47 O
1%’% .wﬁ;
FgauatuaNy Tl

(Final Report)

yalasamAFedafifnisuuuiidausanlunisiuyszuuinuns
defiululasanrswaniuiigawuulassnianadsliedn
Participatory Action Research (PAR) on Sustainable Agriculture
in Pongkam Highland Development Project Using the Royal
Project System

WHUITUNITITY: TEUUNEATULIANUNFINAZNITNARUDIARINS
1AS9N15ha9

16

WNWIINT AIIUNT LasANY

atuayuuILIngaaItuIIUASHAIUINUNES (29ANTTUNIYL)
UseanUauussana w.A. 2560



F18UAVUHNY D]

(Final Report)

= oas = Y = [ &I &
YAlATINSIBBIUGUANswuUlidusalunsiuyssuuinensdgu

as 3 = 1 o
Tulassnrswannungauulaseinimadelden

Participatory Action Research (PAR) on Sustainable Agriculture

in Pongkam Highland Development Project Using

the Royal Project System

o o a 4 4
LLAUNGTIUNTTI8Y: ‘53‘UULﬂﬁﬂﬁul')ﬁﬂuﬁqqLLa2;’ﬂ'1'5“'5]?191]6&ﬁﬂqqyﬂﬂﬁqﬂqﬁﬂﬁqq

ARIZEITY
UNEINYIINT ATIUNS
WNANIIFITIU 5ITUGTT
WNEIFINE AINUEN
WPLNIY  UNEA
wgedsn Uy as
UNEINNAANG 157501
WNEANIFAIG UADIEY
weamoniun duune
wsaevas ngusznninu

oo N R W e

Tne

Aanm
A0NUUIVLLATHRILNNUTAS (29ANITUIANTL)

A0 UUIULATHAILINUNES (D9ANTUMITU)

A0NUUAIVBLATHRIUINUNAY (99ANITUNITL)

A0NUUIVLLATARAILIANUNAY (D9ANITUINT)

A01UUITHLATHRIUINUNAD (99ANTUMIYL)

U

I
&

&

'}
&

b
&

A0NUUAVBLATWAILNAUNAS (99ANITUNTL)

L

=S

a0UUIVLLATHAILINUNAS (D9ANITUNANT)

L

&

=1

amﬁ’u%’mazﬁmmﬁumqa (BIANTUMTU)

=l

A0UUAIVBLATHAILAUNAS (99ANITUNTL)

A

un3IInU 2561



AnNANIsUUsZNIA

=t

YevaUAM an1uITeuaziauIN U (eeRn1sumivw) Mlvnsatduayunu

oLl
YalAsaNSITe el UAnsuuulidusalunmsiulseuuinunsdadululasaimstauniuigs
wuulasanmsvadaldedn Tutliudszana we. 2560

ANTKITETRTRUAN INERTNTLAzE T guTungu Uil Uruasugsed druuan

Sruduite wartdld ﬁ’mﬂ’nLazL%’mﬁﬁﬁiﬂwmsﬁwmﬁuﬁqqLLUUTﬂ'ﬁﬁﬂ’]‘swa’aﬂﬂqﬁ1
fuagney suneduigy Taviaiu Alimnuiudeuasdiesunsmiuasninlunsiide
vovouRuAnzindfeiuduiunuidadusgisi veveunudmihiiantuideuaziam
ﬁuﬁqd (d1unane) nasnaugiiinerdesdug delildsoun Mldsrudndun1side
FaiiRnsluadeiiduedad

