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Abstract

Small-scale laying hen farmers in the Tontan sub-district, Song Phi Nong
district, Suphan Buri province of Thailand, face challenges due to limited knowledge
and skills in feed formulation. They rely on expensive commercial feeds and incur
additional transportation costs, resulting in high production expenses. This study aimed
to develop cost-effective and sustainable feed formulations using local resources,
specifically water spinach and stinking passionflower, to promote self-sufficiency and
reduce production costs. The research involved collaboration between local corporate
networks, small-scale farmers, educational institutions, and government organizations
to: 1) establish community partnerships, assess farmers' needs, and build community
capacity, 2) evaluate the potential of local resources, 3) develop and test laying hen
diets, and 4) provide education and business strategies to foster self-sufficiency. Forty
Lohmann Brown hens (75 weeks old) were raised in individual cages under an open
housing system and divided into four groups (10 hens each). They were fed conventional,

reference, stinking passionflower, and water spinach diets for 21 days. Results indicated

that stinking passionflower and water spinach diets could be effective feed alternatives,
Keywords:

Suphan Buri province
Laying hen diet

Cost reduction

Water spinach
Stinking passionflower

showing trends toward increased egg weight (P = 0.087) and egg mass (P = 0.093)
without negatively affecting egg quality. The stinking passionflower and water spinach
diets also reduced feed costs by 2.25 Baht/kg and 2.20 Baht/kg, respectively (around
0.07 USD/kg). This initiative enabled farmers and local networks to produce and distribute
affordable, locally sourced feeds within their communities, fostering a community-based
circular economy. By driving the principles of the sufficiency economy, this model
strengthens self-sufficiency and supports the sustainable development of the community’s
foundational economy.
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Table 1 Basic information and the farmer’s needs of laying hen dietse

Farmer information Average SD

Gender

Female (%) 70 -

Male (%) 30 -
Age (years old) 48 13.35
Education

Bachelor degree 38.84 -
Experience in raising chickens (years) 5.37 4.66
Live in Suphan Buri province (%) 42.15 -
Farm-land ownership (%) 83.47 -
The Average area for hen farm business (Rai) 1.1 1.04
Number of hens per farm (bird) 267.07 485.65

Maximum (bird) 2,500 -

Minimum (bird) 10 -
Hen raising and housing system

Battery cage 49.59 -

Cage-free 44.63 -

Backyard 5.79 -
Feed purchase per week 15 477
Feed price (Baht/kg) 26 5.12
Farmers purchase feed in the local area 83.45 -
Investment

Farmers spend their money on the business 83.47 -

Labour (family workers) 92.56 -
Farmers seek other local resources to supplement in layer feed 28.93 -
Farmers receive feed information via local markets/sales representatives 14.56 -
The third most important thing of layer feed on the expectations of the farmers

1. Cheap price 32.23 -

2. Increase egg production 50.85 -

3. Enhance egg quality 2342 -

= s A ar -4 A
- 15N ISITULND NS AR TIN WA

ﬂl at .l:l ar
191 16 auun 4 ARIAN - THITAN 2567




‘ Area Based Development Research Journal

donding ieiuunaseliannamils inupenaiesifesgnld
Rausteng 194 & 15-17 @ansf ienamuldanaudainau
WRenUunassy sn1adingdaei s linanan sl
usinemsnafiaeslidmnntios ﬁﬂﬂ%@fﬁﬂm@mﬁﬁzmm 17
Fnd anaaiaviaaLEEFauEeNAes Hosein
azanuazUazndanan wiliaazfisnangs
Hoynnnaides (ilafivn nandneesnunsns i
Tunmimsngfe snmnnsiaes i lduaznnsdnnisgua Asl
msliing AN INsTi g et i nnsBindudieiy
wilrfioyuszea il fanmil 3a (Figure 3a) nedjuiinfeiia
sviudelege Tlmsnzdwiudndindauiudmdnszmnzifen
AfamasnsalFaslumiuazdondele ey vintiszuy
doamisinmiiUnfuazdinadenisgesuasinanssny
Aan1stinandn(1lnionas n1sdaaninuandennisiu
Tavdoniillannadostusdszracdald niauaamdonmiaty
syAumNgeTi iz astua il mmaansdsemsl
Auiuazyin e Tanaoeiin W unaurdaReanuannaziu
dnluTudenmasnnnisdederesuli Translisudelsn
Tlngdng nnsurandsnmafigniasnasunanliiogussy
waalr qwmﬁuﬂ@ﬂﬁ'ﬁ:mm 15-20 LoUGINAT %umg’ﬁ’u
AN GIYBF (7l UBNIINHAMNIUIWLIBS g (rste
Fufinaides dmaudiemauazdmaudalifesmunzan
windalfemnsivieainll TRusazsinazdneemsiienn
danasaUdnnensiialisudeiuhbiieswasants T
nanAR(Eln wazenevinlrfinisugeemisuazfinissiediiv
nneTur naae (ifinuwhuAulUSaanasiatBaome

yald uazszdurasfnauonTuiefiliudaziaduoanan Geas
@iewﬂlﬁﬂ@i@q‘amwﬁmﬂm:ﬁ'aLLQ@&@N ANNEINAEEW
devanuilsneniiguinll seulsedeuifeneadisumis
firean wsswaaseadinneluaensnifinly Wianasdeu
geludannevidetandn Tifinsiansazeannseiuaza
awng finnsazanaoadelsauaz i tusemis
Fsnil 3b (Figure 3b) Tayminnslisn@eameniugnldanalal
fine vandagnlnisiamgnanunssiilivinideda domumanil
%ﬂ'aw@LﬁﬂGi@w@Nﬁmf“a'fﬁﬁ@mmﬁy’\isfm%\m%mmum@mmw
Ananesanadsdiasaapaiialinssufieduiigm usezen
andine Tnenannzdaslsauazgunm mngn (idoun uH5y
Sndusndauduan dafunnsansuudednfiuesnedeiiazsios
Wirnasinupanstuginuniaidssuaznisdaniaaoug [
naandiuyuenalnle

