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Sedadudnd B regadsunlinedie s luusanalnafifedaione 2 wie [Sud fetanis
(Macaca leonina) wazasiald (Macaca nemestrina) Iﬁﬁlﬁﬁﬂa\‘]ifﬁﬂﬁLL%QQ%B%BWﬁB@’IEJﬁS'ﬁJWa
fumnsnedy Fefanidannduaglurhfunsnsadean noliviwmanldvasUsamadu Senaine waii
a17 Auny Vrauiy wastszsmalng dn1snszaiadiaclyisdaniaguns ludmuosdedeldondy
ailuresduiungasnacAviuuunume uaznuaawsse wuldmeesuldansanalng inearaens:
AUNAUANNATY UssmAL e wazBulaiilby

deteissnawilngo fudaidwey usssmfagsmiuduganisgsas 20 - 40 ¢ Ussnauludas
Fefamnaduazifinludnsain 18 Teusiily gnaeiessnsmaniiany 12 - 18 1o uaziafawned
srgniuzpnangaiianiy 5 -6 D wazezliiinsaugsindlugausiidigauazfiuaoimslugs
aszpza o nlsimuansanuAsianadodeegdud e [fuiu namenmanmsiiesdungu
nguaz 2 - 6 f1 Audeialudedfunaliifundn lasdelludadiuiouas 74 199919715A1USTTUING
daup1Bu o [Fua waas wiars Wi s1nl fu waze

tlagtuanunnsaioysasypEeisivapssile da dnadifinffovagluialndansgamiug
(Vulnerable) tuifeyFaelay iy (UCN red list of threatened species) waziiuuilduuneszyng
fanasadiwiailasnausauesnisanaiuiufiagends nsaiioslae nisaiandaady

wazassuunudadifuauaziialiaom (Boonratana et al., 2020, Ang et al., 2020)

UYNUINYDIAIAY

%

daflungudedadunummaanaisuazuanssfulunsazmiy deudiudadnueiniema
pmNsTineiiy aufnlunsauatr riowlnssrulludnifiunafusunedeau (Hill & Webber, 2010)
tuwByezfupanidusld Aaterangugntdlumsvsafisniusyuuudis 4 sndipgnes nsuang
AUEILITA ANTLEASAITHaTHY AM9E14 TauEenIsuaRctiLsNSI9AdNLsNS 18 Ada
(Agoramoorthy & Hsu, 2005) Tudszineing d?ui‘ﬂajﬁﬂﬂilﬁyﬂ\iﬁ\iﬁﬂ Lﬁ@?ﬁhﬂﬁﬁﬁﬂmgmmwm
st unandevanuagnssy Teenanderdnifufauendn waznandadufidedeaangailn

w

WAL T8 axmpusrgaiiies aealshaumstinudonandedudasinmsiinldansafiuuzwin
HuRugudou astinudsfamnsanunsdasdditsana uawulddmounnfdmiadesauasiug
Haws 9579950 waztasadsssua MmadsedslilunsuaesivuiinsTiR st aEnwnuaangs
Tumsifvaandanianuasnssuudu aazddariidedinnuanlaf nmddefilioulusyuny
1A uNardsan e snssualilumaLan i namalduossameing

nMsasI9FaUN LI Tennsinwasligetaluns i usswd s aud s we. 2462 (La Rue,
1919) waznan1s@nwSaUsuwafnssuya el aunwiwudlui wan (Macace mulatta) danug s
31N @B Lan (Macaca fascicularis) aufMsuaziianundisouy vy (Sussman, 2013)
11nndnaeteld (Macaca nemestrina) 3avinlia et ufidanlunssiunflai s i unzwd1unng

(Sponsel et al, 2002)



laeannsiaiaLBule L0 A NASTUYDDINIT 5998 9at 19U 55A DUY DI S DR LLsa e
(Agoramoorthy & Hsu, 2005) Aansaunisd ﬁ\ﬂﬁ’ﬁgﬂﬂﬂmaﬂwﬁ Angafudewd1ldiEe 1,000 andaiu
(Sponsel et al, 2002) dasmanaluireduginuazfidsefedonlddefealunisiivuendin
Teenigluszuuinsasassunadnnianialuasaiou uaslilinsmauwnudaamaluladdu o
WmsfuuswsnfTsmuws (Ruslin et al, 2017)

uprmipannsiaialiouud nsindedeilusslopindrannlueud doilidailunguia

EO =

diaedwmsflndadarmihdsuasdnfiunuminsags i daisui ouassudduiunaulumsufus
TwrAdelddnimsdutiedy uasfuhsanamniedaafienfatuiude luseniensd ninaudndos
(Reinhardt et al, 1995) §4f9spzay 90 ﬁgﬂﬁmﬂﬁﬁ'umuﬁﬂﬁﬂ wete] (Ruslin et al, 2017) lneiwana
A unennn weiie St anerdesiingAnssumusssusna tuasinae 115y wasmsdLEe 1
HeanungadinnyslE s funnstieufuuswi Bertrand M, 1967) AsHanelugudnfmse
ﬁg"l,gm‘ﬁ"a q (U daldszaziign 2 - 3 §dainiaunnte 5 dUarilunisiindeis (Ruslin et al, 2017,
Sponsel et al, 2002) it asdiffnuasdidssiuand sy uisUuuusasmsimivasdianund ety
(Rusln et al, 2017) Tasdnanagnazaidems dufiigsnmsdadwudeanoddets Waemnasyily
aunsamuANilnds uazilasiudunneriowafinssuiniuadetana{l#daladudy Ruslin et al,
2017, Sponsel et al, 2002) ms.duduing o fishaladadudmddassanuyssaanud1ise
Tun1singd«e (Ruslin et al, 2017, Bertrand M., 1967} ﬁﬂﬁuﬁaﬁaquaﬂﬁﬂﬁqﬁmmxauiumiﬂ'wm'ﬁlﬂ
@n ¥94p18 2 — 5 9 (Ruslin et al, 2017, Sponsel et al, 2002) wazludiuypadafunalaiduds
sufuiinsdodiunisinuazliuuginlfdiuntd o Berrand, 1967) nsyuaunisindadasud
PansTRE i ld dudananaudugnninodiadas: mndulinsinliaouaunsdonisdedanideg
upsifilnuazszg llarLlHIdangnuswinfisz fueuarmgaeuuasdaryuiauewinlinganauand
(Sponsel et al, 2002) ?”Nﬂi:mumiﬂﬂm&hf&%ﬁwﬁﬂﬂmLﬁ'aiﬁﬁﬁﬁ’ﬂmm'iaﬁwml,l,amﬁﬁﬂﬂgym“ﬁwu

sznemsyineidd (Hihara et al, 2003)

AMSEAVIAIFRNTNYDIRINT

fuAdauaznsinyiisduasiithanbsaiagedszadens 4 dwulduniigeduaily
Wnnumanaamans asadfuaaunazaisnauslonilidouauywemadisnisi
Lneadmsuuywd unumduguesieiiiiuiisddud feluandad deiivundsadudadibe
il d i amsuans wazd s eiiunidsaiamafvuswdn nomsdsed et el amafusewdowu g
Wlszmadulafiids waids wastsana iy Gedeiildfunsnsnfie Geteld (Macaca nemistrana)
%’fqﬁmiﬁﬂwmLLﬁf;'ﬁﬂﬁﬁﬂwmzﬁﬁwﬁ@%’mﬁaaﬂfjwﬁﬁLLH@JLgazﬁmaﬂ {(Sussman et al., 2013)
Fesunsinnaeuldwnit deitidntnedud ey daenndonesiitae) deladuty swnsareuls
dotflaafiuszrzinanuussdnazii g Hefinsifpdedsdoedflafiadneguanludiuedis
i TeefiauiafiAnenisis wuaflisy waz [ada Fep1aifRannsiinuatnanySa a1 TasaEs
(glamuld (Cole et al, 2019: Lalremruati & Solanki, 2020; Thanchomnang et al., 2019)



pg1elsimumsiinunsseaiad nwindaiafvaznsngdedlade Teadmtssiinaiafnmwd e
Fungndanisanding (Schowe et al., 2021) nsinmszdunpsannsludataldfiduaie
FTNEIngenaEad (Grant et al, 2017) waznisdanamaidsad il waa i anisvinadisnlegmsyinly
U‘mﬁmﬁmmg’mﬁmmmmmLﬁuﬂm@ﬂimﬁu {(Schmidt-burbach et al, 2015} wazlildfiinsdasu

=

pthednifipemssuusitmsdaatain i st A dufasdamaenisiinfusnaisnensisdy
wazfadidanianiu amzfdaringfiaatuisedasnsauauuinemsdaaiafnnd1nsuded
ptheazBaalifuifosdaiafinHaunaslilunsuansludssmalng
dnedaefiayanazmsdnwnisnfunsdensilylung Budeiedaii ldunn dilifedasedy
pdunsdaafainiuwiimuizaulddodsdanafiludsamelng Taafinssausedlivaiga

Mt nAndauntivinananuens i iudssmainadasmssiedndunsmsanssudailae diindng

'
ool @ [

mainaaasiiusuadisdaen wasiliiAndnunanduiiaulavacyaaariallfsifudadi
faniuntfenans asAnwiisifuaisdawdeiludadsigniuliiduusenunsalidmsy
msvinaizduiivslamiifussienn sndiagiay givilimsimhsulgded (Littewood, 2016)
F197 18 Tunsvine ¥ g (Bansiddhl, 2020) wiad 1918 Tun 9wy s ui @1 (Mellor & Burns, 2020)
Tosmsinwisfuamsdasafnmde Tduazmumnsaasidayandngusuindaislasllfvdaiy
mmﬁﬁﬂnmmgwﬂﬁammLﬁ@ﬁfﬁﬁﬂyqsaiﬂfﬁ (Bansiadhi, 2020, Mellor & Burns, 2020)
ninnaezldfulsraunisolileaviinatnnatunin iinisUssduaiafniwodnafnia
(Rooney et al., 2009} Fafladudifaafosiuiunisueaiadnmdadiuinaalszms andpgnasy
ma:m@mm;%’ﬁmﬁ'uai”a@mwé‘fm’iuagwaﬁﬂﬁmﬁ’mi (Bansiddhi, 2020} 9190158 921iinfensing 28
Bmstinelariausenssdudaen Bertrand 1967) sufisamuinlauazanulalavaadwawiod WA
Lﬁ'mﬁuqnamwLLmai’aﬁmwﬁmi {Littlewood, 2016) §qﬁgﬂﬁmﬁiﬂuﬂﬁua@w%ameu
Tunsfinuswninersiinsfnuduaiainwuazanudusganaaiuniseiluilagdy fidsacd
AUTUTRULATLANA1NEIAASEIEY o SendiEesdudeiilluusi s dudnwazdootufy
oA palszanis ¢ (Soulsbury et al, 2009) u,axﬁ‘i'j@ﬁ'}hﬁ@ﬁﬂ;ﬂﬂﬁzﬁﬂﬂﬁﬁ anasduinenenn
A153UN5955uY1H (Eudey, 2008) ngrelsfimuiningeansyoansanansnsdenatfansag
WinsaAlunsumanlfaeluaunidnoamansuiaanuivs Waennnisdeondni sananszn
dansnadauyyie nd Asviuuudaosraelss nsiteviedszaninegl wazasuilaluaiafnow
U298 (Mitchell et al, 2018) annn1sénw a9 Bertrand (1976} WLUNWEHANTSH RER AL AIERGE