AZHINYN
1N51AY 2561



ASHATY
WINTIATINNG
%a-aqa UNEANLARIINS ASIUNT
IS 1n33
VUL aotATeuasianniiuiias (eadmsumvu)
ﬁagj 65v 1 fuagumn nnaiiles Janingedlva 50200
Insfnn 0-5332-8496 #ia 3201 / 0-5332-8494
Email: kesaraporns@hrdi.or.th
Rt
Jo-ana WNANIUFITIU §550aTI0
B Un39y
e lIR! antuATeuazianntuiias (eadnsumvu)
flog 65 1 fuaawmn 8newied Jamdnigeslug 50200
Insns 0-5332-8496 ¢in 3201 / 0-5332-8494
Email: natthawanO4@gmail.com
fo-ana UNENEINa AU
FLIAUS Fmihiilasanas
WUIEU amﬁuﬁﬁ'&uazﬁmmﬁuﬁqa (89ANISUINTL)
iy 65vy 1 fuagnmn sunailes Fmiaeslval 50200
TnsAnn 0-5332-8496 6l 3201 / 0-5332-8494
Email: suwimon.anne@gmail.com
To-ana WEANY UA3EF
AU sivrudlasameiannfiuiigauuulasinisvasived
NUIEU amﬁ'ﬁﬁ’mazﬁmmﬁuﬁqa (DIANTUMIYL)
fiog) 653 1 fuagn dnaiiles Jamiamdeslval 50200
%a—aqa wwadlsn Jgrde
P N33y
WU ﬂmﬁuﬁﬁmasﬁwmﬁuﬁqq (89ANISUNVU)
ﬁagl: 65y 1 siuagun 8Lneiiles Jmiaeslmi 50200
Insfnm 0-5332-8496 #ia 3505 / 0-5332-8494

Email: adirek_p311@hotmail.com



%a-aqa
RIINTAIN
NI
fiog
Insene

Email:

%'a—aqa
AU
WUILIUY
flog

%a—aqa
ERIIAIE
WU
flog

S‘E‘ia-aqa
B
WYY
ﬁas{i
TnsAn

Email:

wRaMnUanng 151301

un3dy

antAdeuaziannituiias (eadmsumvu)

65 1 Fuaawmn 8newied Jawmdngeddud 50200
0-5332-8496 ¢i0 3404 / 0-5332-8494

kamontip39@hotmail.com

UNANMEANIN 8ADEY

Fwihillassns

At Touasinunuiias (psdnisumuw)

65v 1 suagun dunedles Yamdadeslval 50200

W1AI88uT (HULe

mihillasenis

antuideuaziannituiia (eadmsuau)

65v 1 fuaawmn gunewied Jamdnigeslui 50200

wNaMOYas Ineuszasai

1n3de

antuideuaiannituiias (eadmsumu)

65v 1 siuagumn 8nnawlles Janingaslua 50200
0-5332-8496 %ia 3403 / 0-5332-8494

iamabsorn@gmail.com



o
#73URYL3IDN

Anfnssudszne
AR
CRETEDY
a5uRYn19
a13UN N
UNARNED
Abstract
unil 1 unmiuasinguszaca
1.1 MANNISLALNANG
1.2 AnguszasAveinisidy
unil 2 MIRTINENaTs
2.1 aseuwaAnnsediuaulasin s dodaiiui
2.2 szuvlnAnenT (Agroecology)
2.3 WIARLTITEUY
2.4 MTITYIZUUNEATATIN
25 WwIRnnunsEaBy
2.6 NOUHAUYUNITHER
27 yATeRisaTes
unil 3 385N
3.1 35015998
3.2 anuidniunsive
unil 4 HAN3ITY
4.1 ATIATILVAMNANTRAYDITTUUNYATVRIYIYY TEUUNTAUETH
INERSVRETINNAILY LarseuUREadenin
4.2 miﬁﬂﬂ:mi:‘U‘Um'ﬁﬂqﬂﬁmﬁmmxaﬂuﬁuﬁﬁw
4.3 msfinwszuumsdgnimaununisgndvilnaluiiuiianndy
4.4 MIAtUaYUNITUIUNMTITIUIIDUNYATNS
unil 5 asunan1svnaey
LBNA1591984

1

=
O 00 R W W N R, =, D E P e e & D
=

[ e T S S
O OO 0~ N W N O

19
29
31
35
36



#130RYA1319
as1ail

1 Yadeiidusivuaussanesssuuinanuas

2 MIWIEUTEUNITRRILILUULALLAZ ATV TTUUNBATNTTY

3 swheinuasnsfidisaulasinmaaeu R (GPS) uase pH vesiu

4 wa‘iLﬂ‘ﬁ’]315?1mauﬁﬁ'uaqﬁu’[.uLLUafmrﬂaaUﬂTﬁﬂqﬂﬁumﬁﬁﬁﬁwmmwmm

5 puneananiumagUuRug Ayamurasaki (Hoia4) wag Beni Azuma
(ifedwded)