Aanssuit 2 nsuAIRISNENsRTiaeuis
ANENTN

nsfunRedaiuingauluiiostufianunsali
wﬁmmmﬁfﬁfﬂ'Lﬁﬂ@@ﬁunufﬁﬁ’ULﬂwmﬁﬂﬁT@ﬂmiﬁmmwm
annsiidansaneessrafynsulasinislanvussnlung

ANANMNIYN

q q

HNAAINITNLATIMNATUAAUAIN UTLBIUN

v

TivAnanninslalofin uaznguinuasnsfidesin@lugiua
¥ P o o A Ad o ° v @

fuana WaszynInens wiesfuiiddnanininnTddu
AaunanTugnIDmns Nl At 1) Antjesin (Water spinach) 2)
wnazlungnnan (Stinking passionflower) 3) wwuarlusinga

o

wi (lvy gourd) 4) WhuLAY (Azolla) 5) ﬂ‘ﬁ;\'jm (Red water

Figure 3 (a) Raising laying hens in high stocking density with less feeders and inappropriate height of feeders from the ground,

and (b) Fungi contamination in the feeder tray

=

= A A ar -4 H
- 15N ISITULND NS AR TIN WA

Uit 16 21iuit 4 ganan - Swanan 2567




‘ Area Based Development Research Journal

spinach) 6) NMNNZNE AINTNT 4 (Figure 4)

ANLaHT 91N1N1981999289811HN9NAEAT WUdN
UNDABINTBININEATNIINTIALIANTINNT 168 AN 591 465

= o % =

LN JAnuenatazaned 9,108 WA FNUARKATA JLNYASNT
WZIAENANTINNE 1IN 53 918 593 134 Un HAfTnea 3,557

Ao o 8 - o | A o o
e uazfdntahdanaeannisfinusaniy 225 Alansw/
T4 LLm%gﬂﬁﬂfVmﬁwmﬁﬁmﬁuuﬂﬁﬂﬁﬁmmﬁ@?ﬁLﬁ(ﬂ
ANTRARUTUTERITUNENN wazAatiAntyniuasnaldese
FrUUTNA LA ﬁQﬁuﬁﬂﬁqﬂﬁ\aLﬂuﬁ%ﬁﬁﬁﬂﬂmwﬁﬁu
wiraeUBu i linaaansduazainisatasaniymi
AN39ANITVY LY BIYNYY LLmﬁﬂﬁ\iﬁﬂﬁTﬁﬁﬁu FANNULDUAY
AnnfuEN 7 g9 ﬁﬂﬁaﬁﬁ\aﬁﬁﬂﬂmmﬂuﬁﬁﬁuﬁu T Tsinunla
) 1 /Rl
I A R g A i G

NZNNTN AMUAFUANR DUNDFBINHBY AFUNZNNTN
PNNFTTHNETUTIHIUNIN HAVBINENNINHTAUTHT A9
& Aa A Ao o o o 2 & Ay
WNfies 1nEnans UNRASN LRI 19Las AN ATNAaaAvIaL]

o/ Ag 1 o/ =Y o/ 1 lal
nenNINAaITaiadgnoEInssIuANNInNfiaLa Iy
L RAU LAY IHENDS IHARSVIAa89 (The Office of Academic
Resources and Information Technology, Kamphaeng Phet
Rajabhat University, 2020) uasa{ifsne9unngsiinenngnun
Whangdmg
[ =] 1 @ = al

wnazlusasnn uaeaasinnisuslnaaes

Al LAY e anniuATuAgsn finues Aaas

{9 uazumaTIAINEIINNR Fefumiuas i Bunaman Jn
o A o ° v < a a v =
thown fanuoszansuiniuns Wi Rvlalii nudduomnn
dy a QI/ a ° v
unituAWIa (U ineasnsfassi iussnausmns endiuluuas
w0t o Aliimnalng uazninaensng umumdesinnis
AungiitupsaEeuLargaanssnyiaunnie lusuaduaa
Feflsmuannnuas iifinUselend usnnuewiaiiesinde
HAuBuganIn
HaN19ALATITAR A lngureansnainstu
VDIt 6 oA A9Rn57197 2 (Table 2) nudrwudavaiiniias
uwazdipdnfinfiuansneiu winuaswaznInuenidnanif
UsvavAuazifin@nsn (Fineg nmnszwnoiilussiug uazwmuns
fanasen s lamildligonninidewiauife iy
vinenswiesiiueiindn Antoniisyiulsiudendne
sz tusAunfaormslnereghunosia amnsminn
Windngaunasdessdsznoulugasemsinl i an
wazlungnnsnuaziAntjoinisesazeeslusiulusziugs s
o/ dl A L4 1 o o/ 3 4&' o
waseuiitflszlomiaguinodia dehufiafansuna
a ¢ ! 1o < % o
AmazinarinielnsuzaugiuanmdniiFuazdenm
2895 EvSnenswiasiiunudn navnsnuasineinduity
et Hdudamilaswunalusinliemns
Tlisanfunmnaamaes® Waseinddmaunin wlidg &

ﬂ%mmmuﬁaﬂquumﬂLﬁmm WRZAINITONN [FAaDA
7191

Figure 4 (a) Water spinach, (b) Stinking passionflower, (c) Ivy gourd, (d) Azolla, (e) Red water spinach, and (f) Coconut meal
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Table 2 Nutritional composition of 6 potential local resources on dry matter basis

Nutrients” Water spinach Stinking Ivy gourd Azolla Red water Coconut meal
passionflower spinach

Moisture (%) 6.14 15.73 14.96 11.40 20.76 7.56
Dry matter (%) 93.86 84.28 85.04 88.60 79.24 92.44
Protein (%) 17.21 22.60 20.46 19.46 8.63 5.52
Fat (%) 1.77 2.64 3.28 1.02 2.03 35.48
Fiber (%) 20.51 9.87 7.97 18.02 12.35 20.87
Ash (%) 15.11 10.94 19.61 19.14 9.95 1.25
Calcium (%) 0.82 1.31 4.91 1.1 0.96 0.07
Phosphorus (%) 0.29 0.26 0.32 0.46 0.35 0.11
Carbohydrates (%) 39.28 38.23 33.72 30.97 46.30 29.33
Metabolizable energy for 2,167.33 2,400.82 2,214.86 1,895.80 2,119.95 4,137.60
poultry (kcal/kg)