=0

Tuvagfingserdieniswneiuds wadinssunuia defiu #iolandaldun Fawgfinssunand

waes R us s steadiadnwunedsd (Mason & Latham, 2004, Broom, 1983) wazt depuilnmsianiag
Aendumstdafvuswdnsdy damsasimnilodetsliviimuidwosfinniafides Fenisasimdy
udnwmzidadunisitueganlasws wilusdnuasseinalng Bertrand, 1967) wananail
ﬁﬂﬁﬂﬁﬁﬂmﬁwm'}@'ﬁi}ﬂiﬁmiﬂs:@juwaﬁﬂ‘mJL@ﬂa‘u (negative reinforcement) Tuanstéaens tyu
astfdsegnzannnianisasinuniesienis wazlinisiomadusieiaiisdananawgAnssy
pufaudnanis (Bertrand, 1967, Sponsel et al.2002) TansAndisnsnsedunn Angs Feausiu

Foduipunsihvasnslndainszgafildluywdlilunuidanisunidnaimans



?uﬂsﬂﬁmi?ﬂﬂ@?maﬁﬂsxﬁuwaﬁﬂismLﬁqmﬂ {positive reinforcement) (sldua (Prescott
& Buchanan-Smith, 2003) dsfivazgnlddasnnanaseiiaiuazgaaiulaiornialadugians
tunausiinasilnegag nanulifundntuiuivnlusadussunamuns Sponsel et al, 2002) Mnfaya
Tredunisaseunanienissaaiadaulaasiefefisdiayandngrudifafodauddu
pesunlunsdanisnisiidedeiildnunazlilunmsuass swufensadedangmuiadatedull
Wusasgiutuastifainusenudaiy asluilagfudddddadludaiidunsaaiungruis
wizsUaaiAscIuLazduasasdn i we. 2562 LLazﬂgmn%JﬁLﬁ'mﬁmﬁ”‘uﬂﬁﬁjummﬁmitﬁm
Tudszineng (dud ngruea11 w2499 (91991 381 wazu1ns 382) waswsssyinyals
f194AuAITIgaATTULAEASIAATERNWART wa. 2557 pdelsiaudenaaiiuasaumnguienis
Snatadnwlapanauaiiausaifeduliudaswsassia (Bansiddhi, 2019,2020)
RANAIFANTIWERT

wénsIaAn AR ldsuaseanSuuahanlifungnsunsnay Ao ndnans Base 5 UseAs

as

(Five freedoms) tasuvniaald 5 1Usznis (Five provisions) @efinnuiatiuuniiiadl w.a. 2537

@ e

(Webster, 1995) lnafispazdaademied 1

15199 1 1annng Dase 5 Useans waz unilayald 5 Usens (@eLilasann Webster, 1995)

Adsy 5 1sznns unisyaid 5 Uszais (ﬂ'nmﬁmm‘sf?uﬁugm)
1) BEsEaNNAMINAINTZRY (1) Faddnaldsunimsuaziniousinauazay
() Baszananulguiunig (2) ”ﬂiﬁmﬁ‘ﬁa%‘awﬁgamﬁa:@aﬂamwmamw
(3) Baszarnanuduloauazlsany {3) ”miﬁmiﬁ“’ums@uaLgaxﬁmiqﬂmwﬁﬁ
(4) Baszananundiazldwawals (4) Foridasldsunmaiidasmnuumniuasvzynup
(5) BaszlunsuasawsBngsumusssumn@ | (5) dnidaldsulonmaugeewgfnssumusssusid

ail nadnmsdaszuazunaal@ 5 Uszas ﬁqmﬂixﬂ\amﬁaLﬂuLmeﬂﬁﬂumﬁ@ﬂf’;“aﬁmwﬁm’i
I@mj\nﬁ'uiﬂﬁamaz@qau {Negative states) o1 n1zhIngznne A128V1U20 YaY wazn15ialé
Fepssnanzdenarnisliagluseduisuld sgalsfmuilimannnsbase 5 Jsznsluly
dreanninlafadiudaunn Teaflumsduauandii a5y’ ey “Us1ean” FefAndundnnis
Tildigatszaedlddu “Gaszann’ wie “Unaanin’ snanzideay iwsadaluliléfalnge
sazFauiues eenaamaiwulanusuiiudemsiisadn wu msfinssmedunsaouauns
12999 A lHdadsisedaanielayuins Weus Hunsnumafios Ased UL TS

winusaimannelAaglusedutioausuld (Mellor & Beausoleil, 2015)



nanmsdaTe 5 Yssmsuaruntya® 5 dszaaduwameszydamuasmeussimeanisg ey

we i ldasavaguiiennisidennn (Positive states) iy anuddnauianiy anugdnilannsdy vas

warasnseduliifaiiu dwuldiasdanmdn ‘adnupuwaaiafniw 5 Uszns (Five domains)’

TusniauasumsyUsalluaiafinwdadndraliuszuy nssdy uaziimena laauinlyiaiadnin

Faingnanvauas (compromise) hazn15UsUIssaTafA WART (enhancement) law ey

Yienua 5 uaua [Wunanitzaialy (internal states) 3 vaviue (AuA LATUIATS Fawiadpy

LATFUNIW basda1unsaln 18U NaRaFADaTaANIW 1 vauLue [dun wafingsy laavie 4 8019z

A9nNa1IRTRUINAASIUALTLYAULAN 5 (FuA gn17n193nlauaesided daais1ei 7

A1519¥ 2 ENTLUDNETARNTWEIUHANLDLLIRETARNIN 5 Uszns (Aeudasenn Mellor & Beausolell, 2015)

ﬁﬂ']'llz‘?’l'Nﬂ']EJﬂ']W/ﬂ'l‘iﬁ']\‘l"l‘Ll

flasuiliAadinsfuanussisan flaguilAvsineiy
RN
1 lagunis 2. Fwnden 3. 1AW 4. WEEnNTTY
Lirva LA Lirvay L9112 Lifeay L9112 sivay Li7919R
DIISHAY RIS | Aeuiaden  Funadpu 3@ HUAWE | dirdens  d@1anea
vinfida; il £t asediuld | 219 wiuse | WARYDAN  LARYDAN
ADINTW  LHEINE; | Useasd e ey UsiEen (e 9
6 AUAALLAY A WAz AT BIANS | weBiassy  wedEnssu
HANNRATE A9 U1BLTL Fia
U Jgzaed
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PAWSTEY
anzneansualnazlseaunisel
5. §NMEedalaypedidad
Vseaun1sadiiea H5eaUATTailTeUIn
ASERNLN waumale W weenda | anwguen | asddnde | aeugn agly
Filny LuUhe arsifle nue | ArsAsy/En/uy &jﬂmwﬁﬁ A15AIUA
YN DU WU Wi WAL HRR[)T!
1AH1IA9 aanld p1duu  Tandy a1 fBu ASIETY QMERLRTET
2IATHUNY/ BREH Pl Ledn ANAE U 1978 ANHFUFIN
DU AFEIUNTINY A2 QREHIE R SE Tty had
AMELCINBHE WAL ANSLANDENY
e szaad GHETII AUAEUTY
Wwilpy AUFUNIS
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Tasundaald 5 Usenns wasndnuoumadafnin 5 Uszas aansailnindssand i auGeds
Waliinuuaslilumsuans lepmsuanadasiangantunnsyuraemnAsd it ina iyt
quiians Ancaszazgavinuuniin lapwsesminafafosiunsnigunssanazmsdaaiafiniuing
WA, 2557 WiUssA1AnsInTInunsuazaraTal 13ns A1sdnadadnindad wea. 2561 Tauilvdn
naensIRaiafn wdRiamuuImundad 5 Usens lesameldaiiauauadsiiianuini
TaaiafnwaIulssnaRiTudena tagaunsaiiTeaasngauanuRaun idunssaaias nndes
DRI R B IS ST i neasTs s an s uan1s sy waznsd Lasian s s B nday

