

5. Allen, S.W. 1950. An Introduction to American Forestry .Mc Graw-Hill Book Company,

Inc., New York.

6. FAO .1974. A Land Cability Appraisal.Indonesia Interim Report. (AGL/INS) Rome.
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UNN 2
Us2aun15aiuIuIvIR1028ANULL N TEIVBINSNEINTSITUVIRLNDNISNBAS

n¥menssssuBLien1sinunsid R Ualsl finu wazth unumiidifyesild fe
nsmuauanmiuiheinia wdafufniviessiliuituiidesdsnaend daedosiy
gnNfiguan1svzaaianatevesiiu (Calder etal : 2007: 5-6)

duduiuduigamiomessniie Wuwdsmemwasiferuasydulnvesii

ivinthiiazanesmemnsludulifisihiululilunisaaeadengg vesiie

NINEINTSTTUTIRIG 3 Uszsanisaadunumvievimiiifdeslesdsfusasfilunisinens
vian1sugnity nsfvuaulsuienineInssssumALiionsinunsianisazdedamidenles
LWL

mazé’ﬁzﬂuumﬁﬁ]wumuﬁammL%amiaaizwmw%’wmﬂiﬁiimwaﬁ’umﬁmwm 534 3 1304
fio (1) arudeslssvestliifunisinums (2) mnndeulewenldfuiiiuuasinienisinuns

waz (3) AnuauleseanfunIsnEns Wwedlsisazdennsalud

2.1 anudanlssvasthldfunisinuns
wnAnaTenTssvemSwenssssumAiiienisinunslududilidulddsmngifude
SunfesvesununAluiaulfUnng 21 (Agenda 21) Farfmunduain Earth Summit fivszne
us@a Tl 2535 eseyfemnudfyues msdanmsiaundsduluuni 10 msudlatigmansdalsl
yhaneth Tuundl 11 mafunsesuaznisdanisunasihdeluund 18 Fannuideslosominensis
awﬁlé’ﬂdnﬁal’ﬂuﬁﬁwLm%ﬁmavé’mﬂuwﬁ 8 finseunguianudonlessening
N¥NeNIFTTUIANAAAINFOURUNTNYAT (Keating, 1992: 25,29,31,46-47) soulusydyan
aw‘ds‘vmmmﬂmamiL‘UasmLL‘UaamemﬂlmwmmmﬂmaammL%amiaasvmwmwmﬂimm
n1sneastaeseyliluuing 4 (2) ﬁuaaa‘gazyzynwmsmﬁL‘UaauLLanamwQummﬂ Fadu
wusnsdivesUssmanAinazdessieumsiieusufronanansznuveanisiUAsuuUasgionnie
dodan1Innensi %wzdwaﬁﬂwawﬁaémﬁLmym (UNFCCC, 2002: 9) d@ruludssina
an¥golu3niiu Soil and Water Conservation Society (2003: 17) l#s1e91unrndonlossening
Wswedinu wleveth wasuleviensnuns Ineaniymnsvedraimarsvesiu fiiaaniila
Ulufiufinsinunsvesssmaansgaiinuiiesesiuaniunisainmavdsuutasgiiomdluauian
foyaisesiuumaadsnanliinisdnwveainivnsuazaandusiiag Aduduimmimensualid
audfyet1dereszuunisinuasiigedddinduladondnlunisudn Wy Storer (1953; 86)
Penman (1963: 110), Mohr et. al (1972: 72) uag Calder etal (2007: 1) atfuayiilag nawdng Intayina
(2554: 2) PgseemdasnenhiduinBluiveenwiase lulssmalveindavduduiniilg
765.12 gnuneranssiols TusmeditAunfudniild 1,516 Sugnuiadiunseols windsdiunls
Unagueginduaudinaniagssusasgiuiinainwnsluiuiineudisegsioiilas snlaidvls
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Unaquuiidulithdwuifervaasgidesdnedumnga sliAnmseedraimansvomihn
gnnfouasfoudmnuan afuanudsmedofiuiinisinumslaesau el 2-1, 2-2)

naudfyvemsnensiilinenisineasdinanilaivideauenadaulovie
gNSANANS uazn 13U URTILALANN 19U FAO (2016: 1) I dfundnnsliuseinasiiag Weules
ulsnneinliifuulovensinumsiflefudginnusiuasmisemisvestan Im&uu’nﬂ’ﬂmwmw
mﬂmmamswwmmimwmﬂmEmmu'mmmmmﬂiﬁuaqm oufndiuuazin muendngiituas
Huundsaumannsaneymainnin uenandeuduaanUsssmiindhonistedunisuusanin
Hunsianseliszyanmddyfenisanasasiiufivild nmsvedraimaisveshu uagnisanas
AwgANANYsAIIesAY fiswazBunluguil 2-1 Seesdmunileuelliuasiuliaonndoatily
nasteRunsuUsan L dumzansie (UNCCD, 2000: 7-8)