" Mean of two replicates of dried materials
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Figure 5 (a) Preparing raw materials, (b) Feed mixing process, (c) Feed sampling for laboratory analysis

Table 3 Nutritional composition of experimental diets on dry matter basis

Experimental diets
Nutrients Diet 1 Diet 2 Diet 3 Diet 4
Conventional (control) KU KPS reference Stinking passionflower Water spinach

Protein (%) 17.64 17.57 17.33 17.19
Fat (%) 4.69 4.40 4.98 5.83
Fiber (%) 3.27 3.23 3.97 4.38
Ash (%) 13.61 12.28 12.48 11.57
Calcium (%) 4.43 4.28 3.94 3.39
Phosphorus (%) 0.66 0.66 0.64 0.59
Carbohydrates (%) 52.19 53.25 51.17 52.11
Metabolizable energy in poultry 2,878.69 2,859.07 2,854.87 2,952.34
(calories/gram)
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Table 4 Ingredients and nutritional composition of experimental layer diets

Experimental diets
Ingredients Diet 1 Diet 2 Diet 3 Diet 4
Conventional (control) KU KPS reference Stinking passionflower Water spinach

Concentrated layer feed (%) 32.43 - - -
Corn (%) 49.55 56.051 52.318 49.918
Soybean meal (%) - 29.099 26.419 27141
Stinking passionflower (%) - - 6.00 -
Water spinach (%) - - - 7.00
Rice bran (%) 9.01 - - -
Soybean oil (%) - 1.948 2.36 3.00
Lysine amino acid (%) - 0.128 0.234 0.216
Methionine amino acid (%) - 0.362 0.410 0.408
Choline chloride (%) - 0.015 0.016 0.016
Mono-dicalcium Phosphate 21% (%) - 1.432 1.478 1.483
Limestone (%) 9.01 10.339 10.135 10.186
Salt (%) - 0.367 0.370 0.371
Feed mixed enzyme (%) - 0.01 0.01 0.01
Vitamin-mineral layer premix (%) - 0.25 0.25 0.25

Figure 6 (a) Laying hen cage, (b) Egg production, and (c) Egg weight records
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Figure 7 (a) Eggshell breaking strength testing, (b) Internal egg quality analysis, and (c) Eggshell thickness determination

Table 5 Effects of different experimental diets on hen performance and egg quality

Experimental diets
Observation value Diet 1 Diet 2 Diet 3 Diet 4 P-value
Conventional (control) | KU KPS reference | Stinking passionflower Water spinach

Hen performance
Initial hen body weight (kg) 1.64 £ 0.04 1.64 £ 0.04 1.65 + 0.04 1.64 £ 0.04 0.994
Final hen body weight (kg) 1.66 + 0.04 1.72 + 0.04 1.70 £ 0.04 1.63 + 0.04 0.517
Feed intake (g/hen/day) 119.05 + 1.94 119.52 + 1.84 114.76 + 1.84 115.48 + 1.84 0.184
Hen day egg production (%) 76.19 £ 5.36 82.38 + 5.08 91.90 + 5.08 85.24 + 5.08 0.215
Egg weight (g) 59.42 + 1.56 61.58 + 1.56 63.92 + 1.56 64.71 + 1.56 0.087
Egg mass (g/day) 46.38 + 3.68 50.41 + 3.49 58.74 + 3.49 55.28 + 3.49 0.093
Feed conversion ratio 2.26 £+ 0.14 2.33 + 0.12 1.97 £ 0.12 2.14 + 0.12 0.180
(g feed/g egg mass)
Egg quality
Albumen height (mm) 7.05 + 0.29 6.42 + 0.27 6.39 + 0.26 6.54 £ 0.27 0.332
Yolk color 12.60 + 0.21° 9.99 + 0.20° 9.41+0.19° 9.89 + 0.20° <0.0001
Haugh unit 79.83 £ 2.19 78.89 + 1.84 78.25 + 1.74 78.59 + 1.84 0.953
Yolk height (mm) 17.13 £ 0.30 16.37 £ 0.28 16.72 + 0.26 16.69 + 0.28 0.326
Yolk diameter (mm) 40.28 + 0.60 41.87 + 0.57 40.88 + 0.54 41.21+ 0.57 0.284
Yolk index 0.43 + 0.01 0.39 + 0.01 0.41 £ 0.01 0.41 £ 0.01 0.119
Eggshell breaking strength (kg) 3.50 + 0.24° 4.76 + 0.22° 3.70 + 0.21° 3.31+ 0.22° <0.0001
Eggshell thickness (mm) 0.342 + 0.014 0.359 + 0.013 0.345 + 0.011 0.339 + 0.011 0.674

® \/alues within a same row with different superscripts differ significantly at P < 0.05

TreamnslnldgmsngnnsnansnsnanduuFflansnay 2.25
U (2,250 UI/ARBINNS w%ﬂﬁmﬁuﬁunuﬁmm%@ﬂm
15.79) uaza s (ngnannijsnansnsaansmplanlansias
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15.38) Fegae Wiinumsnsiisnlaanndupdiianasls famns1ei 6
(Table 6)
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Table 6 Feed costs among the experimental layer diets

Diet 1 Diet 2 Diet 3 Diet 4
Feed cost
Conventional (control) KU KPS reference Stinking passionflower Water spinach
Price per kg (THB) 16.50 14.82 14.25 14.30
Cost reduction - 1.68 2.25 2.20
Percentage of cost reduction (%) - 11.34 15.79 15.38

"The cost is based on wholesale price in the market.
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Figure 10 (a) Demonstration of raw material collecting and coarsely chopping process, (b) Demonstration of the ingredient

mixing process, and (c) Workshop of the stakeholder’s implementation in the community