AUszEUETaRNWE ST (Animal welfare assessment) Lﬂuﬁﬁﬁ’]ﬁfyﬁﬂﬁ%ﬂﬂﬂiﬂﬁﬁﬁ“ﬁﬁﬁiaﬁmi
Aaliapandpefungransnassnseduamnwiinuoedad TapialUudimsUsediuaiatinwdnd
aezwinlufimsussduidaianey B msnraessemntladus e w Darnguaw aTand mseeens
TassunsevhmsUsadiuldannnannuamedatTn dheniudi Temanafinsm yeedsing riamegunu
fagifufinnsfnsidszdiuadadnwdmianndadudeuinsand ey Wy MsuanewaFnTsuaynauI
PINANTLEY ATIZAN ANZFUATWAR uazBnannng Tapms dssfiuafadamiduonmnusedusTainw
IdudadiasansnsemuawnmisimsdnaiafnabifiugimoaemsdansaTawnns oo [ udiu

malsafiuafadnmdaddsanasais q dunsliuufeanufuiass 5 Ussaaduiugiu
"ﬁgﬂﬁmﬁﬂumiﬁﬂmaﬁ?@mwﬁ’mimamy {Agoramoorthy et al, 2005, Agoramoorthy & Harrison,
2002) wazndnnIsTRLALRE aEN W 5 Uszans (Five domains) lasunisiaus lun1stiglseiiiu
afafnwinsdniatinsasauaguunaiu deaelidninsnmansdmafainwdaimusaiufiaanug
wazwd lunsdnadafniwldogneauysel (Mellor & Beausoleil, 2015) lnemannnsaa@nmyauiug 5
Uszmssaiulufinanszniedusunazdnunndeaniwialenndssauniselnslusazmauand
Fanalufeatafinmuaedad ensussiulnuuins Faaadaunasguarwluuauwed 12 uas 3
AERY Weadasuransmmuesssineuasnensiveunede’ Tuwaei nssadiumsusasng i nss
Tupauwadl 4 wansde anmminenientw Sannuazdasnasde’ nplledefifzadosluusiasuavwe
ﬁwqﬁmxgﬂﬁmmﬁxmaNaﬂmazmﬁm?a?uﬂammﬁ 5 {Mellor & Beausoleil, 2015) A52UA157119714
Heapensaviaunsos Uliffug st alimnasnswaasiudsanainaiioadsamai i fa T
wazuuIaLA i adeaduaSadnmdsd aaneauanuisaslUlfAasarinnsUssiiuadaRamwaet
dolfouualilunsusng

asUssiinatafnindaingudedonindudin 338ndn q [Fun 1) asfamiwgfingsu
2) msszdiuguamwimeniy 3) insussdiuaneadsing Tasasysadluf Gaansainfayaands 3 33
AT Amaa s pmMsdaaiadnmdnifiasddmsunaazngel

1) AsEnBINERnSI

wodnssudeiddamumanrasaeudann Faudasmiadasiniimauaasmanniegfings
fans1afs AsnsuaanadnssuynededluaniizlnfniongBnssu i iLananonAusTsL A
dngesndufisihunyssfiuaiadnindnd faisfawanuefidnw fonginsudianiaeduy

AnuFEnRsaRnMBRLuasiinsEnwfyaih UAenuisiasioanudinniasnadeunuudy



=

Tuansnfivsasmusssumd SadudnideudiifannmsBanduagsuduiiunguvinalne @
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A19719% 1.1 U501 8199 15 IATUIAIG I HISARB9ASENNS DAY @198991n Power et al, 2012)

Y5unafinuzsirlueinns

F19271U19

Lushiu (Protein) 15— 22%
ngmlusinl Sussdlu Towdn 3 (Fssential n-3 fatty acids) 05%
AselsiuliBudngniiu Towd 6 (Essential n-6 fatty acids) 2%
Falefillazarsluaswandilunare (NDF) 10 - 30%
Folofillazanluaswondifunais (ADF) 5-15%
wAalduu (Ca) 0.8%
WaaWass (P) 0.6%
wHATEyL (Mg) 0.08%
Wnadau () 0.4%
Lafinu (Na) 0.2%
aaadu (CI) 0.2%

Wian ¥5e lapau (Fe)

100 un./awHnga 1 an.

y9LLey %ea Aalilas (Cu)

20 uafundnga 1 an.

WHaAHE (Mn)

20 un.rawninga 1 an.

HFenzd %5 9@ (Zn)

100 un /dwiinga 1 an.

lalafiu (1)

0.35 un./slwiingn 1 an.

PRy (Se)

0.3 un./sdmidngn 1 an.

lasidiza (Cn)

0.2 un.fihssinga 1 an.

a1 A (Vitamin A)

8,000 gilaamlnda 1 An.

Ae13u D3 (Vitamin Da)

2,500 gila/shmsinga 1 nn.

@iy E (Vitamin E)

100 un /dwiinga 1 an.

Aedu K (Vitamin K)

0.5 un./awinga 1 an.

moniiu (Thiamin}

3.0 un.slmiinga 1 a0,

Isluwatiu (Riboflavin)

4.0 un/unidnea 1 an.

AsAwUIYLEHA (Pantothenic acid)

12.0 un.fslwsinga 1 an.

lupzdy (Niacin)

25.0 un.finnunga 1 an.

38131 Bs(Vitamin Be)

4.0 unsnidngn 1 an.

ladu (Biotin)

0.2 un filhwilnea 1 an.

adu (Folacin)

4.0 up fiwnidngn 1 an.

ﬁ(ﬁﬂﬁu B12 (Vltamm Blz)

0.03 un.fANHLne 1 an.

@il C (Vitamin C)

200 un. Ansdnéa 1 an.

1981 (Choline)

750 un/untdnga 1 a6,
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a w
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Mycobactrium

farmsniessuumadiunialasasa wiu (p 911
- africanum
- bovis

- tuberculosis

Salmonelia spp.
- typhimurium

- enteritidis

LEANDINNTHINSZUUYINGEBOTHIS LEU AD9LEY
LRI FeLLATADULLWES

Shigeilla spp.

LWARYDINITVINTEUUYINLAUANHIT LHY FinLEy
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Yersinia
- pseudotuberculosis

- enterocolitica

LWARYDINITVINTEUUYINLAUANHIT LHY FinLEy

=) =

DI FULATDDULWEAY SIUTNFIHAFDTZUY

@

HuWugeL

Parasite
- Entamoeba
histolytica
- Giardia spp.
- Helminths

LEANDINNSTIDE LS ol uaaeIATg

ApLllasann (Balansard et al. 2019)
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Declaration

Thailand has a long history of keeping pig-tailed macaques for work to harvest
agricultural products by making a living as hired labor and tourism by presenting local
wisdom for entertainment. However, there are no accepted standard, guideline, or
manual for management and welfare of pig-tailed macaques kept for work and
entertainment that aligns with the Cruelty Prevention and Welfare of Animal Act, B.E. 2557
(2014), specifically welfare assessment guidelines and best practices guidelines for pig-
tailed macaque owners. Claims and accusations of animal abuse, torture, lack of freedom,
violent training, labor overuse, and exploitation questions the management and welfare
of pig-tailed macaques kept for work and entertainment in Thailand which affects the
image of Thailand’s agricultural industry which involves exportation and the tourism

industry as well.

The authors created this manual in order to address the current welfare situations
of pig-tailed macaques working in the Thai agricultural and tourism industry. The manual
summarizes information and knowledge about basic pig-tailed macaque welfare and
recommendations for proper welfare management. We focus on welfare of pig-tailed
macaques kept for work and entertainment for macaque keepers in Thailand or other
countries to make good use of this manual with their current husbandry settings and
develop a reliable and practical management and welfare standard for pig-tailed

macaqgues.



Introduction

Biology of pig-tailed macaques

Pig-tailed macaques are mammals from the order primates. In Thailand, there are two
species: Northern pig-tailed macaques (Macaca leonina) and Southern pig-tailed macaques
(Macaca nemestrina). Both species have different natural habitats. Northern pig-tailed macaques
live in dense forests near mountainous areas. Northern pig-tailed macaques are found in Southern
China, Bangladesh, Myanmar, Laos, Cambodia, Vietnam, and Thailand. Southern pig-tailed
macaques live in rainforests and mixed deciduous forests. Southern pig-tailed macaques range
throughout the south of Thailand, from the “Kra” isthmus down to the Malay peninsula, Malaysia,
and Indonesia.

Both species are considered social animals. They live in troops of 20 — 40 macaques which
consists of a male to female ratio of 1:8. In general, neonates wean at 12 — 18 months of age. Males
will be driven away from the troop when they reach 5 — 6 years old. They will join other troops as
low-ranking males and climb their way up through their lifetime. However, some males have been
found to roam alone their entire life. Pig-tailed macaques search for food in troops of 2 — 6
macaques. They are fructivores with more than 74% of their natural diet comes from fruits. Other
food items are insects, seeds, leaves, roots, soils, and fungus.

Both species are currently listed as “Vulnerable” in the IUCN red list of threatened species)
(IUCN, 2020). The population trend is decreasing due to habitat loss, hunting for consumption,
hunting for traditional Chinese medicine, and capture as pets or labor (Boonratana et al, 2020, Ang
et al, 2020).

Roles of pig-tailed macaques

Non-human primates (NHPs) have various roles in different continents and cultures. People
view certain NHPs as religious icons, as a family member, as an ingredient for an exotic dish, and
even as pests that needs to be extinguished (Hill & Webber, 2010). In Southeast Asia, NHPs play a
part in the tourism scheme such as monkey talent shows, acrobatics, diving, and showing the ability
to harvest coconuts from tall coconut trees (Agoramoorthy & Hsu, 2005). In Thailand, pig-tailed
macaques are kept for agricultural harvesting, with the most common product as coconuts. Other
products that can be harvested by pig-tailed macaques are stink beans and djenkol beans, but
macaques are primary trained with coconuts. Pig-tailed macaques used as labor can be found
throughout the entire country, but are common in Prachuab Kiri Khan, Chumphon, Suratthani, and
Nakhonsrithammarat. Pig-tailed macaques kept for shows and performances are also trained to
collect agricultural products, since their wits of this act is also part of most shows. Therefore, the
authors were interested in studying pig-tailed macaques kept as labor for agricultural harvesting and

for shows and performances in the southern region of Thailand.



From previous records, training macaques to harvest coconuts was dated back since the
year 1919 (La Rue, 1919). Studies have compared macaque behavior towards humans and reports
that rhesus macaques (Macaca mulatta) have more aggressive behavior than long-tailed macaques
(Macaca fascicularis) and have more aggression and fear towards humans than southern pig-tailed
macaques (Macaca nemestrina) (Sussman, 2013), hence the popularity of training pig-tailed
macaques for coconut harvesting (Sponsel et al, 2002). Moreover, the growth of the food industry
including local food and medicine ingredients which use coconuts (Agoramoorthy & Hsu, 2005) and
the ability of pig-tailed macaques to harvest up to 1,000 coconuts per day (Sponsel et al, 2002) make
coconut harvesting pig-tailed macagues the most convenient method for small scale agriculture and
household practices without considering and innovative replacements which have higher cost
(Ruslin, Azmi, Matsuda, Amir & Zain, 2017).