6 AMANVDINANE mﬂummﬁﬂuﬁuﬁ: Beni Azurma (i edvdes) ﬁﬂ@ﬂmﬂaaﬂ
wazviouiug

7 wamsleTwideyasiuiuwiiedsnosure wanansumadyuius Beni
Azuma (ilpdwdes) #vgnanegoauazvieuiug lufiusiunazdusiuly
N3

8 Wamlasiziteyaninueninvesmananiumeadyuiug Beni Azuma
(iHefudes) fiugnanneenuazviouiug luAusiunasiusiutunsng

9 wamsiszideyaiminiadsdevivomandniumad Juiug Beni
Azuma (iedndes) fiugninsenuazvieuiug luAusiunasiusou
Yuningy

10 sensinseidoyamiunitinvemandnsiumadyuiug Beni Azuma
(flodmdas) fiugnansenuasvieuiiug luAusiusasAusaulunse

11 auemdavumsvesumeduiug Ayamurasaki (iflodiin0) Wug Beni
Azuma (Hledimdes) uazugiiudies

12 Uiiauasselddetuannmuesnandndumeadguiidcneliannsal
matnussUFsURiRuIan i

13 FununsUgnifumeddundsunauiatiuil 1 13 ivgnanseniug

14 ﬁu'iqumiﬂqnﬁaﬁamé’amﬁm%’uﬁuﬁ 113

15 Joyanandn (Fruruiiadnesukaziminindsdafu) ‘uadﬁumﬂzﬁﬁu

WU 6 Wug NMUgnnaasuuuiunneulugay

21
22

23

24

24

25

25

26

27

28

29
31



o
ATAN

oy B WM

10
11
12
13
14
15
16

#130RN N

DIAUTENOUVBITEUUNYATTILIA
aqﬂﬂguﬂauﬂ’nﬁl,ﬂﬂzﬁsxwﬁt.mmm
NIBULIANMTLAEATNTTUEIEL

wanAnSumadusiuau 2 Wug Algnvaaounnoeniiug
wamnasusiumadUuilgnandruvemiouiug (A) wavsonug ()
dnwnugnsniyiulavesiumaduiignangeaiug (41e) wagvieu
g (127)

wanAnsumaguiiug Beni Azuma (tiiadindes) Ugnamnseniuguas
viouwug

U%mmﬁ%mammﬁummﬂﬂwﬁﬂLﬁuﬁmwawammasﬁﬂmﬁ
nsdnsunn e sHanAnumadduiidsns liavnsainasinens
Usuiiauvinian 1

LLUaaﬂqnwmaauﬁaﬁaawﬁquw
wampaeulinanadenuuiiuiiannduiitunaei
MINAFBUNITINNIZVEIENIENUINVIIRUTUN
mseaeuAsnsUanemesluiiuiiaindueidory
msnwgumskaaumadUulidaunmlunamwennynns
miﬁnwrﬂa"mm'sﬂgnﬁﬂwaazﬂﬂuuanaamwmm
BouvilsedaussguesaudiamulaseinsvalvuendmuazAnwgay
nmsUgnauluidasvenuans