Table 7 Feed costs among the experimental layer diets

Issues Average SD Meaning
Knowledge level in producing laying hens' feed from local resources before the 1.89 0.49 Fair
training
Knowledge level in producing laying hens' feed from local resources after the 2.75 0.46 Neutral
training
Changed value +0.86 (45.50%) Increase
Knowledge level in raising laying hens to reduce costs before the training 2.71 0.70 Neutral
Knowledge level in raising laying hens to reduce costs after the training 3.42 0.88 Neutral
Changed value +0.71 (26.20%) Increase
Satisfaction with the training format 4.45 0.50 highest
Satisfaction with the media used in training 4.25 0.72 highest
Satisfaction with the training place 3.51 0.67 high
Overall benefits received from participating in the training 4.32 0.60 highest
Trends in the use of knowledge 3.43 0.95 high

I MN8N ABUANDIAIINABIN1TIBIAUIBY (Self-
fulfllment) sinAnlawazsniuianssnieduls: lemisanues
NgNDIANT wWingHeulfidwiigasy Bnvisdsanunsolszany

!
o v

NUNE

U

Tinn89T3 (Kaewthep & Kaewthep, 1987; Srijai, 2021) ag
WITLMENATNIZHNYANIDARULATHNIINY UTHHIALARS

AHSINED WADANTAAITHETNITO IHNNTAIWALLDS

Synnaft 9 TanseTiunannistenteluniamsseu denns
RanmesiuazdafiniunielEamnusenASaHIZaNILAY
anRaUENnRFIANLATANINLIREaN Nafaes daznaudis
At  (Wotanachai, 2007) 14 nnsfsmnmmasynamalila

8
=1 ° = a L!Id 1 o/ kA4
Aan1sinaluladuazgfifaymifegusudsyynd

i s
- 15815 ITULND NS RTINS

1
=i

|

BtMHNEAN NaRaneIaLeEEgRe unaYinsnmin
AesEnldagraneanATuaianAa N1aR9ANLEINIg
NENENTEITHEIR MHETNNTETIINE NN TE TN AT
agunEiAnUs lamigegn warannsnsnumsnennsh
Fnseng (Fatsannaifissnasdaniguinfl nafeninmes
ynsanla Aamsfianmanlafidinuds smnandediuguasan
fing o T diaedAnlafiduns nafonmuesnedony Aanisi
naufamdntnuan Sfiffidssansnom aunsmings
DIANTNFDYNTUIBIANLBIUTIQT ML TH N1stioninen
Thiur 4 1

v '
1 1 v ! o A

YAYWNANAT AWN 2

U 9

v
o o a

inwmsnguf snnSulETunsimniivan s
fammmes Tunnswantinsneansiite

s

Uit 16 21iuit 4 ganan - Swanan 2567




\ Area Based Development Research Journal

uwussaswadvavdrinsSusrumarmisialuyusudivaduma © K

Mission Statement WusAskanuavavAns

SwAomisdosyusudadumatfaduuiioadiomsivwiauiavikduinvasnslaslugniasixisdasandunusinniwainsWudu

Value Preposition

. Problem L e
AUAIN dousuliiu

Key Activities
finnssukan

" Key metrics
daBadAty
Solution
mounlullaym

= lansweinshouiuuntlu

Beneficiary Relationship
ANudAuWusAugSunaus:Toud

@ ® gBeneficiaries
, WSuHaUs:lowd

Key Partners
L O = | +
mmluugsmnémm

Channels
-l dovmumsiifivandy

A1 fu amufide

S0

Figure 11 Social business canvas for local laying hen shop in the Tontan district

\unissaunguinfinmiiniendn vinnsaan Saadannig

v A A 1aDy o ! & A &
a3vANiuRegAlATunguuaran1Bn Uil 3 1un1aun
wiaieresfianisuasimuI AN W aaaug il
(Chaipathana Foundation, n.d.)

AsHARaANS N (2

a3 lafiuesAusznavddnytunisiassn
osanifuiuyubasas 60-70 vasduyioinn Taunanan
amnalaltsudniunsndefifnanasfasnaunndiuginis
wantimnzan Wi Fsuaaamafimsnsanuazaguion
TagdauilsznaunmsvdedngAuiifsiagn annma a1e
wannnadenidrgAussggniaEefitianomnntuiest
a5 (A lezdnsilnauzasudaulsynaudinaansamisin
nawlusiin santlenseariilndansst aslulanse Toitu
AAHU URZUITR ﬁ”’\ifzmmﬁmm‘rn@ﬂﬂ%ux%u@g:ﬁ’uﬁwmﬂ
waaeHEs (Y (National Research Council, 1994) aneiug
(AlilasuAafentudszmalng THud Takduusnad
(Lohmann Brown) (g{aus1as] (Hy-Line Brown) wazlzda
(Hi-sex) Bafiuaneniugilindanlddinna

Trlipaslasulusfinlszannbevay 17.5-18.0 uaz
HaslEsunanaziuludndaiianzan Tusfulusziugeas
Windlrinanlanaeatnn wiliasldsundasnulugas 2,700-

=

= A A ar -4 H
- 15N ISITULND NS AR TIN WA

2,850 Alaunaass (Lohmann Brown-Classic Layers Management
Guide, 2020) Feunsanasulupmisaz Fiunandngiungs
a3lulamsauarloi Tugmsamsfennsiisingi Wy Wi
AR WIRNUF1E19 WIAHLNAH INBLRN AN LIS
anpasdudurasomng uasidudaiuuwnassananlodi
Ao & Mo & v Yo A A A A = ! o
fisufin TnldsudusiasF5Anfudiiamaiagdienisyina
2895918 NsAfinfansssng q nelueadessnonig
iEnEEeAHudusazad R iunisnnie wsse
\hdnilslnmiisiaandndey fiaenisndngecdbussg
MANUAZLIBINTB (DM AsUdIN iBlanas9nsygn
gralunsinemesuenlsdsine q nmetunad dansnenanns
319018 Aensiedfulnuarnainuessruu@en saut
nsasradenld Tnevialunnsnanaimisin Hestfansnan
amtindaEendnaing fadunaindundadunianaing
' = @ Aa ¢ A & a a ' ]
284U3819) N3881IUNEANBAHATINTIAARWUALIIER) T
9zae N1 TNaNDMNTEUATTENEANAININTN HBNIIN
Tnauzyia 5 ofiedl (nldadaihininesafiesnenaaniaii
L ¥ dou X oo i o e o
WARITINLAZANNALEATB9HNT HAes A (i utladadn iy
e lnldfinsruannsdes Msgads uaznisiansams
T AAnUs TomigegalunsWinananl
#nus0199 (0 (4 anqusia (Hidiu 4 wim Usznaudas
@) = o a A A A
1) mnanau iuemsfinandngAuiunavdeaianse1ms