Apart from training for labor, training macaques can be useful for research purposes which
prior training can acclimatize the macaque to different procedures and reduce stress from manual
restraint during procedures (Reinhardt, Liss & Stevens, 1995). More than 90 percent of pig-tailed
macaques used for picking coconuts are males (Ruslin et al, 2017) because their natural behavior
is to destroy, pound, and break objects can be modified for coconut harvesting (Bertrand M. 1967).
Training pig-tailed macaques in a monkey training school or by experienced individuals usually
take 2-3 weeks or up to 5 weeks (Ruslin et al, 2017, Sponsel et al, 2002). Even though the trainers
have different training details such as equipment and duration of training, the core method and
philosophy of training is the same (Ruslin et al, 2017). Trainers intentionally or unintentionally
establish themselves as the dominant figure of the troop in attempt to gain control and prevent
aggression from adult males which can be dangerous to the trainer (Ruslin et al, 2017, Sponsel et
al, 2002). As the commander, training is highly successful (Ruslin et al, 2017, Bertrand M., 1967),
therefore the age of pig-tailed macaques to start training is between 2-5 years old (Ruslin et al,
2017, Sponsel et al, 2002), if later than this they will resist training and are not recommended for
labor use (Bertrand, 1967). Training starts with providing a coconut to the pig-tailed macaque to
freely play and get acquainted with. Then, the trainer gives out voice commands to determine types
of coconuts and remove them from the bunch (Sponsel et al, 2002). The training process is
repetitive until the macaques remember and learn to find solutions when confronted with
problems during work (Hihara, Obayashi, Tanaka & Iriki, 2003).

Pig-tailed macaque welfare studies

There are many research and studies on NHPs kept for various purposes with the majority
focusing on NHPs used for laboratory research, mainly because the high maintained population
and benefits humanity as a model for research. Other purposes include NHPs in zoos, kept as pets,

kept for entertainment, and kept as labor for harvesting coconuts. Keeping pig-tailed macaques for



harvesting coconuts can be found in Indonesia, Malaysia, and Thailand. The main kept species
are Southern pig-tailed macaques (Macaca nemistrana) with evidence of a less aggressive
behavior when compared to rhesus and long tail macaques (Sussman et al, 2013), therefore easier
to train. Most of the pig-tailed macaques are males due to the size and strength as adults offer
longer working hours. However, keepers keeping pig-tailed macaques closely must consider health
issues of both the pig-tailed macaques and the keeper such as infectious diseases from parasites,
bacteria, viruses and zoonotic diseases (Cole et al, 2019; Lalremruati & Solanki, 2020;
Thanchomnang et al, 2019).

However, limited studies on welfare management of coconut harvesting pig-tailed
macaques are available. A study on welfare assessment of coconut harvesting pig-tailed macaques
in Thailand (Schowe et al,, 2021), Cortisol concentrations in Southern pig-tailed macaques used for
laboratory animal science (Grant et al, 2017), and an observation of macagues used in tourism sites
by a single visit according to the observer's opinion without any monitoring or recommendations
for welfare management (Schmidt-burbach et al, 2015) are available. With limitations of scientific
literature access and language barriers, the authors of this manual aim to offer a comprehensive
guideline for welfare management of coconut harvesting pig-tailed macaques to the keepers of
coconut harvesting pig-tailed macaques in Thailand.

With limited information and studies on general management of pig-tailed macaques
husbandry, speculations about welfare management of these macaques in Thailand constantly
arise. Campaigns to ban the consumption of products with coconuts from Thailand as ingredients
were initiated according claims of animal and torture with no scientific evidence. These types of
rallies sparked the interest of the media and the public about the custody and activities of the
macaques. Animal welfare studies on species used for labor or tourism are essential to answer to
these claims such as studies on dogs used for livestock management (Littlewood, 2016), elephants
used in tourism facilities (Bansiddhi, 2020), or horses in racing sports (Mellor & Burns, 2020). Studies
like the previously mentioned are built on scientific evidence discarding human emotions which
are subjective and unmeasurable (Bansiddhi, 2020, Mellor & Burns, 2020,).

Animals might gain a wide range of negative experiences without a clear assessment of
animal welfare (Rooney et al, 2009), with multiple factors contributing to compromised welfare
such as lack of knowledge on animal welfare (Bansiddhi, 2020), rewarding and positive training
(Bertrand 1967), and understanding and devotion of the keepers to health care and welfare
management (Littlewood, 2016).

Macaques used for entertainment and labor as coconut harvesting macaques should have
studies on welfare and current living states which are more complex than other situations
(Soulsbury, Lossa, Kennell & Harris, 2009) and should have issues with the total population due to

wild catching (Eudey, 2008). However, British scientists demand for a correction on the cessation



of NHPs for research and veterinary science. This ban will affect testing new pharmaceutical drugs,
disease modelling, neurological research, and welfare studies of macaques (Mitchell, Thiele, Petkov,
Roberts, Robbins, Schultz & Lemon, 2018). From Bertrand’s (1976) study, stereotypic behavior was
found during resting which involves head covering, toe biting, or swaying which indicates
compromised animal welfare (Mason & Latham, 2004, Broom, 1983). What the society worries the
most is when punishing macaques when they disobey the trainer which from the keepers
perspective is similar to teaching young kids by their parents (Bertrand, 1967). Apart from previous
concerns, negative reinforcement in the form of vocal intimidation or physical punishment and
rewarding treats when following instructions was also of interest (Bertrand 1967, Sponsel et
al,2002). However, negative reinforcement is accepted and suggested in NHPs used for research
and scientific purposes when positive reinforcement does not work (Prescott & Buchanan-Smith,
2003). Macaques wear collars at all times and are kept on a leash by a nylon rope or chains during
training or tied to a pillar with a 5-meter radius (Sponsel et al, 2002). From the previous information,
constructing a manual for welfare management by referencing reliable studies is necessary for
managing macaques kept for work or tourism purposes including enforcement and developing
laws and regulations as a standard in the future. Currently, Southern pig-tailed macaques are
classified under the wildlife protection act and the cruelty prevention and welfare of animals act
as well. However, these acts do not cover welfare management of individual species (Bansiddhi,
2019,2020). Currently, Southern pig-tailed macaques are protected animals under the Wild Animall
Reservation and Protection Act, BE. 2562 (2019) and is also related to the Cruelty Prevention and
Welfare of Animal Act, B.E. 2557 (2014). However, welfare management does not cover every species
of animals. (Bansiddhi, 2019,2020)

Principles of animal welfare

The most accepted and recognized animal welfare concept is the Five freedoms

& Five provisions which originated in 1995 (Webster, 1995) with details provided in Table 1

Table 1 Five freedoms & Five provisions (modified from Webster, 1995, 2016)

Five freedoms Five provisions (Basic requirements)

(1) Freedom from thirst, hunger and (1) By ready access to a diet to maintain full health

malnutrition and vigor

(2) Freedom from thermal and physical (2) By providing a suitable environment including

discomfort shelter and a comfortable resting area

(3) Freedom from pain, injury and disease (3) By prevention or rapid diagnosis and treatment

(4) Freedom from fear and distress (4) By providing sufficient space, proper facilities and
the company of the animal’'s own kind

(5) Freedom to express normal behavior (5) By ensuring conditions which avoid mental
suffering




The five freedoms and five provisions model focus on negative states such as
hunger, thirst, or pain and the provision of solutions for to adjust these states in an
acceptable level. However, the theory is constantly misinterpreted with the phrases “Free”,
“Free from”, and “Freedom from” negative states. It is impossible for an organism to be
entirely free from negative states because the conditions are necessary for survival such
as hunger and thirst as a physiological response to maintain a nutritional balance. The
concept was created as a guide to reduce the severity or alleviate the negative states to

an acceptable level (Mellor & Beausoleil, 2015).

With the five freedoms and provisions concentrating on negative states, positive
states such as physical comfort, feeling secure, satiety remain in question on how to
assess and promote them. Therefore, the “Five domains” were developed for a systematic,
comprehensive, and rational welfare assessment focusing on welfare compromise and
enhancement which comprise of five domains: 3 internal states (Nutrition, Environment,
Health), 1 external state (Behavior), and all analyzed into the final domain of Mental status

as displayed in Table 2.

Table 2 Welfare status according to the “Five domains” model (Modified from Mellor & Beausoleil, 2015)

Physical/Functional domains

Survival-Related Factors Situation-Related
Factors
1. Nutrition 2. Environment 3. Health 4. Behavior
Negative Positive Negative Positive Negative Positive Negative Positive
Restricted Enough Uncomfortable Physical Disease/Injury  Healthy, Behavioral Able to
Water & Water & or Unpleasant  Environment and/or Fit, and/or | Expression Express
Food; Food; Physical Comfortable Functional Uninjured | Restricted Rewarding
Poor Balanced Features of or Pleasant Impairment Behavior
Food & Varied Environment
Quality Diet

Affective Experience Domains

5. Mental State

Negative Experiences Positive Experiences
Thirst Breathlessness Anger, Frustration Drinking Pleasures Vigor of Calmness, In
Hunger Pain Boredom Taste Pleasures Good Health Control
Malnutrition Debility, Helplessness Chewing Pleasures & Fitness Affectionate
Chilling/ Weakness Loneliness Satiety Reward Sociability
Overheating Nausea, Depression Physical Comforts Goal Maternally
Hearing Sickness Anxiety Directed Rewarded
Discomfort Dizziness Panic Engagement Sexually
Diarrhea Exhaustion gratified

Welfare Status




The “five freedoms and provisions” and the “five domains” can be applied for the
welfare assessment and management of pig-tailed macaques kept for work and
entertainment. The interpretation must consider all aspects of husbandry for this unique
group of animals, beginning with the possession of the animals to the last days of their
lives. The Cruelty Prevention and Animal Welfare Act, B.E. 2557 refers to the “five freedoms
and provisions” for animal welfare management, therefore the authors agree that the act
should be referred to with modifications of both concepts which include dealing with
negative states and enhancing positive states for pig-tailed macaques kept for work and

entertainment.

Animal welfare assessment is an important process utilized in order to improve quality
of living and adhere to the related laws and regulations. The assessment aims to identify stress
conditions from different factors such as health issues, fear, or starvation which can be
assessed by behavioral, physiological, or health indicators. Nowadays, welfare assessment also
includes positive factors such as play behavior, satiety, fitness of health, and many more. A
robust assessment does not only define the welfare status but should include suggestions on

enhancing welfare conditions from the assessor as well.

