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Extended Abstract (1/2)

Background: The farming of greater bandicoot rats (Bandicota indica) has emerged as a
novel alternative economic livestock that elevates the grassroots economy in Uttaradit
Province, Thailand. However, farmers face high production costs, with feed accounting for
over 70% of the total expenses. Most farmers substitute with commercial swine or poultry
feed due to its accessibility, but this comes at a high and continuously rising cost. Meanwhile,
although the community has agricultural resources such as field corn available year-round,
its direct utilization lacks nutritional balance, particularly protein. This results in poor growth
performance, inferior feed conversion ratios, and high cost burdens, thereby disincentivizing
commercial expansion. Applying science and technology to upgrade local raw materials into
high-quality animal feed is an urgent necessity to ensure occupational stability.

Objectives: This research aimed to (1) develop an innovative high—protein animal feed for
greater bandicoot rats by adding value to local resources (corn) through yeast fermentation
technology (Saccharomyces cerevisiae) (2) evaluate and compare the growth performance,
production costs, and economic returns of post-weaned greater bandicoot rats fed the

innovative diet and (3) strengthen the stability of the community-level greater bandicoot rat
farming system by establishing a learning process that elevates farmers into community
innovators.

Methodology: The study integrated applied science with participatory community processes
via a Learning and Innovation Platform (LIP). Ground corn was fermented with yeast to
ggggﬁyagh.f if'“: ;ALS synthesize single-cell protein, resulting in the innovative Bio-Yeast Corn (BYC). An in vivo
trial was conducted using a Randomized Complete Block Design (RCBD) across 6 model

NO IDEGENT WORK AKD

POVERTY ECONOMIC GROWTH network farms (blocks). The experiment consisted of 2 dietary treatments: a control group
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(commercial swine feed, 18% crude protein) and a treatment group (BYC-mixed diet, 18%

crude protein). Each treatment had 3 replicates of 1 cement pit (80 cm diameter) per farm.
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Post-weaned greater bandicoot rats (mixed sex, approximately 1 month old,
average initial weight 237.22 + 61.56 g) were stocked at 4 animals per pit for a
42-day period. Feed intake and weight gain were recorded to calculate average
daily gain (ADG), feed conversion ratio (FCR), and feed cost per weight gain.
Statistical analysis was performed alongside an economic return assessment.

A : Results and Findings: The model farms revealed that greater bandicoot rats fed
the 18% protein BYC diet exhibited S|gn|f|contly higher production performance than the control group, achieving a high average
daily gain of 7.08 g/day. This improvement is attributed to the fermentation process, which enhanced palatability and nutrient
digestibility. Economically, the BYC diet significantly reduced the feed cost per unit of production (per 1 kg weight gain) (P<0.01),
decreasing from 117.86 to 60.41 Baht (approximately 3.65 to 1.87 USD), representing a 48.70% cost reduction. This substantial
decrease in costs consequently increased the farmers' return on investment (ROI) from 54.11% to 141.76%, reflecting the innovation's
concrete efficacy in solving production cost issues

Outcome, Impacts and Sustainability: The economic outcome is a reduction in cost burden and an increase in return on investment,
aligning with the bioeconomy model which aims to create added value from local agricultural materials, reduce the risk from fluctuations
in animal feed prices in the market, reduce dependence on external factors, and create a database ready for commercial scaling up
at the regional and national levels. As for the social impact, the LIP platform has shifted the paradigm of farmers from "buyers of
production inputs" to becoming "Community innovators" capable of producing high—-quality animal feed for their own use strengthen
the network of greater bandicoot rat farmers and serve as models for technology transfer to other communities. Furthermore, they
have a positive environmental impact by promoting the efficient recycling and utilization of local resources according to the principles
of sustainable environmental management. Using local raw materials reduces transportation distances, a mechanism that supports
the reduction of greenhouse gas emissions and mitigates the problem of managing agricultural waste.

Keywords: Uttaradit Province, Local resources, Grassroots economy, Greater bandicoot rat, High-protein feed
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Figure 1 Greater bandicoot rat
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Figure 2 Products from greater bandicoot rat; a) Clay—pot roasted rat (frozen), b) Fresh rat (frozen), c) Stir-fried rat with holy

basil, and d) Clay-pot roasted rat
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Figure 3 Rearing of large bandicoot rats by model farmers; a) Covered cement ring housing system, b) Commercial swine feed

utilized as rat diet, and ¢) Paddy rice applied as natural feed
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NARALIGRTENANT I Aanwd 5 (Figure 5) Tnsntarniiinnng
AdnAmy R maimnnsTuuifindioys U Geunwgfingan
annmatssfiudiaeaneen iunsdmintuindeyadeFnnm
atnaifuszoy Tneluumasumnnsgmluniatiuin Wvin
FaiEnd simsindnRs g dUnT Usnounainly (Feed
intake) ANsEMEMADT AR91NTUANIE (Feed Conversion