] & o 9 1 a 1
M13190 2-1 ﬂ']iLﬂ'Uﬂﬂu’]‘Ua\'iU']‘UUﬂﬂ'N‘]

gt vilaUn MmN AuBnUes | Aavuwgy | Uswasau | Usinasudidudn
Fudu (aw) | veshu (%) | @uads) | Wudiu@ual

1| diudu devan 100 47.82 1,600 765.12

2 SVAIRIIGE UATIIVELUN 70 45.49 1,120 509.49

3 YrauLn el 150 63.17 2,400 1,516.08

4 Unuganssu a1ung 60 43.53 960 417.89

5 RIERES! UATIIVELN 30 48.05 480 230.64

u a

fan : weddnm Inta WiAna (2554: 2)

A13199 2-2 Qaf”i’] ANUdsrgaInnslduseleviaunainianen1 BN nuesssuuiaU Ay

ﬁwﬁmi'ms]
o waAAudsnne (uw/lsA)
YUl = z 4 TIPS "
Augane Ugayne Jagayne Uiy 21nA5au 573
Yrauan 600 28,053.33 141.75 32,745.33 25,093.75 86,634.16
“U"]LUEQ‘R]W‘ﬁm 600 36,800.00 1,911.82 23,284.00 62,625.74 125,221.56
Jufafa 600 12,093.33 51.73 16,568.00 52,651.25 81,964.31
audn 600 18,586.67 321.52 11,768.00 52.651.25 83,927.44
auauanlu 600 1,400.00 7.63 18,836.00 50.096.25 70,939.88
Lﬂgﬁl 600 19,386.67 486.89 20,640.27 48,623.65 89,737.48

I NFUGNEMUUNIYIF dadU wagiugity (2551: 10)
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SnuurAnnisludeiausiinrsavimunifuulouislunisannisihuiivnlfunldile
NSINYATIUBUIARAD 'Wmﬁmw&;mé’?&mimmaﬁuﬁmimwm Imamiﬂ%’wqqﬁuﬁﬁﬁwmiLﬂwmagj
Tutlulitnandnfudusasinnudaiu Tng¥Bn1sieg wd aganmnsavgadsnistiuiitildun
Duituitvinnsineeslusunaald (FAO, 2016: 1 ; World Bank, 1992 139) é’ﬁmamﬁaﬂugﬂﬁ 2-2
Barsndsfimndmunduulovisnsinuesléine nswaafisnanisnisineasunssin u lsadou
(Greenhouse) Tn® Viriano (2017: 91-94) 5189111 Situft Greenhouse TuUsymeAtse SLAURNNES 35
An519lud (56,000 13) @nunsanan usilowels 144,352 dusnenisialug (1,600 19) wasnandn Tu
Greenhouse 1 Lawaas (2.5 15) %whh"umamamiuli'mﬁﬂgﬂmuﬂﬂa 10 Lowes (25 19) wiuligaiu
nssdiunseslassnisnassiithauinnvhmsineastussuulsadeuieannsldnuiivilsasdy
Nufimaniievessumelneg vt Sty YUNNN (2560: 22) Ieseedesidudnisayidevedn
iiasneq Tulsadeuiiiiies 9.73-10.43 % wivonlsudousinaus 19.62-40.48 % LagAgudTia
TAssnsHanawsy UMl 1Lnod Fandndmu nsUgnindunsdlulsasourunn 6x24 wns aeq
nasdsreladay 120,000 uawn ﬁﬂ’jﬂmiﬁﬁuww%aﬂ@Jﬂéﬂ’niwmgmé’mi
(www.facebook.com.compost classroom) wnRnidenadesiusuimslan (1992: 139) Mauely
vuaulouslunisuulgsiuiinsnensliaunsadumananldunnduflifienusuduiiasdes
luyngnvinaneliBnsioly niesiaausliinsiinisinuaslusuuuy “mununs” dielsudtonls!
ﬁmﬁwﬁLi‘]uﬁqLma'qLﬁuﬁmfmaumdaﬁmmmﬁ