The five freedoms are commonly used to assess animal welfare of populations of multiple
species (Agoramoorthy, G. & Hsu, M., 2005, Agoramoorthy & Harrison, 2002) as well as the five
domains which is an updated framework for a thorough assessment for scientists to be able
to manage animal welfare (Mellor & Beausoleil, 2015). The five domains encompasses both
negative and positive effects to the mental status while considering intrinsic and extrinsic
situations that affect animal welfare. Assessment of nutrition, environment, and health in the
1t 27 and 3 domain is related to animal physiology and pathology, while behavior assessment
in the 4™ domain represents the physical, biological, and social status of the animal. All four
domains are processed into the mental 5™ domain (Mellor & Beausoleil, 2015). The frameworks
of five freedoms and five domains can be applied with welfare management of pig-tailed
macaques kept for work and entertainment in Thailand to create an appropriate
understanding and a guideline for welfare management and assessment of pig-tailed

Macagues.

Welfare assessment of NHPs is performed by 3 main sections which are 1) Behavioral
assessment 2) Physical condition 3) Physiological indices. A robust assessment analyzes
scientific evidence from all three sections to find an acceptable welfare management standard

for different situations.



1) Behavioral assessment

Animal behavior is a diverse and detailed discipline. Different species express
different behavior. Knowledge of normal behavior expression or in natural settings is
essential for welfare assessment. Many studies focus on cognitive feelings, negative states,

and affiliative behavior as well.

In normal or natural conditions, primates are considered as evolutionary social beings
that can live in large troops. Primates are diurnal animals with most activities including foraging,
grooming, social interaction, etc, happens during the daytime and rest during the night. Daily
activity routine of wild primates is often in patterns which can be used as a reference for

quality-of-life improvement for NHPs kept in captive settings (Lutz, 2018, Rehrig et al., 2014).

Behavioral studies on NHPs housed in laboratory facilities found that the primates alter
their behavior when daily activities, housing conditions, or social group structure are modified.
Behavior changes consists of decreased hours of activity and sleep, diet intake, and grooming.
Studies also found that NHPs with behavior mentioned above have increased urine cortisol
concentrations, linking stress with this set of behavior. Normally, primates are social animals
presenting affiliative behavior, creating relationships between them and reducing stress.
Examples of affiliative behavior consists of grooming, playing, facial expression, vocal signals,

or affectionate behavior.

Abnormal or negative behavior is the behavior expressed during distress or when in
compromised welfare conditions. The most common behavior is stereotypic behavior, which
has not yet been clearly stated on the cause. Stereotypies are mostly reported in captive NHPs
and if not dealt with can cause detrimental effects on the well-being. Examples of these
behaviors are cage shaking, pacing, summersaults, finger sucking, toe biting, and hair picking
(Mallapur and Choudhury, 2003, Poirier et al., 2019).

2) Physical condition

Physical condition of animals is a key part of proper welfare and can be used as an
indicator for welfare management. Poor physical condition results in negative feelings such
as pain, stress, comfortless, anxiety, etc. However, for animals to have a lifetime with only
good health is impossible. Therefore, assessment of physical condition focuses on the cause
and measures used to manage the ailments. If proper nutrition, environment, and treatment
regimens are provided, the chance of poor physical conditions are low and can be fixed in a
timely matter.

Basic health assessment of primates can be done by experienced keepers which

involves recording and estimation of weight, body condition score (BCS) (Figure 3), hair and



skin quality (Figure 4). Annual physical examinations of animals can be used for welfare

assessment as well (Honess et al., 2005, Clingerman and Summers, 2012).

3) Physiological indicators

Assessment of physiological indicators is another method of animal welfare
assessment which is used in combination with behavior and health. Physiological parameters
respond to stressors and causes change in endocrinology, behavior, neurology, and immunity
as well. Results from these studies can be used to assess responses to different conditions
or situations. Most common indicators include, heart rate, blood pressure, endocrine
function, white blood cell count, and blood biochemistry (Novak et al.,, 2013, Maestripieri and
Hoffman, 2011).

Cruelty Prevention and Welfare of Animal Act, B.E. 2557 (2014)

Animals are sentient beings which play an important role in the ecosystem.
Therefore, they must be protected from abuse. The animal's keeper, who raises or uses
the animal, is responsible for arranging the animal's welfare following the condition and
type of animal throughout the animal's upbringing, transportation, and usage. As a result,
the Cruelty Prevention and Animal Welfare Act, B.E. 2557 was established to prevent
cruelty and provide animal welfare with the necessary protection of their nature. The

following are some important details to be informed of:

1) Definition

“Animal” means an animal which, generally, is a domestic animal, working animal,
animal used for transportation, companion animal, animal used as food, animal used for
entertainment, or animal used for any other purpose, whether owned or unowned, and
shall include an animal which lives in its natural habitat as prescribed by the Minister.

“Cruelty” means an act or a lack of action which causes an animal to suffer,
physically or mentally, or causes an animal to suffer from pain, illness, infirm, or may cause
death to such animal, and shall include a use of a disabled, ill, old, or pregnant animal for
any advantages, a use of animal for sexual abuse, a use of animal to overwork or to
perform an inappropriate work because such animal is ill, old, or underage.

“Animal welfare provision” means raising or taking care of an animal to keep it in
a proper condition, to have good health and sanitation, to have an accommodation,
adequate food and water.

“Animal keeper” means the person who is the owner and shall include a person
who has the animal in possession, or who is assigned by the keeper to take care of the

animal.
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2) Animal Cruelty Prevention and Animal Welfare Provision

Section 20. No person shall perform any act which is deemed an act of cruelty to
animal without justification. Any person who contravenes this section shall be liable to
imprisonment for a term of not exceeding two years or to a fine not exceeding forty-
thousand baht or to both, following Section 31.

Section 22. An animal keeper shall provide proper welfare to his or her animal in
accordance with rules, procedures, and conditions prescribed by the Minister
(Notification of the Ministry of Agriculture and Cooperatives about the Animal welfare
provision)

Section 23. An animal keeper shall not leave, abandon, or act in any way to get the
animal out of the keeper’s responsibility without justification.

Section 24. In animal transportation, or the use of animal for work, or for
entertainment, the keeper or relevant person shall provide proper animal welfare, as
provided by the rules, procedures, and conditions prescribed by the Minister.

Section 32. An animal keeper or any person who fails to comply with rules,
procedures, and conditions prescribed by the Minister under Section 22, section 23, or
contravenes section 23 shall be liable to a fine not exceeding forty thousand baht.

Section 33. In the case where the court hands down the decision punishing any
person under section 31 or section 32, if the court is of an opinion that the animal is likely
to be abused or be provided with improper welfare if it remains in the possession of the
keeper or the offender, the court may issue an order prohibiting the keeper or the
offender from possessing such animal, and send the animal to a State Agency, or a person

whom the court considers appropriate to possess or take care of such animal.

The keeping of macaques for agricultural harvests has been a long tradition in
Thailand. Using macaques demonstrates the farmer's local knowledge while also
generating revenue from harvesting and tourism. However, these macaques utilized in this
type of business do not have guidelines on welfare management appropriately following
the Cruelty Prevention and Welfare of Animal Act, B.E. 2557. The goal of creating this
guideline is to ensure that macaques are well-organized and that all welfare-related issues
are addressed. This guideline accordance with the announcement of the Ministry of
Agriculture and Cooperatives about animal welfare provision B.E. 2561 (2018), which states
that animal’s keepers shall take appropriate action to provide animal welfare for their
animals as follows:

(1) Provide the animals with food and water in appropriate quantity and quality

following their type, kind, condition, and age of the animal. If animals are kept in

a group, ensure that each animal is thoroughly fed and watered.

(2) Place the animals in a habitat that is suitable for their living and safety.
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(3) Provide a healthy condition for the animal, adequate disease control, and
preventive management. If the animals are sick or injured, they must be treated
instantly.

(4) Control the animal's excessive tension, anxiety, pain, or suffering

(5) Allow animals to express their natural behaviors, which are necessary for their
lives and their health.
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Guideline for welfare management of pig-tailed macaques

kept for work and entertainment

Pig-tailed macaques in Thailand are kept in captivity for various reasons
depending on the purposes of the keeper. They are kept as labor to harvest agricultural
products (mainly coconuts), perform shows in tourism facilities, breeding sites, training
schools, and as pets. Therefore, the habitat and living conditions can vary between each
purpose which can affect welfare of the animals if not properly managed. However, pig-
tailed macaques kept for work and entertainment should have their welfare managed by
their keepers for an appropriate living condition and to prevent animal abuse and torture.

Guideline for welfare management of pig-tailed macagues kept for work and
entertainment is created with concerns to welfare of labor and entertainment macaques
in Thailand. We compiled primary knowledge and information on welfare management
of pig-tailed macaques and recommended best practices to promote enhanced welfare.
We aim for appropriate living conditions, good health and sanitation, an appropriate and
safe habitat (environment), and sufficient food and water according to the Cruelty
Prevention and Welfare of Animal Act, B.E. 2557 (2014) for developing a standard for

welfare management with topics and details as follows:

1. Diet and nutritional management

Diet and nutritional management aim for sufficient quantity and quality of food
and water for growth, health, and welfare of pig-tailed macaques. The pig-tailed
macaques must be provided with an appropriate amount of food and water as well as
the quality according to the age, health conditions, and activities of daily living of the pig-
tailed macaques. Apart from meeting nutritional requirements, feeding can stimulate
normal behavior and can be applied with reward training too. Pig-tailed macaques have
a diverse feeding behavior and spends most of their time to forage food, therefore food
should always be available with various feeding techniques to stimulate natural foraging

and feeding instinctive behavior.
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1.1 Sufficient water must be available at the enclosure as well as during

work and performance

Drinking water must always be available. Keepers should provide water in a container
at the enclosure with full access at all times.

Drinking water should be clean, no preservatives, odor, debris, and chemicals
contaminated. Containers should be cleaned at least once a day.

During work and performance, keepers must provide drinking water and should be in

clean containers during breaks.

1.2 Quantity and quality of diet and nutritional requirements must be met

according to the age, condition, and type of activities of the pig-tailed macaques

Diet should consist of all nutritional components including carbohydrates,
proteins, fats, and vitamins and minerals as presented in Appendix | Table 1.1.
Amount of diet must be sufficient according to the age, sex, weight, condition, breeding
status, and type of activity of the pig-tailed macaques as presented in Appendix | Table
12.

The keepers should be aware of high sugar foods such as bananas, yogurt milk, or
sweet fruits to prevent obesity and diabetes and limit the amount of dairy
products.

In case of group housing, the keeper must
ensure that each individual pig-tailed
macaque receives enough food and
water.