ﬂl at .l:l ar
191 16 auun 4 ARIAN - THITAN 2567




\ Area Based Development Research Journal

AnfAuuazuss1gaTuiioun 2) wemns e mnadinduides
HENTRRAULNIUSZIAN WK agRuunasaslulanse dnghu
wnaslusfiu visedngiuluviesiiu 3) emnsdala iuemns
° & A Al v & & & @ a

593U UNTTHATaAA MeHaunafina s imunzas

v
= '

Inagiuntguedln 4) aseenluamng duingAuiidald
dananiitiaesld eiaduaunmansems Tsmdnnns
BenliingAuazdonduingiuiianin wdne s1a1gn uaz
fegluriostiu Didouusafiy Tifiasdugafundsasas
12 fAraliAndosvdedoqgauwdd Tiinfunduiiuuass
AL WAz flauenen SR N AN LEe (Bureau

of Animal Nutrition Development, 2021)

2 o 2 a P 2 e
astimSnennsiinstivieandiuyuamsinla
nstEnnenns tuviesiiu fepnaduflafifisnannn

g A @ ¥ = @
Tuaiuil aradunanasslfarnaianisinens wiedu
LAEMARTNAINT3NINEANIANTTH MININEATNTEINTTAIN
WlEfazganandiuuesni@i vinensuusaziaiing
awnsadaudslfifin 5 Usuan Ae 1) Reomnadng wuw T

a ¥ = -4 1 a = ¥
nefin nejumled Tunsden Tunegw 2) nananiananana [#
91NN5NERT W SudEn Tuiudnenas Radamass nin
NeWE1IANNET 3) wanaes [HengaammnIsNnIsinEns
ANueTALEAS unauris dnud s 4) Jafeeing g g fAn
@ o o/ a a A 2 a !
auza wiwia fnlew 5) dagAveiingu g Twissdu wu T
VIBIMAT viaWuNAsTuae Tudesn fuang (Bureau of Animal
Nutrition Development, 2014; 2021)
Tunszfinuiedeilusiingeannsninnnimmndn
grsamnslUsfiugedniulnuaz infuidesuiinitnmg
° £ o P Y 1% =
Tunos suawilng dunenass dmdnumansan od
funuAnasfilaninas 12.50 um gnndnanmadiiagui
FwningAlansuas 18.30 U (Banmuang, 2024) AMnkeG
Whnanass [Fannnisndminsirananansnsainan smulu
a3 (nlEieanfuyuemadnd lngnsnannineinseyay
1.5 Tugnsomnsinldanansaanduwuaemnasenisnan 4
1 na THUseanme 1.50 U (Lokaewmanee et al., 2016)
wena NS EiueuuNasiiateseasay 30 tugnapmnsint
anTnandiuAtaasialy 1Wes [§ 21 aaned winduan
! 4d91 ! 1 o/ = v
sionaiaealnly 169 szeziaan 13 InensnsaNnITnansiugw
AB1NTRs (A 120.45 U9 (Lokaewmanee & Photharin, 2022)
nstEnuinanduazBaniusziy 34.5-69.0 n3u
Wlnfwaunsngaeansiuuemsdniflae bidwadase
angsnnmnInanuaznsganlFeaslnmuztulnifle (Maung
et al., 2020) wnnupaiufe?itilsfings aunsaliin
asfvsrnavtuevislnldlfideiesay 7.5 Gedanusuigs

=

= A A ar -4 H
- 15N ISITULND NS AR TIN WA

Ao liAT Az ARy DTl (Seid, 2023) unuad
HAMANTRAIUEHYABATY UAZEILAILATHANTIOAINNT
winyiulnoaslridia s (kamel & Hamed, 2021) agnslafims
wiwaafuieifidelodantinags mnlilugranmnstusdu
figeoravinBiszavdnmnnsTiamsusslianas (Samad et
al., 2020) nstiuuastuemalifuilesesszmelne
Spnay 5 ugnanmns BidwaReseanssanmnisesyfivln
LL@%@Mﬂ’]WGﬁﬂﬂ“ﬂ@ﬂTﬁﬁuLﬁ@ﬂ (Surasorn et al., 2023)

Hayaannanladndsrydininagninnainniaiu
neflusfiusin Usznadosas 1-2 mnvian e dn Sl
Winnannalu 154 mndesnsfiuBEdueammsuinges
anAEulivae WiAnsnaay 13 %ﬁﬁfymﬂmmﬂmw%m
Ap \Aanaumiinuaz@as(#eng (Department of Livestock
Development, n.d.)

naimnennshufiastusnTiaes s lunanans
uazneivanennsrnsusasiniioanfuuesdndanad
Hasnrin W nsEnsnensiugluuuaaetasinas iimsnzas
osandadiin (Cidle Tild) dudmdnszmnsieafiansns
donidalulition Aaiunnsliueiafesfansanguuuuuis
LAZHIUNSELIUNTUA N3N naTugUILUARTIR A9 BT
T@mmﬁm%ymﬁfﬁdmmeﬂ'wﬂmm'ﬁu;ﬁLﬂﬁmmﬂmifmﬁ a9
ardanansznulnensssdanisWinananaesdnd Aouudidi
\nERINaITImENENNs IiasdulHing SUFnomanReane
51190 wsidieednileguuuuuardnsoznisianiine b
asainn R uanun1saiass asnsnandwuaAtens
#ndlE Wavstlomigegadadmdishudrnsniaeigiiule
UATNS ANANAR