Tun19UUa Brand etal. (2015: 89) lasneaudenisugnlddudulunsiansigiuny
UseneBasion Minademaiudnihuasyfutssanniniulunansein SuandlifiunisUfoad
ouloaszwhaninenstnldl fduuasih Tunsdivessumaoansdeldinsuiinidouloswos
n¥nens Ul Anunaviilunsdves Permaculture (Holmgren, 2004: 132) wazlasanis Land
care (FAO, 2002: 38) luidosruuitaudsiiiniutsendslulseimeosansidetiu Simmons (2015:
119) 1mwmummmmLLavmiLmiammsiaqsumLLaﬂLLava'vmmJT,mmLﬂswvﬁiﬁmmﬁﬂguwmaq
L“U?JﬂJIENi”%DNV]SWEHﬂiU’mUﬂ’]iLﬂ‘h}(ﬁi uanmnumumiﬂgumwwamimavmwmwmmﬂﬂm
Anunazii ImamﬁagsﬂwuLLazmmﬂmﬁmwmmwnmﬁﬂﬂuﬂizmmaaiu‘u WALIAN LLa::szqu
(i deafiving, 2560: 16-17, 32, 53) s2uvalAsINsIefieneuununaUstlovissuudne
(Payment for Ecosysten Service: PES) lutssmadonuiy fidenaldiliiionisinunsegiaduns
Fauansdenmstmuauleute Uiliuasulouneinuasidonlosdsiuasiu (uden dumesiuduuua,
2554: 6)

nsdnnistilsusnaduiilisneiluiuiineudsusnglussmadudehivi
vasads 1y nsdiveangilafen Sguraviestuveangdlnfelddinsdantsiudivldluiuiigum
ABLULLIRILA WA, 2444 (A.f. 1901) %3031 100 Tuudn tieadsanusidlainguilsig
avonuazdosiunmsveastimasvesmulagldsyuunsiaiionauwnunalsslosissuudie
(Payment for Ecosystem Service: PES) Tuiwe Aichi prefecturel)

! www.ebd.int/financial/pes/japan-pesforest.pdf
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SnUssmemilsfoUssmeainesuaus fingdlasuiifssguraviosiulaeuidiuiiviliiey
pouvwreniiodlunsouases 16 mailawns flvhdmiviulszanndosas 8 dmafunmidie
SnunituiitnldiFananily ¥

Tunsiivessemelneiuaudeslosweminensinldfunisinuns Wusingluuleune
LATUHUNTALAS LA S WIAMAMEINOLWAITA WA, 2500-2559 fiszyliin Uilidussuy
ﬁnﬂﬁéﬁgu%’ﬂmgaEJmwmaQﬁsim'}aiuﬂﬁmuqmamwauﬂ'}a'}mﬂ Huundafuniuagszue
iheaend tetesfugnnisdesiunsimaneiintu wasduidldenms Saildiiiedest
nMsinuaseRuLar (@dnaunlouisuasunudewindey (2540: 2) luned Usziar 123
I¢eBunelidn “suldiniiufduiudtu fu 9 o1na FuliiBaiu wasunequiiu” uenainil andd
USnwiasusiauardsmuuisnildlaueruiiudonny sguusiideuil 29 fugneu 2552 394N
WUl duuleuisasisazwazmsudlalgmnsniuasaugsguund Jualiinnisdanis
n¥neInssITNMALarAsIndenardosadludnuuresdsa inmziliiduninensidany
Aendesuarduiusiunineinssssumasus vaesila 1oy ¥ Au wazduus Tnefingneans
ma"nfwmﬁﬁmmé’ﬁ@@i@%ﬁ%ﬁmmmLﬂuagﬁuawiwwu Faduesugia deay wazAunndon
feaenndostiunnznssun1sUfsy (2554: 32) Mldiauelid ulsniethiesdanuidosloadeaiunis
damsminennsandue wu Un AR seuuiing seesluauddidinussvvluiostiuineg oguaumga

soubud WA, 2560 NTENTIVNYATLAZANNTAL (2560: 32) lAdningnsmansinunsuay
avinsaiszey 20 U (wa. 2560-2579) Tagn1sudmsdnnisnineinsmsinuasiazauindenssi
augauazdedulugnsmansd 4 szyliin “vImsdanmsminensnisinensedisdaiu aonndosiy
SDGs warduaiunmhmaneasiidulinsfudanndon Snwgiumineinssssund amuglufuns
yhmaineas” Tuen1suimsianmstiauiees Wisiuiivaussmulidudnenindsaiunslii
NNISNYATOLANA iwﬁ’jqmsU%ﬂUqaﬂwqaauiﬁﬁmmqmaugsaimm%?wﬁumﬁﬁwmilmﬂm
oglsfimugyemansdnamillifneasBesfinseunqulufsamudenlosiuninensulsl