1
=i

= A A ar -4
1515 ITUND TSN MU ITINUA

y

Ratio: FCR) UaZAn31N1350n3n uaznaifinaansidissanging
quiiivnansu InesmunsnasgisnisvihanazennlsaEen
donfi iiunnatidayauazimEaTTRn AN uReannTg
azanassfinsuenTufle saiannsyinaasazeiannme i
LazomnsedemiaNe aaanNAtIeIniEesIuas
wuAfide Sanasnismanidediinisrsunsiulsunandan
e WinamaseutlsyanBnimaesgrsamnsiiaAALadeY
fineiiqn

gnammnstadinnisifinnadmaslnrnis an
sy Hringau huiasiiu wazmmnzfungAinassnnsfvaa sy
Faufiudn i Jadoningauialuiedin Tud d1alwe
unazdgadaiuiinalnadeednfiugnialuuinidomin
geannd nlAdeuazaaldgadeifsudunisléannis
&8930 nausuqennnmldinszuamnisndngdad i lusein
goin anniuUsugase IR U s amynn aues
Fdgeafnd #il 1) ansirdntwausndindadandudon
wanTnnistazneugpsamnanan BYC Tisusouns 18 e
Apmwnvnjszezau uas 2) innszuadaiafe Wimsng
AumgAngsuniafinnsydaiindndiuume nan1sinsnsi
svAdsznaunslnguniszesenaygn nagflsfiugenns
A8n19989 AOAC (2006) FIpN91971 1 (Table 1)
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Figure 5 Enhancement of farm management practices a) Recording growth performance data and b) Sanitation of rearing pens

and feeding equipment

Hamandt 2 MeaUsHIENUURNsHIANTsNE Mg
wunninglusiugs

nnsausHBafiRnsuazn1sneaasEimalulad
amnagnn g/ Tusfings usiazndadinsanausiwunUfis
739 sausBen@ndad Anfiuntsnininnaun Wensusyay
i N uasnangasanmsdmsurgn it
NITHAULDS Lmﬂmnﬁﬁiwﬁuﬂ%’uﬂ'gd@mmmﬂﬂﬁmmﬁﬁw
NTLUIUNITVNNENA (AAWLRI91N Phromnoi et al., 2021) A3
Sumpusa Ul NawBen@edas S. cerevisige (100 ans) Tag
Fi8ad 0.5 Alan3w simnananeunas 0.5 Alansu w1 5 ans
nananihuHpREa anSuFin 95 Ans 1leig)5e 2 Alansu

mnsiena 5 Alansi nanliihuiedandu HWilkwnanie
Wineandianuaz Wigadnszanada iWunan 30 wadt sidnalne
UARBYANNENTUED S, cerevisae TuaRan A uanTEM
wawaas (Fsevadamindy 5 : 1 Alansu agniadaliind
winlans Wadiiunszuouniandnudiiagn 7 54 uazvinnns
anuite arniunnssiinn inauaningad iudounantunis
Usznaugaasanmanay BYC Tsfwienas 18 dafiuguuuy
amaLfin i 6 (Figure 6) iilevinHTunatdsamywn e
TrHzYU

navnaesdesygwn ey Tuwasssmnunuiiefnun
Usr@vidnmmnisiasydulauasBunoinisivamng Nt 7

Table 1 Concentrated formula for greater bandicoot rat using Bio Yeast Corn (BYC) (18% protein)

List of raw materials Percent Animal feed quality Percent Raw material costs Baht
Cornmeal 40.09 Crude protein 18.09 Feed cost per kilogram 15.11
Soybean meal 18.04 Crude fat 3.68 Feed per bag (30 kilograms) 453.30
Full fat soybeans 8.02 Crude fiber 6.06
Monodicalcium phosphate P21 1.70 Moisture 9.50
Calcium carbonate 1.50
Salt 0.33
Yeast-fermented corn 30.07
Vitamin-mineral premix 0.25

Total 100.00
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(Figure 7) Tagnnsununismaassuuuguiuudenanysol  grapmnsfiddmmaneasinlnauandngdas Bio Yeast Comn
(Randomized Complete Block Design: RCBD) finnualsinndu  diet: BYC) Tusfiusaeay 18 Tuusiaznaduutonsvnaassasniiu
HUUULTG 6 U9 \uudenvaseulss@nBnineesgnsenng 6 Us ngunaaedas 3 i ez 1 v TneliioBimusdauaiin
2 NgunARes [Hur ﬂ@jwmm‘ﬁ T(NENAILAN) L?iymﬁfmgm HANgUEINATS 80 LEWRinms [nywnnajszeenamenum ong
awnsgnadnEaqUliaibouas 18 uasngrnnaee?l 2 Resdng  Uavanos 1 Fen Az dmindn@Esdueis 257.22 + 6156