The keeper should observe and record ﬂ f

feeding characteristics, defecation,

feces, weight, and BCS of the macaques

constantly. The ideal BCS is 3/5 (Figure

11) as in Appendix | Table 1.3 to prevent

malnutrition, cachexia, or obesity. If  Figure 1.1 An example of a pig-tailed macaque
rapid change of BCS is noticed, the with a BCS of 3 /5. Hip bones, spinous

cause must be investigated and processes, and ribs are not visible. A moderate

. L amount of muscle mass and subcutaneous fat

corrected without delay whether it is
) were found (black arrows). Fat pads were not
due to management or illness. _ . o
found in the abdomen, armpits, and inguinal

area (white arrows).
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1.3 Food ingredients should be of good quality, sanitation, transported and

kept safe, free from chemical hazards and drug residue according to official

recommendations

Food ingredients should be of good quality, sanitation, with clean ingredients and
cooking procedures along with clean utensils and containers.

Keepers should buy ingredients from reputable sources or vendors.

Ingredients must be free from drug residues and food additives according to official
regulations including the prohibited substances act by the Ministry of Health and the
food additives act by the Ministry of Agriculture and Cooperatives.

Storage of food should be secure to prevent food decay and pests. Fresh food, fruits,
and vegetables should be cleaned and free from pesticides and chemical
contaminants before handing out. Seeds and grains should be kept in cool and dry

conditions to prevent humidity and fungi.

1.4 Diet should compose of various food items and presented in appropriate

methods

The keepers should circulate the type of food and ingredients or present choices
for pig-tailed macaques to choose.

Food presentation should be changed from time to time such as dispersing the food
in different locations across the enclosure, hanging fruits for pig-tailed macaques to
search, providing live feed such as insects, or increasing meal frequency with decreased
amount of food per meal. Repetitive types of food presented daily will generate
boredom and might cause anorexia.

Feeding at identical time periods will create anticipation and causes the pig-tailed
macaques to lose their instinct or foraging. This also can induce stereotypies and
aggression prior to feeding time. The pattern and time of feeding should vary from

time to time to stimulate natural behavior and cause relaxation.
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Pig-tailed macaques are natural foragers, therefore managing the habitat with
natural feed such as grass, trees, flowers, and insects for them to feed not only

varies the diet but also stimulate natural behavior and cause relaxation as well.

Figure 1.2 (Left) Alternating seasonal fruits can increase variety of the diet and decrease boredom.
Figure 1.3 (Right) Keeping pig-tailed macaques in a natural environment allows them to forage

additional natural food.

1.5 In case of vitamin and mineral supplements, approved products must

be used

In case of supplementation, registered products from the Food and Drug
Administration (FDA) are mandatory. Reputable sources and vendors are
recommended to prevent deteriorated products. These products ensure no
harm to the pig-tailed macaques from contaminants or chemicals. The keepers
must observe the expiratory date and follow the dosing in the leaflet. Product
packaging should not be compromised, and storage of supplements should be

ina dry place.

2. Habitat and environment management

Management of the pig-tailed macaque’s habitat and environment must be secure and

appropriate for the daily activities. Pig-tailed macagues must be able to express natural and

social behavior. The habitat should be clean. If management is poor, macaques will become

stressed, express abnormal behavior, gain injuries, illnesses, and present poor growth rate.

2.1 Habitat must be safe for pig-tailed macaques and keepers

The location of the habitat must not be affected by air and noise pollution such as near
industrial factories, car garages, or other sources of pollution. Measures to prevent and
respond to emergencies and natural disasters such as floods and fires must be in hand.
The habitat should be easily accessed by the keepers to prevent accidents and does

not interfere with the pig-tailed macaque’s living conditions.
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live in

Habitats should clearly have boundaries with fences to prevent trespassers,
unauthorized personal, and predators such as snakes or dogs. Maintenance should be
done routinely.

The keepers must clearly state the flow in the establishment and distance from the pig-
tailed macaque for tourists, themselves, or others for a safe visit.

The habitat should be located far from communities that might have noise to reduce
stress.

Hiding boxes or objects must be available for pig-tailed macaques within the habitat.
This is for evasion of natural threats and reduces aggression and stress of the pig-tailed
macaques.

Water and electrical system should be set far from the pig-tailed macaques to prevent
accidents.

Objects and equipment used in the habitat should be safe to the pig-tailed macaques
such as car tires should not be coated with chemicals or sharp objects.

Nets and cages should have proper hole sizes to prevent fingers and toes from getting

stuck.

2.2 The environment must be appropriate for the pig-tailed macaques to

The household must provide appropriate light from natural sunlight and provide shade
and rooftop to prevent rain, wind, and sunlight as well.
Enclosures must have good ventilation. Ambient temperature must be in an appropriate
range.
All pig-tailed macaques must have sufficient resting areas with free movement including
standing, sitting, turning, sleeping, as follow:
» Females: weigh 5 — 7 kg 1 individual must have at least 0.70 m? horizontally,
and a minimum height of 0.85 meters.
> Males: weigh 10 — 15 kg 1 individual must have at least 1.10 m? horizontally, and
a minimum height of 1.25 meters.
Resting area should be raised from the ground, have sufficient shade from sunlight, rain,
and can comfortably sleep.
Trees and plants in the habitat should be cycled for diversity. Area for exercise or for
expression of natural behavior is necessary.
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Figure 2.1 Habitat setting for macaques with shade, hiding areas from
threats, sunlight, and rain.

2.3 The environment should have good sanitation, cleaning system,

waste management, and pest prevention

The habitat should have good drainage and passage of wasted food.

The habitat must be dry and easily and frequently cleaned.

If soil is used as the bedding, cycling is necessary to prevent waste accumulation.
Equipment should be properly kept away and maintained in good condition at all
times. Separation of equipment used for ill pig-tailed macaques and normal pig-
tailed macaques is recommended.

Garbage disposal should be properly managed. Bins should be placed across the

establishment. Disposal should be frequent to prevent pests.

2.4 The keepers should have proper equipment for restraint and capture

including a plan for escaped pig-tailed macaques

Restraint equipment during work, performance, and kept in enclosures should
consider the safety of the pig-tailed macaques, people, and property damage.
Equipment should be selected according to the pig-tailed macaques’ size and
temperament. Equipment should be able to sustain from pulling, biting, and
untying such as stainless steel and nylon ropes diameters of 3-4 mm in juveniles

and 5 mm in adults.
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e The keepers must choose the right tying method.
Some pig-tailed macaques know how to untie
certain knots, therefore chains are to be used
instead. The length and height of the leash must
be appropriate for the pig-tailed macaque’s size.

e The keepers must have a backup plan and
equipment in case of malfunction or accidents.
The plan includes detailed steps for pig-tailed
macaques restraint in case of emergencies or Figure 2.2 A rubber casing for the collar is used

injuries such as using nets or squeeze cages for  to prevent friction and is fused with strong

capture of loose pig-tailed macaques. material with no rust and sharp hazards.

2.5 Keepers should have a quarantine area for new and sick pig-tailed
macaques

The keepers should provide a quarantine area for new and sick pig-tailed
macaques. A quarantine area for new and sick pig-tailed macaques is beneficial for
disease prevention. It will reduce the chance of disease transmission and control the

infection.

3. Health management
3.1 All pig-tailed macaques should have identification and health
records, death records, and treatment records

e The keeper must be able to identify each individual pig-tailed macaque by the use
of collars, number tags, names, tattoos, or microchips.

e Keepers should have individual passports for their pig-tailed macaques.
Recordings include names, birth dates, age, marks, tattoos, microchip number,
name and address of the keeper, date of training, trainer name, work experience,
breeding records, health records, and treatment records.

e Recording sick and dead pig-tailed macaques is recommended to analyze the

cause, treatment plan, medicine, and prevention plans for the future.

3.2 The keepers must maintain and monitor proper health of the pig-
tailed macaques

e The keepers should assess their pig-tailed macaque’s health at least once a day.
Weight and BCS are good indicators of health as well as external appearance such

as hair loss and wounds.
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The keepers must distinguish sick pig-tailed macaques by observing clinical signs.
Signs of illness include anorexia, emaciation, polyphagia, rapid change of weight,
depression, alopecia, change of stool color and texture, vomiting, regurgitation,
nasal discharge, coughing, difficulty breathing, swollen organs, and wounds. If

abnormal findings are present, keepers are recommended to seek veterinary care.

Figure 3.1 External condition examination by the keeper.

3.3 Veterinary care must be provided as soon as possible when pig-tailed

macaques present signs of abnormality, with the treatment of registered drugs

under a licensed veterinarian

A first aid kit for the pig-tailed macaques and keeper should be available.

The keeper must be able to observe abnormal presentations of pig-tailed
macaques which refer to illness and must provide veterinary care in a timely
matter.

If management correction is not sufficient for treatment, the keeper should bring
the pig-tailed macaque into veterinary care and allow treatment with verified
drugs under a licensed veterinarian.

In the event of abnormal death or mass mortalities, the keeper should notify a

veterinarian and related authorities.

3.4 Keepers should have appropriate disease control and prevention
All pig-tailed macagues must be dewormed, vaccinated, and have blood and feces
examined for concerning diseases as recommended in Appendix Il by a

veterinarian regularly beginning at a young age and annually.
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Macaque age Activity Frequency

3 months Fecal examination and deworming Every 6 months
6 —12 months | Tuberculosis screening Every 6 months
6 — 12 months | Rabies vaccination Annually
6 —12 months | Tetanus vaccination Every 5 years

9 months Blood profile and general health | Every 6 months — 1 year

screening

e In case of possession of other animal species, the animal must have routine
physical examinations, parasite and disease control program.

e In the event of bringing in new pig-tailed macaques, a quarantine period before
social interaction with other pig-tailed macaques is required. Physical examination
by a veterinarian is required. The quarantine period should be no less than 3
months for pig-tailed macaques with no known health records of Monkey B virus
and Tuberculosis.

e Pig-tailed macaques presenting signs of illness or are in the process of treatment
are to be isolated from others. Equipment and appliances are to be separated as
well.

e The keeper should constantly wash their hands and equipment after contact
with pig-tailed macaques. Personal protective equipment including face masks
and gloves should be worn when contacting ill pig-tailed macaques.

e The keeper must have measures for pest control to prevent disease transmission.

e In case of keepers become ill with diseases such as tuberculosis, measles,
influenza, and covid-19, they must cease all contact with macaques until they

have recovered from their illness.