2.2 anuanlesvasthlfifuiaunazdinenisinens
funnisinuasildeglulagiuiu lnewmenuilgnlinauasivls dwlvgidunisudoons

[ '
Y ) al

NunUnlaluafa UrldRadunuivesiunvinnisiness Unldsiuisinlidunuinisineansuinanin

7
funUlivsnausuhdfanugauauysal Jaailtlanemdmse laussduusmanhmnuinlily
7

[

Nuinldusazedal3sed
U1RuLN 1,500,000 81U aUL./AY’
Unuganssed 600,000 & vy, /ny’
WRTERER 300,000 87U aUL. /Ny’

d{' dil’ d'l 91& I3 [ sg a [ 1 o 96’ d' =3 [ Y 1 ﬁy

dienundnldganuiniluusunudnangniiateas inieeiuinlilanagluaasgides
a1t duivin (Water Runoff) 88195901157 d90aliAnfunay 12a1amIanaeuaIntinuialunus
Unligniiane sauiaiuinisinwasiiesansiivgnitvey saumaiauvialuigu

Y Calder et.al. (2007: 6)
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mMsvgdaimanevesiuliiliAsnsauaanevesersesssumanumsiiaesaedluein 1y
9158555ulalUly 8158555uBEUR 9158 TuluBEN NGNS Meame 4 Usens Ae (1) sy
fruAudaruanasalunissesiu (2) faldvhared lufiuiidui (3) assuveydnuRuLaz
uay (4) mavAsuudasgiionialasiniviuuassouds (Lowdermilk, 1953: 4-6 ; Juo and
Wilding, 2001: 14-15; Pringle, 2001: 60)

Tunensedudnu o1sesssunisinuasiidedulunivglsy wu lulufiandureuldves
d3amainisneadsfuiussiusine Snseyindiunasiuasuiutgaigeiu Talduudaunnn
1,000 U fapsanunsaldogaudalagtu (Lowdermilk, 1953: 22)

nstansnisisnauldluszuueydndiuuazid Tnsadrstuiuladiu vie Bench
Terraces Wdusinmssniunsunuund 100 ﬁgqmiﬁwmuazﬂqﬂﬁwﬁwm6‘] W suduladuly
msugnimiiuAe UssmeiEuTud vwd luussinaduladide Ussimany msviunuazugnitals
fiuszmeaiu vieugnunduiiiiluvediden Wudu lurivewsnludwiluiudeddhdudesdu 16
Iﬁffiwuaiﬁﬂﬁauuazﬁ’ma’lfﬁ WU Half-moons, the CAAG system, Contour stone bunds with
planting pits. (IFAD, 1995: 16) /9518808 luUszuIanIWvingun win 2-17, 2-18)

2.3 ﬂ'ﬂllL%@NIﬂﬁﬂaﬂﬁqﬁUﬂqiLﬂ'Uﬂi
fufinsinuasvedanildeglutiagtutu dulngiduiiuiininnunsiiognislinisnuns
1helu (Rainfed) Uszanaufenay 80 imdeiutiufinmainumsfiegmeliszuuvatseniu (ngated
area) Uszanuiovaz 20
(1) mMsvausenu

(1.1) aaunisadluninsau

Irrigation Museum (2017: 1-2) Tés18amuli31 msvauseyildintudieussana
6,000 U roupsannalulszmasdus Tnsldhanuidlud warludldlumdeanuddilnnsauas
guisha Sl lutggrudngiiuinedgn dunamiauiuduiuddessuisesn

uonaniulalundeldfinmsyaveuima (Qanat) udweviodailugiuiimezugn
dloUszanas 550 U floun3annia