Figure 6 BYC diet for greater bandicoot rat; (a) Yeast starter, (b) Pour the starter into the ground corn, (c) Fermented in a barrel,

(d) Dried yeasted cornmeal, and (e) Concentrated Bio Yeast Corn pellet diet

Figure 7 Growth efficiency test of greater bandicoot rats
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N5 Uasnldses o 4 ssiete Hszeziaanlunismases
42 P yinnauiinUBanneminafinull wasdmiindafiiaan
4 - I g o
WeAminsnawsyRulamansiei (Average Daly Gain:
ADG) Usz@nBninnsiemis wazfiunuatamiasenis
WHHMIN waYAAI1eiAINNLLITLUS9U (Analysis of Variance:
ANOVA) ANNUHHNITNARBILLY RCBD uazitEauiilaumany
' P A ' ' o &
uansiessAnRfeTzninganaas e lUsunsusniagy
ANs TS uuanh Ui Rese Tun vinws
nananialnamingasd (BYC) uaznisnangnanmslushin
Zpaay 18 Matalinas iz iungRinssniuunzenamy
FTWAFBUNNTIAEY WANTTRTANNAATUHMTINAT U310
A5AUlE i@ iReIN LazAasnIIN1Ta3ydule
FMTINTIATITATHUIABUU SE AN BN INBINNT UG AL YRS
Tnalitioyasseasmniuaues famswi 2 (Table 2) v
=4 o a ¥ ° ! s A 2
griwaua A resdaya shlugnisusuaeunnsti
o & ) a o XA
amsansagUUgnianinuasnanemnaies nsUsuiud
Wrsuiiasessunianin n1emIn wazn1sfiudneIdngsu
K 4 4 oA
wenanil gmilfeuanidadninlnaunedasiaiieme

1
g a

Wnunsmindaduinlusfiuansnsagaaagnnaflagand

ad a

WATANYUNITATIAN

Tamawd 3 mafudiayauazaansumnaluladinmg
NRABUUNUNNLATEFAY

nafiviisyanansuunumiaasegia (Return on
investment: ROI) e Biaeslonnsnnsiintunisiinssidioxs
Thud siwuniawdn s1aldiarnniseeny flegns dnama
AELUYIUANNNITAMM LAz INTEI AL AITBFIAY
5803 u daya TR 8113 usse e ingUnand
TN AAaIe RO fiEseninagaasnnmiang 2 gne dena

WiusiaznnsuiiinuzannuidesiuluEosnisdmnodiugu
WATNAT (328950 ATNITaLS U UNARBULINA NGRS
a3 HUALNaSsenues wazdintadmamindadannen
andhuulFindn¥asas 40 uasifin RO iAuSDLAL 140 FWimnang
fi 3 (Table 3) glAFensienisUsiAs uazdnauls
Waguszuuamnsnasiingns BYC sunadiasnzyidaiay
USABIIUHLNNTHAR AIUATANTIMGAL NTNARDINT LA
MaRMINARDLWIMSDIaL WaztaNF AR AR NTITTayR
BaATEFAERST NNNdUTEAUAITOlANIRIBENILFEY
wnunsngidasuannglimaluladgidonasig
walulag Wdndiuuuuiiaouaansouazinuztuniangn
awnsies fnnssannguiiendnesmnajuufion
AIEY AanInd 8 (Figure 8) ifunatasandiuyuniandn uay
FawrmmaesFisnndn donatigueeansuninnasaiiasenn
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Winnaifnduss i uiugnsinisesgfivieeemy uaz
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38 AT ANENIINNITanfuWAIEINT SanTegneuiininns
fanusatneveaninisia (F

AMYAUBMNTART (Feed ingredients)
TgALaWnTdnd ey dauaznouiug ity
Tuniananemiadnd Gepnangluguaesile &nd qRunad
viaawanans[Farngranngay Inafiqaajsmsneiiiadnm
asawnafidniusdoniasiauiuln guamm niesduiug uas
UYsz@nBnmniananeesdnd dngAvemisdndusazaiiag

TAssaBranns lnennisuansinenss s 1156 wassw ues

Table 2 Effects of each diets on growth performance of greater bandicoot rat

Control BYC P-value
Initial weight (g) 200.63 + 60.65 270.38 + 59.82 0.15
Final weight (qg) 476.06 + 88.43 567.75 + 53.92 0.14
Weight gain (g) 277.67 + 31.53 297.38 + 13.66 0.31
ADG (g/d) 6.61£0.75 7.08 £ 0.33 0.31
Feed intake (g) 1,149.42 + 80.95 1,186.26 + 29.78 0.44
FCR 4.16 + 0.31 4.00 £ 0.26 0.46
FCG (Baht/kg) 117.86 + 8.68 60.41 £ 3.97 < 0.01