AU AN
MuRgRulasarnifis

MINABIANENTNY N

msRnEguIIadNERTNsuATINATeiacfd L
15 AY Lﬁmmﬂmfﬁ'ﬂwﬁwﬁuqmmwmwmm{fﬁﬁﬁy’q 3 uns
Thur Taqanas Fandnaneyd D8WANASH wazymyywisu
Fadngwaania uinnnsimiwennsluriosiusn sy
manARe s i [dieanfuuuarsaadansass il
fedu \numens HBeusn i fruas Rinsdnuiddnanin
i AT Nennan A wazuuas an i dudagAutunis
WAme W lAlY sasianiafnuaunanenisiaes il uuy
UspsBaszuazaruuniadesiimilsfaaianiwdnd ot
uvnsiiaenpdiesiusimsgiunnsiaesiltssiuana

ﬂl at .l:l ar
191 16 auun 4 ARIAN - THITAN 2567




\ Area Based Development Research Journal

inepsnas bugrandanusddasnntulunisimsnenns
GfuﬁmﬁumwﬂuTuqmﬁmmﬁTﬁT‘ﬂ' dnaliEHIEnanNITRIN
BMITENFTAITUIMNABUDN URTAAFWWNITNARTH TTnAde
FinsturhaadiisuanmsAnEngemiUmemanuaNe LN
T vinliiAnaminlasaniidudasinanmanmingns
Tuimein uaznsrin U tuszuuntandafidsdn eamnan
aEnsmalasuasetnafiugusssniduge Bud nnsan
FunrnnananawnslnilFinde 2.20-2.25 vmsedlaniy
Amfunisangiuilszanndenas 15 Wefleudunnstiams
dFagl nsRnKanGs liessinEAsnIIINIoeay 85-92
Tnani foi@wﬂTﬁLmamﬂ'ﬁfmm'iﬂﬁmmﬂfﬂﬁﬁﬂm@?mﬁu
TusnAng inERsnsduINieeaz 80 IBIENNBNNgNAETAA
guahasgannaAnuge UL unsdes i luas
naRAmNNg3Tie luHen uazinEAsNIABINTs DARNsaTUam
I1nMiageunIAsTuaraanTun1sAnEn TunsmuI RS
miﬂﬁfﬁfﬂ'LL@zﬂWifé’mwﬂLLM@iqi’mqﬁuLﬁ'mﬁmﬁﬂ?ﬁﬁmmw
Fadnluszazena inssansaasmindifianmaiiugaaanousn
FigangIng LATRRMHATTIINTHARE WS A AN A
fumaaneuuaznauengNem

AN diBINIsEBNURsnsTiiAINU ST AeATias T
2SN

inupanganesosfiaenlatugmtinomalaly
maiminernalusiostinsndiudanaznauliamalil uas
Hasnisamslnigrainiisiuaznsnnananngsiainia
gua 300 Alansn TugasdUnniusnndsennniseusnli
TS AN AT IRl uATs RN AL
nevnInitesasuasaLALBIBANNFBIANsYBaiRe (AT
TugmuuasfuitnAidss Inupsnsedesfiffugnnanns T
nMIHaNDMNTUENANITUsENaUgRIa IS N [daasnSu
s ioaan1stiamalnlidnSaguananniune uasls
amnsliliffaounanaomineinsuiastiunnnis n1ei
n3wennatuiestinanidesiliasnsatasaniuyunianan
Tunmaanvasganaldldanunumnsnssnadestd Fouaneds
mwmmmé’fﬁuﬂﬁﬂ%uﬂ@\i@mmw%‘f‘mLLﬂzLﬁw'ﬁzﬁm%mW
manAnpnsuazntadesinldluarezen nquinemensii(
Sutiayannudfifeadnslunszuaniandnawngldldenn
y3nennstiosdinudannounniansansanii ieasBunisTs
y3nennsTuiasintunisnanemns il Bisenadediuemsy
Hasniauesfdestil iguniidanianudialadanis
AnousnifeafAsnsnanemsliliannninennsluissdn
WaABnsdanansnensufinsiuielssnaugnsamns

=

= A A ar -4 H
- 15N ISITULND NS AR TIN WA

TnlWidsmasenndesniseeefos il uazasng

“ v X ooy d 4 a4
wizatnginymansfines(nEifewanfewdeyafieaiunis
HARDWNTARSFWYIAN e iinuRsnIaMNTaaRdiuNIS
WNARDINT L (9 (FaeinaTiUs s AN A warAe I [t
TalkataN]

ASURNNMSHEINS IWTiBsduiifdnenw

mashintndudngautuniananamislild
dagannisazanasrsiy e AN M WEINND
f%’mmiﬁiymﬂﬁmm%ﬂmﬁ'amefﬁﬂzﬁﬁ LATNITHINENNGN
navsnHilnunaslusfintuemns i@l nsnnounuiansss
WoiinAnenmnistiminennaiiestiy Wi nadnausais
nnandenuazl¥intoiuarnznnanaamisdla i
wnunang wetinepsnaitusuiiinns el nieds
\dndnenunanafiaesln i lEvsneinaviosinlunnanan
amali efinassasfiauasandiunnsuasngsamand
g Suuniaimnngaanimslillae linswennatusiesdin
athestaiiies uashlaenenaifuinensnasedunie e
uazinAlndies nslimsnennstuiastivatesiu douan
flymRsuanden uazansmunnaaeiildmsineaensty
Fuaduna suneaesiias Smingnaanad

mavaaasiaesTnlasaemnsinmu Tugsmw

manmaastamalnligransnanuazgranntion
wudnenslilsnasgre i liRuas iifnasaniauAsuuag
siwsing Uaanosamnai i vidadmannnaiAsunmnad
T enalafinn TAlRlHsUamMagRansmnanuazintiing
waltinTunnsnanlfinesing) TmﬂﬁﬂwﬁﬂTﬂLaﬁﬂﬂgfuﬁm
wef 2 sunsrdnetasnanBanodlusiniigshisiaesia
sonfonanasilufitsssaa@untaassluafulmedd deinli
insmsnasmnaneel Fiuaagetu

nnsdmnuas¥dnqAuTuiatiu wu dndeiuas
nENNIn EopanduyueInisiniennnisiignsnnisin
Taalimsnennsvinsiiu anasann 26 umsdedlandy wie 18
vmsiefilansu (Anliunisanasiesas 30.76) anndniamia
gurENNTee1na A AR liiAlansuas 16.50
um (n9rapuaz 30 Alanin) MAsnanaRemNsindgns
nSwennatinsiueil 5 fusteideu Seansnsaasneas L
Aamfagnrdlsznngd 82,500 UmssLAay NANAR (AN
wasoglurnssouns 85-92 fintadmausaliruandn b
\AenfuABnananensliliannnineansiiesin e ls
INEAENTAIHTIHARDINS H T HlesuazannsRlanta g