Uszana 300 Jreun3annia lainisvauszmuiniululssmadsdent uas
Uszaa 256 "?Jﬂ'auﬂ%ammaﬁswwaﬂizmﬂuﬁuﬁwaﬂgﬂﬁﬂ%ﬂmﬂuﬂizL%ﬂ%u‘ﬁ'ﬁ%adw
Dujiangyan Irrigation System %qlﬁﬁﬂWiﬁmuﬁmwasJﬁqsiaLﬁaaLLaﬂ%ﬂizIasuﬂmauﬁaﬁwﬁ’u (ICID,
2017: 1-2)

Twivawsnlglefinnsldszuuraussmulufiuiistusuilawith Santa Cruz dou
ASERANTIY 1200 AUI A.A.150

dithunldlussuuratsymudu shiandnfanunazinléau 39 National
Geographic (2013: 43) lés1eauded3inanilulantiin 1ildau (eroundwater) SUSunamnnia
5,614,000 gnuiAnlud (151991 2-3) ?5\‘1ﬁﬂ1ﬂ%ﬁﬂﬁﬁﬂmwwaﬂszmmaqﬂsxmmm9] walan
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A15197 2-3 YSunauunlulan

. U3uned
29aUsznau ‘
(@nunarlug)
1. E)Eﬂuﬁlﬂﬁ%am (Living organisms) 269
2. #ued U4 (Swamp water) 2,752
3. agluussene (Atmosphere) 3,095
4. arwiuluiu (Soil moisture) 3,959
5. NziadU uaziith (Lakes and River 42,829
6. tudeiuilanuazduRnubundena (Ground ice and permafrost) 71,970
7. 1hldAu (Groundwater) 5,614,000
8. intude s15vude uaviiuy (ce sheets, glaciers and permanent snow) 5,773,000
9. umaynskaznzia (Oceans, seas and bays) 321,000,000

i1 : National Geographic (2013: 43)
Vinewme : 1 gnuiAnlae = 4,168,180 gnuefiuns

UsgmafldildRusmnnidlensinuasfeansgewssn #1 Nijhuis (2014: 68) Ids1e9u
Findunislddldduionsinuasilddedulu Central valley ua¥suadveside imsnznisvi
mannuasluiiufidlfituamudeudiegs feddTuamulunisianaiosdiofiogniungli-un
Suyuitdeddludfidunds Suyuideddlunsredafuasnssodvnanindiodunisliirluuats
\nwRINTIU Central Valley ﬁﬁaﬁﬂszaummé’%%aLLazqﬁyL‘Sa faudinaziinsugnvavanesey
loinefuazdmiheiviilyadmatedunoaaifiniu vaesefidealgniiviiviiiugatu sauous
vidafiandle ideenisiiunn Ssfosinldifismelunsasy

o wm. 2536 FAO (1993 284-285) s1eeuliilull a.r.1800 fifuiivadsznusialan
Uszanas 8 dvuenued iledummissedt 19 fuiivausemudiindudy 48 duenuad 1wl ad. 1990
verefmiu237 duenund g1 3 Tu 4 vesiiufivauseniueglulssmai i fu
sausemuluiu Suie wasunidanu saufuiisiuiuannnit 60 % vesUssmardsiaunian

Tusesulanitufivausemuldveneinuszanm 1% sded Turrmenssy 1960 wazifiududy
2.3% 71 A.A.1972-1975 uandaann a.a.1975 Wudusnlranasndeussann 1%

FAO (1993: 283) laiasigslitanimsinveslasinisvauseniu 3 Usen1snuin (1) s
Aoasalasensvausemuiiuunliuanas (2) fiuanssnusedwindsuuay (3) NM15USMISIANIS
Imamiﬁuaﬂizmumﬁsmmﬂ‘uwmwuaamﬂ%’giﬂémﬂﬂimwu

Aneasslunsvenefuivausemutiuldiinty lusiamenssei 1970 luduladigouas
Sy Avneadrafiuduniaving lussmelne waraudud Ardeadafiuiyu 50% Postel
(1992: 17) lassaulTinmneasdassnsvalseymuvuiaivelu Ju duide duladi®y Undaaiu
HAUTUA wazlneg aglusendng 1,500-4,000 a1usuyansy wazgadia 6,000 dumssyansghu
Wingln

NANSENUNIELAILINEDY AD N5U818FITBIRULLAY LAz wimdiaInnseniTures
syduthlgRy
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n1susmstantstasesnsvausemuiiy danudnduiisfodiussanvuiiaiusan Sad
unliimsuimsdansiasaaigazivasuudasiugmatonviluguves ﬂajupﬂ%’ﬁﬂgmwwhm