Note: Control is a commercial concentrate diet; BYC is a Bio Yeast Corn diet, ADG = Average Daily Gain, FCR = Feed conversion ratio,

FCG = Feed cost per kilogram of weight gain.
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Table 3 Rate of change in cost and income from greater bandicoot rats

Comparison list

Control BYC

Costs before joining the project

5,270.83 Baht 5,270.83 Baht

Cost after joining the project

4,709.23 Baht 3,196.63 Baht

Percentage change in cost

Reduce 10.65% Reduce 39.35%

Income before joining the project

10,179.00 Baht 10,179.00 Baht

Income after joining the project

10,179.00 Baht 16,054.27 Baht

Percentage change in income No change Increase 57.72 %
ROI before joining the project 54.11% 54.11%
ROI after joining the project 141.76% 60.31%

Note: Control is a commercial concentrate diet. BYC is a Bio Yeast Corn diet.

Figure 8 Collaborative production of large bandicoot rat feed for community use; (a) Preparing yeast-fermented corn, (b) Mixing

the concentrated feed formula containing yeast-fermented corn,

wisng Apfu sandansenngrsnisdanngy q dngiu
awnsdndenaudsaanidulaziommdn G dngRundsen
1w Fnlwe Sudnlonds d19vine degAnlusfiu W nan
e Yantiu Sadlusiu AngAuneny i ndauis ving
fnalwansTn wssnauazinnfin wu launaBuanasns tnde
ANAUHI UAZIRALLTEN (Feed additives) 1w tanlasd Tws
Tulafin a1sriuyn Tunszuaunsn@nemsdnd dnghuyneiia
Hasiannaanasit AwasENafUADNIN UsansTR
uazsmasgulnanig aedinimunrnsesdnisamis
WATNNSNEAST (FAO) LATRNIANKNARDINITARINIHUIR

(IFIF) (Department of Livestock Development, 2017; Food and
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and (c) Processing through a pelletizing machine

Agriculture Organization of the United Nations, 2019; McDonald
et al., 2011)

B8 (Concentrate feed) iiupvnsdndetinniied
fpnudininrasansamiags Tnsanizndssmiidos (s
(Digestible energy) 159 Tﬂﬁﬁuﬁ‘u (Crude protein) LLﬂxﬁLﬁlﬂTﬂ
AUAT (Low crude fiber) IiafBLRUBMATMENY B Mn5HusTn
UsznaudnedngAuiifamrmislamunnnsdiniu wy Sof
nNEARY sy uleTualnge nanasslFann
ARFINNTINDINNT WATUIBIRIANHUETH ﬂﬂﬁﬂﬁ%ugﬂ?‘%’tﬁﬂ
Wanassuaz lUsnlindlnga idnussananmmna o
Tl Usuamaalnmunmsdanduamaney iisiszavsnin
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masniminuazanauaniite ewnstudintiiudndiasugie
aiv Ta nazile une une qn3 andtn uazdan (Sangthong et al.,
2022) AnwnirdAnyravesiiuie Snasugs wu fnalne
Haaving i nanens BTsfnge W nandamdes
Uaths Sadlusudalosn (eundsasas 18) uansngann
81MNINENU 15U e wkevEenng SneglugUnes e vide
i (Pellet) titammazaInTuntsWimnsuaznatioy Ly
UlndndaiivSumneindaduarazazninadniivle fo
mninEnansfiaesdnifesnisidnidnisesqaulnia
mstimmnativdaifindiuiiddy (Tha Feed Mill Association,
2021)

M11915U1l59119%90 N (Biological treatment)

naUFuLgamnsBanifiunazuaunnsiiliqauyad
i uuAfide 806 wdesn TunisdesaanemsBundnly
Hasnng waeuglifinasilidufurdafiandmiorsugia
wndu nszusunasiiunilsiunefaddgassniadnnns
n3ngnadanmuazesadefiiuinsdeduandon uazgnin
Tuargndlilunananindan Hadnunnsinuns gaamnass
wazmstintminge nalnddtyansnisusulsmisganinie
nslinszuamnawmaueidaesg g unsdeeraiauay
WasasesdsznouneiafiaasasBundd 1w Tussin
aflulanen wazlasin vinllAnAndousTifiyadin o
1e8unad e m1sdRdANmuY Y3BNAIUEININ (Food and
Agriculture Organization, 2021)

nnsUssgna sl adnd uniafngoidmig
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ARUNN Tl (Laorodphan et al., 2021; Phakachoed et al., 2019;
Phromnoi et al., 2021; Phromnoi & Laorodphan, 2021)
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powerment) uazAHANLTIWA1BY (Sense of ownership) a9
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(PMU-A), 2023; National Science and Technology Development
Agency, 2022)
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