4, Behavioral management
4.1 The keepers must allow pig-tailed macaques to express their natural

behavior which is necessary for living and good health

e Pig-tailed macagues must be able to freely move and present various postures
including standing, sitting, turning, sleeping, climbing and swinging.

e The keepers should provide environmental enrichment in the habitat of the pig-
tailed macaques such as mirrors or reflective objects for self-visualization, ponds
forswimming with a minimum depth of 30 cm, or change of environmental objects
(ropes, twigs, vines, feeders) and hiding food to encourage foraging behavior.

e The keepers should provide social interaction for macaques that are compatible.

Reach of each other allows the chance for grooming.
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e |f pig-tailed macaques are not yet acquainted, allowing visual, auditory, and odor
access is recommended.
e In case of raising a single pig-tailed macaque, keepers should spend more time

and attend to the individual to represent natural social behavior engagement.

4.2 The keepers must be able to distinguish abnormal behavior that
refers to illness, distress, fear, and suffering of their pig-tailed macaques and

manage the causes of appearance appropriately

e Abnormal behavior observation of pig-tailed macaques and finding the cause of
them is important in solving conflicts between keepers and pig-tailed macaques,
pig-tailed macaques themselves, pig-tailed macaques and other animal species.
Behavior can imply to proper welfare management as follows:

» Lack of or decreased behavior such as loss of interest to surroundings, less
vocal expression, hiding, isolation, or no foraging behavior and movement.

» Change of negative and positive behavior expression frequency such as
pacing, restlessness, malaise, polyphagia, polydipsia, or defecating more
than usual.

» No social interaction or abnormal social expression. Pig-tailed macagues
appear more aggressive or express more signs of fear. Hair picking, pacing,
self-mutilation, excess grooming, or attacking other pig-tailed macaques
are all abnormal behavior.

» Other behavior ques such as stereotypic behavior in the form of pacing,

coprophagy, teeth grinding, etc.

e When keepers encounter abnormal behavior, they must investigate the cause and
find solutions to stop them. Keepers can start with management factors that cause
stress or negative emotions and modify management conditions as mentioned
above.

e Apart from managing environmental conditions, the keeper can adjust the daily
routine of the pig-tailed macaques as well as examine the nutritional values and
food diversity to stimulate appetite. If the opportunity is presented, keepers
should replicate natural conditions for the macaques such as hanging fruits in

trees to stimulate natural foraging behavior.
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5. General management for pig-tailed macaques kept for work and
entertainment

51 The keeper must prevent pig-tailed macaques from stress, fear, pain, and

suffering during labor and entertainment

The keeper must refrain from activities that cause physical or mental suffering,
pain, illness, or death to pig-tailed macaques. Pig-tailed macaques with illness, disabled,

geriatric, or pregnant pig-tailed macaques must not be used for any type of work.

Pig-tailed macaqgues kept for work and entertainment training

e Training pig-tailed macaques to accept and live with people should start after
weaning at 12 -18 months old and should start training for labor and entertainment
at 3 years old or weigh at least 3 kg

e The keeper should spend time to become acquainted with pig-tailed macaques
at a young age or during the stage of breast feeding by being present for them to
see, hear, smell, and giving treats by hand.

e Avoid negative interactions that might cause fear or anxiety such as punishment,
scaring postures, loud vocal sound, yelling, emotional rage, and physical abuse.

e The keeper should understand the basic behavior of macaques i.e, fear, hiding,
threatening, etc. If macaques display negative behavior, the keeper should
consider ending the training session.

e The keeper or trainer should always check the status of equipment used for
training to prevent accidents.

e Equipment used for restraint or the methods for restraint must not cause damage
to the pig-tailed macaques such as lifting pig-tailed macaques with the leash and
collar or using one hand to lift the pig-tailed macaque.

e Thetraining process should be tailor made for each individual pig-tailed macaque
to prevent accidents during labor and entertainment.

e The keeper should motivate pig-tailed macaques to perform desired activities by
giving rewards which will make training more successful. Seeds and grains can be
used as rewards after accomplishing different commands.

e Pig-tailed macaques should be trained to be acquainted to common fear
stimulants by giving rewards, petting, praising, and comforting macaques when
encountering stimulants. This will make the pig-tailed macaques at ease and
acquainted to situations out of the keeper’s control.

e Pig-tailed macaques should gradually be trained since juveniles and learn from
mimicking elder pig-tailed macaques with more experience.
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Pig-tailed macaques kept for work

Pig-tailed macaques kept for harvesting agricultural products must be in good
physical condition and properly trained. The keeper should select appropriate
working hours and duration regarding the macaqgue’s potential and health status.
The keeper/trainer should provide pig-tailed macaques sufficient rest and give
them breaks when they resist training or work and stop the activities when pig-
tailed macaques show labored breathing or confront danger during work.

The keeper should determine a constant working routine for each
day/week/month for each individual.

The keeper should investigate the working location (agriculture plantations) and
make sure there are no hazards that can cause harm to the pig-tailed macaques
such as bee or wasp hives, ant colonies, or snakes.

Avoid working in high temperatures, hot sun, heavy rain, and provide shade during hot
weather.

The keeper should provide clean water during working hours.

The keeper should closely monitor the pig-tailed macaque during work to prevent

accidents.

Pig-tailed macaques kept for entertainment

The keeper must ensure that the pig-tailed macaques are in good physical
conditions, have good temperament, and obeys strictly to keeper commands for
the safety of tourists/visitors.

Pig-tailed macaques that have not weaned, are disabled, geriatric, or pregnant
must not be used for tourist activities including shows and photo shoots.
Pig-tailed macaques should be prepared by the keeper prior to performance by
cleaning, equipment check, and emotional assessment before close contact with
tourists.

If pig-tailed macaques display signs of resistance or aggression during
performance, the activities should stop and allow breaks or switch with other pig-
tailed macaques.

Tourists are not allowed to pet the pig-tailed macaques, which could cause stress
or harm to the tourists themselves.

Feeding pig-tailed macaques by tourists should only be done with food prepared
by the tourism venue. The feeding amount should not exceed 10% of the daily

requirement. The safety of tourists is to be concerned during feeding.
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Before performance, a brief summary of rules should be presented to tourists on

how to behave for their own safety.

5.2 Restraint techniques must be done safely for both pig-tailed macaques and

humans

The keeper must restrain the pig-tailed macaques in an appropriate manner.
Correct handling and restraint of pig-tailed macaques can help support their work
tasks without causing any harm or stress. It also aids in the treatment and
examinations when macaques are ill. However, pig-tailed macaques do not enjoy
being restrained and may become aggressive. Therefore, the appropriate and safe
restraint technique is important for keepers.

The keepers should have a strong relationship with the pig-tailed macaques. If a good
relationship is present with the pig-tailed macaque and keeper, positive training along
with minor restraint allows pig-tailed macaques to cooperate willingly. Restraint can
be done by two bare hands, but not lifting the macaque by one limb or just by one
hand. For using leases and collars, the material should not be harmful to the pig-tailed
macaques.

The keeper should be able to notice stressful and fearful behavior of the pig-tailed
macaques. When pig-tailed macaques are restrained and fear or stress is noticed,

it means that the pig-tailed macaques are trying to resist.

5.3 Restraint and show equipment must be safe and maintained constantly
The collar should be appropriate in size related to the pig-tailed macaques with routine
measuring of the collar and neck. If the collar is too tight, compression wounds can
occur and if it is too loose the pig-tailed macaques might break away. The collar should
be large enough to have a 1-2 cm gap from the neck. The collar material should be
durable, prevents rust, not sharp, and might be covered with plastic or rubber. The leash
must be able to orbit around the collar with a connector and will not form a knot to
suffocate the pig-tailed macaques.

Tying equipment (rope or chains) must be long enough for the pig-tailed macaques to
stand, sleep, and turn around freely with a length of at least 1 meter. Pig-tailed
macaques should be able to climb heights and reach shelter with roofs at least 1 meter
high.

When pig-tailed macaques are kept on a leash for long continuous hours, pig-tailed
macaques might display stereotypic behavior such as circular pacing, self-mutilation,

hair picking, or head covering which alarms the keepers to investigate the cause of
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stress and correct it by relocation, increasing rope length, providing enrichment, or

provide new activities for them such as swimming.

5.4 Pig-tailed macaques must be transported with proper and safe methods

without displaying fear, pain, or suffering

Keepers must comply with the Notifications of the Ministry of Agriculture and
Cooperatives Re Rules, Procedures and Conditions of Animal transport, or the use of
animals for labor or performing, B.E. 2562.

Transportation must have protocols suitable for the distance and time taken. A
transport cage is necessary for vehicles including personal cars, motorcycles, boats, and
should be always in the shade. Transportation should avoid hot weather and heavy rain.
Macaques should not be tied to the back of a truck to prevent accidents.

In case of using cargo bikes, the keeper must make sure that no parts of the pig-tailed
macaque extend out of the vehicle and pig-tailed macaques should not be able to jump out
of the vehicle.

During transportation, pig-tailed macaques must not express fearful behavior, become
injured, or suffer in any way.

In case of transport by water, pig-tailed macaques must be trained to ride boats.

The keepers should check the vehicles before transportation that they are in good

condition without any sharp objects.
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Indirect welfare provision

Other necessary legal requirements

Pig-tailed macaques are protected under the Wildlife Conservation and Protection
Act B.E. 2562 (2019). However, keeping and breeding is permitted as long as the regulations
and requirements are followed. Therefore, macaque rearing must be done in accordance
with the mentioned regulation, which means that individuals who retain macagues must
have a license to keep wild animals. In addition, a macaque breeder must have a wild
animal breeding license in the case of breeding sites.

Personal management

There must always be individuals accountable for the pig-tailed macaques' health,
food, and environment all the time. Thereby, human resource management is an
important aspect of pig-tailed macaque wellbeing. When working with animals, workers

must also be cautious and safe from any zoonotic disease or accidents.