ﬁuﬁmiL.m:}magjm&fléﬁmamwaﬂazmuﬁ"ﬂaﬂiuﬂ 2012 J979U 324 aruLenUes (2,025
&ils) witanunsadeilaiiies 275 Snuenuas (1,718 dnls)

Uszinadfi i uflvadsenuanndigado Ussmaiu $1u1u 69.4 druenued seasunde
USTnPBULALT LI 66.7 SMULENLAT anSTaLNENT 26.4 AuEeNkAT 8rn8 3.95a ueanuns 8EUa
3.65 AMULNLAT LAZDRALATIAL 911U 2.55 auanuas (FAO, 2014a: 1)

Asldhuimasitenisvausemuiidadiudesar 38 vesituiilulasinisvausemuialan
lngeglunivaininilenazld Sevay 46 niliawdy Seuay 39 nIUglsy Tesay 30 Oceania
Yauay 25 uavviivomiinSenay 18 vesituiimsinuasusaznil (FAO, 2014a: 1)

sowntul 2557 FAO (2014b: 1-3) lasgaruaniunisainissausemulantii

“Auiininnvasiiognelilasinisvarssniuveslandiiesiosay 20 vosituil
MmN uikanesidtesay 40 vosomsiinanlalan

nauszmmmeulivesnsiansigmesilitud meldlasansvaussnnnieigade
igesesay 3 ludaudosay 20 veeiuialssniuialan uasddgymusemnsnisviauna
o1nsialanidiosay 12

msvasymunIvgium IS RvilinanEnge wieuRuy e119adngNY uay
in3assnsna lidunumiddnlumsufimdeluniviede degduiuiimsinvssiosay 41 oglu
melilasinisvaussnudaiuiuansosay 26 lu a.a 1970 (A, 2513) aAnITUIMUAALEINTT
VINTegay 24 [uva A.A.1990-1992 aamae Tegax 14 1wl 2010-2012

fuitiiishengeiigalunsverelasinisvassn Ao uitvesnguussimamoy
linsiansreesns) Sadituiilnsanisvaussnnlutagviudemdsluiveiuiiiiinenm Ae 7.7
Frugnuns anituiinianenin 38 dnuenuns uazlunivewsnild Fettaguudiuilazinis
vavsenuemilalud Fo 16 Anusnuns 9nAuindsenm 60 Arusnuns

lunuiewds Faituitiszsnal 230 Anusnunsognelilasinisvatssniu Fudu
Sogay 70 vesiutvaussyuialan Ussiiadesay 60 vewituil 230 Anuenunviososay 42
vouituitvaszyuialan eglussinaduuassuie

lunFveuinunieldlihlifuienisvarssniuvssaasosas 59 vositui
w85

ludunisusmsdansiudneavasgldmelouginensudmsiubisungudls
1h7uau 33 Ussina

mslsibvavsemuilaniuiesay 60 1iieomsuansyity daluniieidsldnas
seynvguiNTegay 87
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World Bank (2003: 1) 1831a512%13717 iiWeanavaueainaiudadnisvadlan asdaedns
vegrgnunvausenuludsananiasiauioanlvagiedog 40 aruanuns WU a.a. 2030

(1.2) MsAuANTvaUsTn

delinnslddiionisineasiluluegrsuseudn waziluseansamuind sy
proATuMITITsNwsEULTaUsEu eldinnfuadivaUssmuaninuasnslulsemaniigeg
ANNsNUNINEsEaR SeensiuAiadsemuludseinasieg wuddinisiiusidn
FAUTEYNUNAINTEUUTAUTENU AR wazannlE Ay

FAO (2002: 1-8) is1euannsdsnddimaiivamiaussmuvssUssamaniig
Palan 303 2 szuu Ae (1) Wumud3unanisid (1,000 anuIANLRg) wag (2) uauntae
ﬁuﬁﬁiﬁﬁfﬂumiﬂqﬂﬁﬁn

Tumsauatuilindniassmaitbifuamiadsenuliing Yssindlne e1gi
onsidy tautuou Tty (Faud a.d. 1992) Tuuaus (Faus a.6. 2000) Tsiowfle wazddus

(2) Mmsvimsdamsiitemsinenslulsanadasien
Sitton (1997: 1-8) l¢iasuanszddynisdaminionainuaslulssinadasiealifel