I‘-‘l at .l:l ar
191 16 auun 4 ARIAN - THITAN 2567




\ Area Based Development Research Journal

dFagusiniiasnann nsfpamnslnldernnadaunans
INEAINIAINII02ENEMAININAALAZFNTINNT AT
awnsliliffnsliminenavinsiullfmamindidas Toe
Fafmsne Wigauasnsafenmaestunsnanemis il
sy lA

MeaeNanIAAIINS

v v Pt @ ! A o v a
Sudnamnandgumadulassmasiessaiminida
nstiUselemfunminennsssanntuguen vin e g
\insna fannnisdnfiudaile Wu nennsnuazintad Wings
Tl unsuussy finnnasdnssuadnesna A TU AT
vintanngnfidausonTunissnunfowanden Fedrdnyiings
anBnfpanisiuindensisfs au1BnaunTnlEemmisin @i
fnnmusifisnafuuianasdasangn oot uay
azauniuNITsne AN TRmWINIATgIHNITNARLNE T
inumsnIsegesssnsndinteemslnlisnangnlatuaening
NIRRT ABL DAY EHAEINSUNS T
Uszlemi@efuiilnefidmihimiaseuainniasginfiaades
o o ° o v & &= uz;‘ %
TredninamunueasgineassitiaFidaiuionana il
yavlpsensiiavasnsasieannis sy lemdannumeintiodn
e s inldanansas WiiwiuuuuBduinnaw 9 7f
a & & Ao ¥ 2 ¥ < o
gAvszweduiunsudmieuviandussaziaaiuiuli
Tnagnatiannsofisng Feinnisanameindaiidiungs
Aamfagaierih nane s inlisd e Bitunuesns
Tadnmnanilouazansiuuainsn@lH uenedfidaunuenn
Arineudgdndiynnesinlassmsiiansnsadugiuuunis
amsumaidesndnnegpauasduinie:asewaszi
WATEIYRDMINNFHINEATNIABINITHAUNIGHINTIIUAN
4 g dd 0y o oo X d
e ioenena i (3 DudmaesanensnawrEade i
finnansenlunissaiiefiedeseniingsiegueuiiannnsn

nazangane Huazadenandadiulunisinsnennsuiug

HANSEYULAZATNE 98I
a
28915 URBLLURS

NANSENUSMIASHE RS
TR A [@A1INYISNEINT T asaRuaznIg

v
o o v 1%

Frsv3mfnes il ugueuiinanseunoesegiaatng
a

o

flpddny neasnsnedesamnsndnteamnaligneily
viasiulusnaanndn Feilsnangnndnamnsaniegy dauli

InEAINTARSIHYHNTNAR nnRESaeaT 15-30 HaNARAlZLAS

=

= A A ar -4 H
- 15N ISITULND NS AR TIN WA

simsin (et vinWiansnsamne (i huaangetu donaliiinls
Grisifsdy n1adnssmiifednluedadnsinunsnadieaiig
snelieBaliiuasEen W nafuussdmmiermsingai
LAENZNNINARBATIT ifiNnssILTIsIngRuTiesiuGedas
anovinslggunmiidinudennndu waziunafisyadi ity
n3wensfinsiu Tnaniaimunandomiuazniatiaslumd
INNTNYINT FBAARBINLUUIMNATETITEA (BCG economy)
fuinnnslivsngnnammidsuie pndsdunnarsugie o
WNUN1T2818LAE YN TN AR LTINS i (1 (U
Anflndides nEenduRadnanmlinnsdaninguiiasin
WRaAs wonaniinisednszun AT feiunn e nsi
FIMUBTRYAUDMITRRIURLNTRHUAYUIINNATT 9290

iBHAdN T Uy gRalwinsiinegneddu

NRNSENULZIAIAN

Mo lnldenninennsiuinsdudodona
naznuBeuansesons Inganznasinaesetnennnsinile
SEMINEATATNAIEAIAFIY TNEATNTINELRY 1NEMINT
Hugnintiei uasedetnelanmasnluing GeinliiAnns
Aonardusinunansduaziiszaunnsel wananid miaeeu
N1A5g 1N B9ANTTUIMITAINAILS URdnddiine uay
W Anendesing o Afunumandunnsaiauuaanssing
TnanransdniUniinuinunsns vinliifinacnsanilessing

a

YHIUUATHUIENTHUNNEUEN LAZATALBNTUATIETANITRgAL

Tusnandiuliiuinuasns e geaimunduiuenniia

A

TEVINYHTULATAIAN LATN1IYILLATDUNYAIINTINED
szmdnnadansing o winladndn luniesnenaanadathy
wenaan Tnsarnznsimnguddenshamiiasdeson
89dA9HY wazn1adRnausHetnsialios azdiaadnsnn
irtugmaisanniu uenaini nadminusugsiafadn
azgaeEsemEAsazanndsduTunsrenefannsa s
Trildannvsnennsviosdusial

uanszLIBIRILIndeN

e tutieativ i eintduaznznnan
s T Te s i Faeaniloymnasndesliodng
fiudndny Tasaniznisannisgaduesusindinassan
wwintioi Saduifgmfidmanszusiessunssnesiatuag
gavvian naidintjednantisslemlumniatie Sadaaan
nnafdnagzaavasdntnasasdantiasdiu nsldnemnan
NALWUAITINYINANgdEannsiiaNaiE LAz niani:
n19p1mals funnslimswennatiasdnluguuunmsuien

ﬂl at ﬂl ar
191 16 auun 4 ARIAN - THITAN 2567




‘ Area Based Development Research Journal ﬂ

VintgnauaunsaannistidngRuemmsdndindinannsing

AnmnssNUszne

Ugee mmﬁﬂd@ﬂmémuvﬂmw‘%uﬁ wasiunisaasBuas

f—j’\aﬁuéfuﬁmﬁlmqmﬁm msvenenatinineinsuitaedinli

psBLIARNIHTNNTY T TanaasaEs T aEy 7 HUWINN msAdeilEsussTinmiummandineunns
m’m&umﬁﬂ% segelifnnadndidsuansefunnden  euiend (0m) Madanisansdnisideussdnemeaniitents
a819d9Bu niaRmLLHUnTARTeaRELansTETRgRL  WanasRmaenausINeEI1Ten3 UszdnTloudazsnny
s Dumpaazdaa Bindnennagnlinslomiotgeqn 2566 waftdayen N71A660098

References

Banmuang (2024). High protein diets for laying hens to reduce feed costs. Retrieved October 31, 2024, from: https://www.
banmuang.co.th/mobile/news/education. (in Thai).