22
23
23

24

25
27

29
30
30
31
33
34
34



UNANLD

anuifonasifauifiuiias (@ma) Wiuunuansasuuiuiiaamiudneue
nMeam Fnmuasgrumsmsednluamanisinwns eenidu 5 e Usznouse guwuiiiisu
91nNsUgnily yuruduiles yrulgninali-tnlng guvwiundundn uay giudianiy
ﬂ’]’i?lﬂ‘isi'lﬂ’iflm‘ﬁﬁaﬂﬂ’]'ﬁ’Jﬁ]FJL‘ENWU‘MLW@Iﬁl@ﬁ\laﬂ’m’mE_I‘VIﬂ’]31’1iﬂﬁUUﬂuUﬂ’l'ﬁLLf‘ﬂ‘U‘ﬂmWﬂLau
Fuursruunsinunsivrasfuanwindouveninuaslnavasuruuuiufigs
nsissluguruiigiuannisugninals-tlne lmmLuun’rs’luiﬂiqn'rswwmwumqqLLUU
Tssnaviaasliadn duagnes sunedufiqu Sadaun Ssdulngduauuidoszneu
ordwnunsnssuluiiuil 3 Snvay fie (1) ﬁuﬁmﬁﬁ“13’1Sﬁaﬂ‘ﬁzmuﬁﬂﬁﬂgn%”nml,l,as
Frlnadssdnivdeun (2 Aufisudueiuasdsuuwmanifinsgnling Wy @l Aud
(3) Wuftmaduordeidudniudosas 70 vesituilianuainsgndnilnadssdn fuazdnls
anszitdluganiawnedand wa. 2559 s1afudetnilnaissdninndfianlusou 10 9 lag
fnmiudoanasanilansuay 7 vimwmde 3.5-4.5 um uasinissiausinasueluusiasu
dwalfinunsnsiselfanauazividuiuiy duiu Salenusniudesdnwszuumsdan
ﬁfﬁ'w'1uﬁanﬁaWuwma'%"mwlﬁﬁ%ﬂussaza;ml,a:ﬁxaxmwmLmum'a‘dqn%’n‘ﬁwml,ﬁymﬁmﬁlu
Mufivuazuuiiuiianndu Tnenssuaunisiidiusiuveainids dniaulufiud uazinuasns
Tufiuihinges 5 nqutiu ldun Toeh edymiFes unan duil wazilds

i
af =i

o - a = o v L4 da ¥
pan1snageumalulagnisugnitaniadeniveasneseld fall (1) Wunuindun
yausenu Usenaume (n) nsnagaunmsugnifuwmeadUu 311U 2 Wug Aie Beni Azuma
(vlodindes) uay Ayamurasaki ({eda9) Tuuvaswesnunsns 10 518 dwsuiugiiledunam
w & a o = ) 8 o a w v oa Y a
Uqﬂmﬂaaﬁwuqﬁwawamaaa 1,485 Alansu/ls dmine@e 296 nSU/FU UIUFILREY 2-3
/AU uavivilinede 125 N3N/AN WagAnumIuRae 10.88 aamuing diuiugiiedivies
lewWseuiisunisugnaneeauagvieuiug wull sudgnatneeniiuglinandniady 2,243
= ) R W = @ ¥ o - L w Powoa ' w &
Alansu/ls dwinnde 448.61 nSu/AU IuuiuRde 4-5 /v ananddunUgnanvieuiug
Felinandniede 1,709 Alansu/ls umineds 341.97 n3u/Au Iuiuiiade 2-3 w/eu
widunugnangapiugiividniade 80.42 nFu/ Weeninduiiugnanvieuiugndiuivin
EJ ot at v 5 el L4 EJ -y & 1 74
W@y 99.18 N/ Tusnuausuns 2 3nsvantyianiuvinuiaiy 7.2 aarmuing wiey
o Y wa ¢ ' o P ITIE o & o v o oed A
Auiiladnsegvinudmelnvuinisvasiumag Uuis 2 WugSsuisuiuiugiudos lny
s mandadumag Yuns 2 Muguasiugnuiles undeiaglulasian uan1siesign wuii
@t cl 1 at L3 3 1 . . .—_-J
fumagUuiiugiiledmdos 161 Dietary fiber wag Starch @391dn 8.36 war 47.31 ¢/100 g
sesasuAoNUgIladN WU 7.46 uay 44.75 ¢/100 g auaInU druiugiiuiiles e
Dietary fiber waz Starch sinfign WU 5.54 uag 27.67 ¢/100 g lng AS.UN. Uszand Wiguysy
1 | . 1 o = = Cal = )
a7 Dietary fiber HrgluisasnisaunaszuumaiuaImsuaziivsvlovidonuntiodu
Tsatumnu ludwvasalnalauunasuds (Starch) Wualiouwwnasadesiiiunundsauli
dieseniefesnislindenuivgndesliidunglaadielfmnarglilindnudely
H o va = o o ol alf ey i 5 a
wan3INUFIlaILAT199a15 Anthocyanin datllusaningusoarsdnlvnduns 179 wavundu
dm3UilYillians Anthocyanin g9a¥97892aANULEDUYRNYAT FIUaNdNTIELIYRINITAA