“Sasea Idnnauduussmeile a.a.1948 (w.e. 2491) usinsAnwuitedanis
n$wensiitensinunsldisuundeudue a.e. 1943 (n.4.2486) 1u1nzLameumWIma%’m@i’jwzgﬁ’m
3 Wwid wiazuvievinetu 30 Alaluss Wefnwanmay 511’715@@)’ susUSinaluiinnuaseiiafivi
anmnsougnldluiuiingiansisiny 1l a.a 1946 (n.m.2489) Iddadavytufindudn 3 ure
wazifiudn 5 uvie Tud e 1947 (.61, 2490)

mﬂﬂ1':?L'%':ué}’uﬁﬂmﬁaﬂénwudﬁj@mﬁﬁwé’zyﬁamﬁsmmmauﬁw NINABINIIV
ManuAsLaIMILAfisanafedfednisvaUseniu FadinsAnvudindudugnienine
s3tAnen uargnningt luFuusnldfinisyaansvouinanazinildfutuldudlduutos
ezl seunldinsasadeusarerafiuihuslivszauanudiSamsznsivdsuudasnes
Umnnsuluusias T nsdduladuaniiefonisini fungausenisinumsinanneumienes
Usznalagldviodai

vodsilasensusnldfndaile a.a. 1947 (n.e. 2490) Fausfagliiluusunad
aanowsifadtosnuasnslunsianeuunidaddianueuiaa vedwilasinisusniiti
Mnveumannaeunilovemianseninn dauem 190 Alawas veflvuin 6 i1 duilédas
1 a1ugNUIANLUAS

soviodunaneilfiudsuradu 20 T daildlas 30 Srugnurardiuns uas
sionlul A, 1949 (w.a. 2492) Mmendin1sdanasemadasnoalul a.e. 1948 (w.e. 2491) ud
¥auonemdnundiiugusiuuan Iitinsusulsnisuimsiamstiulu Tnedaviilasans
dathwunalng Weiinnsieadwiodaiawn 66 41 Wihanuitersreundmeiansiown
sz 130 Alawns Fedehlild 100 ugnuiaiunssed
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TAsanisdeinlasanisitaesio National Water Carrier 1111970 Kinneret 3o
V@ UNNAa MwweuiievesUsemne Suneadslud a.e. 1956 (w.e. 2499) udnasalul a.a. 1964
(W6, 2507) USnausifidemiaviedussana 400 augnuIAnlunssel

Usinashiludseinadaseaidnmléiuszana 2,000 augnuIAnlunssel Tile
NSINEATUSELN 60-72% uaﬂmﬂﬁ?mﬁaqﬂiﬂm%‘lm LAZRNANUNTTY

desnnihhadamsldduitenisinenslulssmadasioasddsyuuimen (Orip
irrigation) 1Junan”

(3) miu‘%msﬁ’ﬂmsﬁqu’f\iamsmm’luﬂszmmw%’gam%’uLaﬁLsm
nsldidudionisinens iﬁﬁmﬁummﬂ%’agamfmmmam%ﬁ"aqﬁmauLﬂﬁa R
ICBA 1&1’@?&%%@‘1’7{Lﬁum’mwi’ﬂumsﬂqﬂﬁﬂumLaﬁniwﬁ'jw fwounde : ounandiviilinzianse
Dudiden
Lieth and Koyro (2005: 6-8) lanuniutianisugniteseuindely el
“msliisounsovarsedaunduoms uazemssnsladluiuimetieemiy
glsvuniiuan9uu s Aster tripolium, Salicornia sp. Triglochin maritima Farhuntusnlu
aanvseuslnesneg wisliiueimisand vioivsyau
nsAnwSeeidisuludunaassy 1920 (.. 2463) UhF3ne 1w 8in5-oeansey
A Hogo Boyko ia Elisabeth Boyko laanwivveuindelunsa Neusiedler [upoaine Boyko
wuilimangviniveuinsetulaluiunsig (sandy soils) usnsAumussnaadlaiun s use
ATINYIN
gounlull 2503 ladaniseludssnaupuinisudisasnies Boyko Tiitrrey
indetulaly Tulnfu (saltmarshes) vusuiduns e uilsimuioeidnlnduls luiuiniduaumies
snassluugieaatluaa1senInya7 saline ecosystem (fuszvuiiduualialy
msuanRvNdInITANISTIgNADs”
Fhonauiugumsinnsding Tl ae. 1981 (w.a. 2524) Sheikh Zayed
Bin Sultan al Nayan wisUssmeansgemsulediian (UAE) lsinfivseuinderilanumeassugnlu
UAE Tneseanninded Nashalla T4
ICBA ddndatuiile a.e. 1999 (n.a. 2542) Tneflunusunaaesgniiy 3 ssuu fe
(1) Salt-tolerant crops (2) Salt-tolerant and halophyte crops wa¥(3) Halophyte crops Gl
Ayt fiseazdenlunsed 2-4
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=] < 1 1 o/ =
M13190 2-4 m’mmﬂumamm ﬂUﬂquIﬂaENUQﬂW%