Bureau of Animal Nutrition Development (2014). Usage of local materials for pig and poultry. Retrieved December 2, 2022, from:
https://nutrition.dld.go.th/nutrition/images/pdf/and/feedstuff1.pdf. (in Thai).

Bureau of Animal Nutrition Development (2021). Guidebook for managing feeding native chickens to reduce costs. Retrieved
December 2, 2022, from: https://nutrition.dld.go.th/nutrition/images/pdf/and/3.anupab.pdf. (in Thai).

Chaipathana Foundation. (n.d.). New theory. Retrieved December 2, 2022, from: https://www.chaipat.or.th/2010-06-03-05-
50-26.html. (in Thai).

Department of Internal Trade of Thailand. (2024). Soybean meal. Retrieved September 17, 2024, from: https://regional.moc.
go.th/th/file/get/file/2024061863b687acc27c¢303761baa158ef270502093312.pdf. (in Thai).

Department of Livestock Development. (n.d.). Nutrition. Retrieved September 21, 2024, from: https://nutrition.dld.go.th/nutrition/
images/knowledge/FAQ_knowlage/QUESTION/q_chiken2.htm. (in Thai).

Government Public Relations Department. (2023). Department of internal trade reveals chicken egg prices are starting to drop
sufficient quantity: Where is there a problem? Ready to open sales points. Retrieved September 22, 2023, from: https://
www.prd.go.th/th/content/category/detail/id/39/iid/217682. (in Thai).

Kaewthep, K., & Kaewthep, K. (1987). Self-reliance in potential of urban development. (1st edition). Bangkok: Catholic Council
for Development of Thailand. (in Thai).

Kamel, R., & Hamed, E. (2021). Effect of dried Azolla on growth performance, hematological, biochemical, antioxidant parameters,
and economic efficiency of broiler chickens. Advances in Animal and Veterinary Sciences, 9(11), 1886-1894.

Kovacs-Nolan, J., Phillips, M., & Mine, Y. (2005). Advances in the value of eggs and egg components for human health. Journal
of Agricultural and Food Chemistry, 53(22), 8421-8431.

Lohmann Brown-Classic Layers Management Guide. (2020). Management guide cage housing. Retrieved September 17, 2024,
from: https://lohmann-breeders.com/media/strains/cage/management/LOHMANN-Brown-Classic-Cage.pdf.

Lokaewmanee, K., & Photharin, S. (2022). Utilization of black soldier fly larvae for layer chicken diets of farmers in Ban Non Sala,
Sakon Nakhon Province. Academic Journal Uttaradit RaJabhat University, 172), 1-17. (in Thai).

Lokaewmanee, K., Traithailen, U., & Audomwong, N. (2016). Effects of Mao pomace from juice industry supplementation on
production performance and some hematological values of laying hens. Khon Kaen Agriculture Journal, 44(Suppl. 1), 413-418.
(in Thai).

Maung, T., Swe, H., Maw, A., & Aung, L. (2020). Effects of supplementing water spinach (jpomoea aquatica) to basal diet on
growth performance and nutrients digestibility of broiler chickens. Journal of Livestock Science, 11, 77-84.

National Research Council. 1994. Nutrient requirements of poultry. (9th rev. edition). Washington, DC: National Academy Press.

- 15N ATENBNISWARITINUN 1% 16 21U 4 ARIAN - FWINAN 2567




\ Area Based Development Research Journal ”

Omer, A. (2020). Poultry interventions and child nutrition status in low-income countries. African Journal of Food, Agriculture,
Nutrition and Development, 20(4), 16013-16028.

Samad, A., Idis, H., Hassim, M., & Loh, C. (2020). Effects of Azolla spp. as feed ingredient on the growth performance and
nutrient digestibility of broiler chicken. Journal of Animal Physiology and Animal Nutrition, 104(6), 1704-1711.

Seid, Y. (2023). Effect of inclusion of graded levels of Azolla (Azolla pinnata) meal in layers’ diets on productive performance and
eqgqg quality parameters. Livestock Research for Rural Development, 35(3), 24.

Srijai, K. (2021). Self-reliance. Public and Private Management Innovation Journal, 9(1), 31-40. (in Thai).

Surasorn, B., Samruai, S., Patpai, W., & Tubmarerng, C. (2023). Effect of replace protein sources with Duckweed (Lemna minor)
and Azolla (Azolla pinnata) in native chicken diets. Thai Journal of Animal Science, 4(1), 411-417. (in Thai).

The Office of Academic Resources and Information Technology, Kamphaeng Phet Rajabhat University. (2020). Stinking passionflower.
Retrieved September 21, 2024, from: https://arit.kpru.ac.th/ap2/local/?nu=pages&page_id=1563&code_db=610010&code_
type=01. (in Thai).

Wathinputthiporn, D., & Rungthaweechai, T. (2022). Guidelines for value-added creation of toddy palm salted egg as a tourism
product of lodine herb salted egg community enterprise, Suphanburi province. Area Based Development Research Journal,
13(1), 52-68. (in Thai).

Watanachai, K. (2007). His Majesty the King's working principles. Khon Kaen University Quality Assurance Journal, 8(2), 1-7.
(in Thai).

= e A s & P o o ar
- 15N ATENBNISWARITINUN Uit 16 21iuit 4 ganan - Swanan 2567