Tsalauazidudongaduluanes fonsdudilaliidendusududou srasauidoues
AN ﬁaaé’uﬂ%qﬁw?édakﬂ (pathogen) 8lala (Escherichia coli) TussuuniaiuaInig
s‘i'faLﬂummm‘uaﬂwﬁadi’muawmm’nﬂuﬁﬂsﬁw Namﬂm'ﬁmeﬁﬁummﬁﬂuﬁuéﬁmq
(@n) wundlans Anthocyanin 1,054 mg/ke | aesniniinuly nevatUadiag useiy Wveuuns
(Marcin et al. 2008) (2) fuitaraduorderidu Usznaudae (n) nsnaaeunsugnliing
Tasansmadsuaziugnisn nudt uzsiae e1lanale wazdosmin Mugnnaasuludl
wet. 2557 fulldiars o viladnsesuduing aaievsulinandnldlul wa. 2561 uwazly
U w.e. 2560 1ﬁﬂqﬂmaau1ﬁwa‘s'mﬁmzuumg%’nﬂﬁuLLa:ﬁ'] laud alanlaiugieAinaseiu
ol laiustinesdu erlanla Fune) unhlunotugd uzahanimenliives uzdawuia
(Foma) H3s (Ng) Nzosdn aoInes HegnulnysuInyes wazuzuUTen luulasmes
NwATNS 12 318 nudmaeUan 1 iwew dulinasuinisuangealmiuds () Msveaou
NSV IBRUTILEMUINIT TIUAUNEATNIIINIY 18 18 Uag (A) NMsnaaauNIsUgn
nvedluwlasrannunsns 9w 4 518 Wisuisuisnsuaniuulasinisalsmenisuan
Huumldszozan 50x50 wufng AuASasiAnvesneasnsrenistanlnglifszezugnii
daLau Wit wdsugnvadeu 1 Woudusvewia 2 BBmsiimalasyiuled

msatedaUf iRnsuuuiiduiululasimsillfiaduasnsdsuivennunansly
watgau tnwasnslafiausulunszuiunisseyldymaunisinensvesuyy nsAaEen
Tangideanilymvesury insasnsnsvisdnenimvesiosduludunisliuseloviiau
vasnuesiiuenanmsanininadssdn insasnsldnsuiisamiuanunsavesauesain
nsnageumalulagnisugnisuazyiiniizniadion inuasnaiinnisiseussauiulunismie
yenewugivioshiuAuvesNTY

o
s

o o o = = & o o (] o
AEIALY: FVULWINUN  FSUULNBATEIEU TUsm



Abstract

The Highland Research and Development Institute (HRDI) has classified the
agricultural areas on the highland according to the Physical characteristics. Biological
and Agriculture livelihoods and divided into 5 areas, including The Opium-based
Cultivation Community. The Forest Tea Cultivation Community. The Upland Rice
and Maize Cultivation Community. The Upland Paddy-based Cultivation Community
and Dry Zone This study uses area research principles can support the problem-solving
and development agricultural systems suitable for agricultural ecology environment
of highland community. The Upland Rice and Maize Cultivation Community research
was implemented in Research Pongkam Highland Development Center, Tambon
DuPong, Santisuk District, Nan Province. Mostly indigenous people has agriculture
occupation in different areas and divided to 3 type (1) Paddy rice and maize in
irrigated area (2) Fruit trees cultivation such as longan, lychee in foothill area.
(3) Upland area need rainfall is 70 % in upland rice and maize cultivation of total
area. Until the crop season in 2016, the price of maize was lowest in 10 years, with
the price decreased from 7 baht per kilogram to 3.5-4.5 baht, and the volume of
product is limited on a daily. The effect is income decrease and debt increase. So
necessary to study alternative cropping systems that can generate short-term and
long-term income instead of upland —-paddy maize plant by the participation of
Researcher and Developers in this area. And there are farmers pilot 5 villages, such as
Pongkum, Sriboonruang, Na-Lao, TonPeung, and NumSong