Salinity Production system
Slightly saline <5 dS/m Salt-tolerant crops
Moderately saline 5-15 dS/m
Highly saline 15-25 dS/m Salf-tolerant and halophyte crops
Very highly saline >25 dS/m
Seawater 40-60 dS/m Halophyte crops

dS/m decisiemens per meter
141 : ICBA (2003: 2)

INUNUAIUAINGTT ICBA  Ladin1sneaasaugniiavaieviia 1y Quinoa +Jufivems,
Salicornia w38 sea asparagus MSURAATUTDINETTIAN Sesbania WialaudmSuemsdn’
Mustard dnsundaninsiuiiniionisuslan Safflower viemenddesiitenantsiuiiniion1suslan
Triticate ufufivnauiusiulvisznisimanduazdnnlsd eduoimsdn

Tugrufisvouindenie Halophytes tu nuiringridufizemsdniivialafie
Sporobolous virginicus wag Distichlis spicata @uldva (Shrubs) S Atriplex spp. \iulnléd
\u Atriplex lentiformis wag Atriplex nummularia

fnuduiidddnuianilfife Sunndy (Date) Aidunaasaiiowiunandn (ICBA, 2004;
9-12, ICBA, 2012: 2-8)

(Wsngseaziden Tudssananmvngun wi 2-21, 2-22)

@) madeuanwnziansedunuiivgnihluvssmeassisasgussvivuiv

Tudsenadulafilasanisugniilunsianste Taklimakan Tngldssuuinmen s9uMa3saue
wagUszaunadsalunaneiiuiiaseazidenlunanwini n2.1 (i 2-17)

(5) anudeulosvasulounethlsl finu thuaznnsinenslulssmauniide
fegsanudeslsmosloueiild ffu 1 wegnainuasidvsngedisnalulssma
uillie vivemini fadulssmadogluiuiivsiansiesens Tiufl 982 mansilawns oglum
U IUAsULSS (Hyper-Arid) 78 m3eRlaimng uauda (Arid) 335 msnailaiuns Aauwiauds 569
m519Rlamns (UNDP, 1997: 12) lafinssnvunusesunisulsammwidunziansie Tnoideules
ulgune 5 Ay lunsouiufe
1. Land and Natural Resource Management
2. Water
3. Agriculture
4. Forestry
5. Economic Policy
Mndhetesinanilduandiifiuimnudenlsmemlouienls Weveiiau Weuneh
wagulaurenisinens (NAPCOD, 1996: 8-10)
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v ¢ 3 o ¢ o 5)
U1U11 : IU YrauuIuY : Uasiiden

Uszaranmnisdnvinduduladunaugninaludssmeanig

fisn 1) Pringle (2011: 34, 57) 2) www.pinterest.com/pic 3) Franklin (2000: 9)
4) Mcmillan (2018: 82) 5) Klum (2008 : 53)
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Uszaaadsnisauindaunazunlunaning
flan - IFAD (1995 : 16)
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MszUn laaulunziansneinn

st lneszuuunen (Drip)

U52UaNINNITUITNI5IANISUN IUUSLINAD AL A

fian : Sitton (1997 : 1-8)
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LUaINAaBINYRINITAND

N5NARDSLTUNZANUNITNUANYDINY

Uszananmauiddenisldunaulunisugniiveess ICBA 7 glu ansgousuiafisnd

1 - ICBA (2004 : 2 ;2012 : 2-8)
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Quinoa-1
Ames 13761
Q-1

UszunanmauiddenisTdunaulunisugniiveas ICBA 7 glu ansgamsuelivsnd

1 - ICBA (2004 : 2 ;2012 : 2-8)
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R EHIE SR

Afforestation on Sand Dune with

Replanting with Drip Irrigation in
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