The result of plants alternative technology for incomes were 1) Irrigation water
field area consists with A) Japanese sweet potato testing that there were 2 strains, Beni
Azuma (yellow flesh) and Ayamurasaki (purple flesh) for 10 persons own farm. The
average of yield of purple flesh sweet potato was cultivated by top sprout are 1,485
Kg/ Rai, the average of weight are 296 ¢/plant, the number of average of tube are 2-3
tube/plant by average of weight are 125 g/tube and the average of sweetness are
10.88 brix. For yellow flesh sweet potato was compared the top sprout and second
sprout cultivation showed that the average of yield of top sprout plant cultivation are
2,243 Kg/Rai, the average of weight are 448.61 ¢/plant, the number of average of tube
are 4-5 tube/plant that more than the plant which was cultivated by second sprout.
The average of yield of second sprout are 1,709 Keg/Rai, the average of weight are
341.97 ¢/plant and the number of average of tube are 2-3 tube/plant. On the other
hand, the average of plant was cultivated by top sprout are 80.42 g/plant that lower
than plant was cultivated by second sprout, the average are 99.18 g/tube. The
average of sweetness of both treatments are 7.2 brix, furthermore 2 strains of Japanese
sweet potato were compared with landrace strain by analysis of nutrient after
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microwaved to steam. The result showed the yellow flesh Japanese sweet potato
have highest of Dietary fiber and Starch are 8.36 and 47.31 ¢/100 g next the purple
flesh sweet potato are 7.46 and 44.75 ¢/100 g, the lowest is landrace strain that are
5.54 and 27.67 ¢/100 g respectively. Phrasong Teanboon MD,Ph.D. had reported to
Dietary fiber Helps to balance the digestive tract and is beneficial to people with
diabetes. Glycogen and starch are the main sources of energy. When ours body
needs energy, it will be digested into glucose to metabolize for energy. It also
analyzes Anthocyanin, a pigment or a substance that gives red purple and blue color,
plants with high Anthocyanin can help cell degeneration slow down and reduce the
risk of heart disease and stroke in the brain by inhibiting blood clotting. The
deterioration of the eyes slow down. It is inhibits pathogenic Escherichia coli in the
gastrointestinal cause of diarrhea and poisoning food. The result of analysis of
Anthocyanin in purple flesh sweet potato (steam) are 1,054 mg/kg that higher than in
Purple cabbage Radish and Red onion (Marcin et al. 2008). (2) Upland rainfall area
consists with (A) Cultivate testing of fruit tree’s Royal Project and Commercial variety,
there were 3 varieties of fruit. Mango Avocado and custard apple that had cultivated
since 2014, all of them was good development and expected going to begin the
product in 2018. For 2017, the fruit trees were cultivated with soil and water
conservation systems, there are verities of Avocado (Pinkerton, Peterson and
Rootstock varieties), varieties of Mango such as Choke Anan, Num Dok-Mai Sritong,
Kaew (root stock), Guava (Kim Ju), Thai plango, Long kong, Custard apple (Petch
Pakchong varieties) and Sour Tamarind. In the plot of 12 farmers were found that
after 1 month of planting, Fruit trees has shooting tip (B) Rattan (Nam-khao varieties)
were planted for breed testing cooperated with 18 farmers and (C) The experiment
was carried out on 4 farmers, comparison between the method of planting by the
Royal Project which was planted in rows with 50x50 cm spacing and original method
by farmers that was have no obvious spacing. 1 month later, the result was showed
that both methods are growing well. The participation action research was enhanced
the learning of farmers in many aspects. Farmers involved in the identification
process of agricultural community issues, selecting of the problem in community, the
farmers able to know the potential of localities of land owner. In addition to planting
maize the farmers are aware to their own abilities by the cropping technology testing
and alternative of plants species, the farmers able to together learning for breeding

of original plant of community.

Keywords: Area Research, Agriculture Sustainable, Pongkam