Tourist safety

Tourists must always be secured in places where coconut pig-tailed macaque
shows are performed. For example, all macaque trainers or showrunners should educate
tourists about inappropriate behaviors that might harm pig-tailed macaques and
themselves. In addition, there should be warning signs such as do not enter the aggressive
pig-tailed macaque area or other instructional labels such as pig-tailed macaque biology

and management.
Community relationship

Humans and pig-tailed macaques have a long history together. The pig-tailed
macaque-raising family has passed down their knowledge of teaching pig-tailed
macaques to collect agricultural goods through the generations. There are several pig-
tailed macaque homes or schools that train pig-tailed macaques to harvest or perform
for other members of their society. It generates income and attracts tourists to the area.
The keepers of pig-tailed macaques should work with local organizations to maintain the
tradition and promote pig-tailed macaque rearing in Thailand based on scientific
considerations. For this reason, we should provide information on raising and training
pig-tailed macaqgues to both domestic and international agencies to raise awareness and
publicize the local technique of pig-tailed macaque raising so that the general public

knows that workers care about animal welfare.
Contribution to conservation

Because pig-tailed macaques are protected wildlife and are listed as a vulnerable
species on the IUCN Red List, it is the responsibility of all pig-tailed macaque keepers

to conserve them People who keep or are interested in raising pig-tailed macaques do
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not buy or sell macaques without licenses or illegal sources. Because it may be a pig-
tailed macaque that was caught in the wild and causing the population of pig-tailed
macaques to decline at risk of extinction in nature. The keepers may support
conservation by informing tourists and the broader public about the status of the wild
pig-tailed macaque population. They may also demonstrate in public that pig-tailed
macaques used for harvesting crops or performing in shows do not diminish the number
of wild pig-tailed macaques. Finally, this also conducts in monkey breeding to enhance
ex-situ conservation and collaborate with pig-tailed macaque conservation researchers
for applying the knowledge to conserve the pig-tailed macaques in their natural
habitats.

Guideline for the assessment of animal welfare for

pig-tailed macaques kept for work and entertainment

Animal welfare assessment is an important tool for determining if the animal is in
a compromised mental or physical condition or not. Assessment is done by using
physiological indicators, behavior, and health combined. A robust assessment leads to an
enhanced quality of life for the animals and refers to compromised conditions for
improvement. This manual creates a guideline for the assessment of animal welfare for
pig-tailed macaques kept for work and entertainment in different topics (Appendix Ill) to
determine factors affecting animal welfare that needs improvements or further
enhancements.

This guideline was made as an example for related authorities to apply for animal
welfare management. Also, keepers should be able to understand the assessment method
and criteria for developing a standard for pig-tailed macaque welfare.

Guideline for the assessment of animal welfare for pig-tailed macaques kept for
work and entertainment consists of topics regarding welfare management as follows:

“Principal assessment topics” — necessary welfare management. If not attended to,
will cause compromised welfare.

“Associate assessment topics” — are topics that can promote enhanced welfare. If

not attended to, is suggested to enhance for better quality of living.

Due to many detailed factors of each welfare management topics, assessment of
each topic should have levels of results as follows:

1) Present (2) = Animal welfare needs are fully met
2) Partially present (1) = Animal welfare needs are partially met
3) Absent (0) = Animal welfare needs are currently not met

The assessor will interview along with direct observation of the pig-tailed
macaques and welfare management for sufficient evidence in every topic. Assessors must
indicate suggestions for improvement in each topic for keepers to modify their
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management efficiently. If in any assessment topic does not find enough evidence for
assessment, the assessor must fill in the details in the remarks.

When the assessment is complete, the assessor must summarize the results from
both principal and associate assessment topics. For principal assessment topics, if the
assessed receives less than 12 points or on of the assessment topics received O points
(absent), the grading is considered as “poor welfare management, needs urgent
improvement”. If the assessed received 12 — 23 points and none of the assessment topics
received O points (absent) the grading is considered “moderate welfare management that
can be improved”. Finally, if the assessed received total full 24 points, the grading is
considered “Good welfare management”. As for associate assessment topics, if the
assessed receives less than 8 points, the grading is considered as “good welfare
enhancement”. If the assessed received more than 8 points, the grading is considered
“superior welfare enhancement”. Anyhow, the assessor must notify the keeper of all
gradings in each topic and explain the suggestions and comments for improvement and

enhancement.
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Appendix |

Table 1.1 Recommended Nutrient Concentrations in Diets (Power et al., 2012)

Nutrient Recommendation concentration in the diet
Protein 15 -22%
Essential n-3 fatty acids 0.5%
Essential n-6 fatty acids 2%
NDF 10 — 30%
ADF 5-15%
Ca 0.8%

P 0.6%
Mg 0.08%

K 0.4%

Na 0.2%

Cl 0.2%

Fe 100 mg/kg
Cu 20 mg/kg
Mn 20 mg/kg
Zn 100 mg/kg
I 0.35 mg/kg
Se 0.3 mg/kg
Cr 0.2 mg/kg
Vitamin A 8,000 IU/kg
Vitamin D3 2,500 IU/kg
Vitamin E 100 mg/kg
Vitamin K 0.5 mg/kg
Thiamin 3.0 mg/kg
Riboflavin 4.0 mg/kg
Pantothenic acid 12.0 mg/kg
Niacin 25.0 mg/kg
Vitamin Be 4.0 mg/kg
Biotin 0.2 mg/kg
Folacin 4.0 mg/kg
Vitamin By, 0.03 mg/kg
Vitamin C 200 mg/kg
Choline 750 mg/kg
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Table 1.2 Suggestion diet for macaques of various ages and sizes

Age

Quantity and dietary suggestions

Newborn - weaning

Newborn macaque should be breastfed, by their mothers, until
they are around a vyear old. Bananas, oranges, and
apples sliced can be added to additional feedings after 2-4
weeks of age. After that, the cubs can be introduced to

vegetables such as cucumber, leaves, rice, or other grains.

1 - 3 vyears old

Macaques require approximately 200 kilocalories per
kilogram of body weight per day (200 kcal/kg/day). For example,
foral kg body weight, feed at least 120 grams of rice per day,
divided into 2-3 meals, mixed with 1 tablespoon powdered milk
or added whole grains, corn, nuts, soy milk, unsalted milk,
vegetable oil, crickets, green vegetables, carrots, cucumbers,
fruits such as bananas, mangoes, rambutans, pineapples,
watermelons, apples, etc. It may be necessary to supplement
with water-soluble vitamin C to satisfy the demands.

>3 years old

Macaques require approximately 100 kcal/kg of body
weight per day (100 kcal/kg/day). For example, a macaque
weighing 8-10 kg should have at least 240 grams of cooked rice
mixed with 4 tablespoons of milk powder. In addition, fruits,
milk or corn may add alternating with other vegetables as
appropriate. It may be necessary to supplement with water-
soluble vitamin C to satisfy the demands.

Pregnant or
breastfeeding

macaque

Pregnant macaques require approximately 125 kcal/kg
of body weight per day (125 kcal/kg/day), while 150 kcal/kg body
weight per day (150 kcal/kg/day). /day) for breastfeeding
macaques

Remarks The type and amount of food can be adjusted as appropriate. A nutritionist

and a veterinarian should be consulted before making any dietary modifications, and it

should be gradually changed from their natural diet over at least two weeks.
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Table 1.3 Body condition scoring system (Modified from Clingerman &
Summers, 2005)

Score

Description

Ambulating

Right lateral viewed

from back

EMACIATED — Very prominent
hip bones (easily palpable and
likely visible), prominent facial
bones, spinous processes, and
ribs. Minimal to no muscle
mass is palpable over ilium or
ischium. Body is very angular,
no subcutaneous fat layer to

smooth out prominences.

15

VERY THIN — Hips, spinous
processes, and ribs are
prominent. Facial bones may
be prominent. There is very
little muscle present over the
hips and back. no
subcutaneous fat to smooth

out prominences.

THIN — Very minimal fat
reserves, prominent hip bones
and spinous processes. Hips,
spinous processes, and ribs
are easily palpable with only a
small amount of muscle mass

over hips and lumbar region.

2.5

LEAN — Overlying muscle gives
hips and spine a more firm
feel. Hip bones and spinous
processes are readily palpable,
but not prominent. Body is
less angular because there is a
thin layer of subcutaneous fat.

OPTIMUM — Hip bones, ribs,
and spinous processes are
palpable with gentle pressure
but generally not visible. Well-
developed muscle mass and
subcutaneous fat layer gives spine
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Score

Description

Ambulating

Right lateral viewed

from back

and hips smooth but firm feel. No
abdominal, axillary, or inguinal fat
pads.

3.5

SLIGHTLY OVERWEIGHT — Hip
bones and spinous processes
palpable with firm pressure
but are not visible. Bony
prominences smooth. Rib
contours are smooth and only
palpable with firm pressure.
Small abdominal fat pad may
be present.

HEAVY — Bony contours are
smooth and less well defined.
Hip bones, spinous processes,
and ribs may be difficult to
palpate. May have fat deposits
starting to accumulate in
axillary, inguinal, or abdominal

areas.

45

OBESE — This animal will often
have prominent fat pads in
the inguinal, axillary, or
abdominal region. Abdomen
will be pendulous when
animal is sitting or ambulating.
Hip bones and spinous
processes difficult to palpate.

GROSSLY OBESE — Obvious,
large fat deposits in the
abdominal, inguinal and
axillary regions. Pronounced
fat deposits may alter
posture/ambulation. Hip
bones, rib contours, and
spinous processes only
palpable with deep palpation
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Figure 6.1 (Left) An example of a pig-tailed macaque with a BCS of 3/5. Hip bones, spinous
processes, and ribs are not visible. A moderate amount of muscle mass and subcutaneous fat
were found (black arrows). Fat pads were not found in the abdomen, armpits, and inguinal area
(white arrows).

Figure. 6.2 (Right) An example of a pig-tailed macaque with a BCS of 2/5. It shows little fat
deposits (white arrow). Hip and spine bones are visible with a small amount of muscle mass in

the hips and waist (black arrow).

Table 1.4 Alopecia score in macaques (Modified from Honess et al., 2005)

Score Description

1 The fur is in excellent condition. There were no regions of hair loss
discovered.

A little region of hair loss was discovered (2-5 cm?).

3 Large (5 cm?) or numerous tiny hair loss regions covering 25-50 percent of
the dorsal region were discovered.

More than half of the dorsal region was found to have general hair loss.

5 Hair loss all over the dorsal region and see more skin than hair.
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Appendix Il

Health-screening program

Pig-tailed macaques should have annual health checks and tests for diseases that
have a significant concern. Due to pig-tailed macaqgues are closely related to humans,
they can carry a wide range of zoonotic diseases. Therefore, they should be regularly
examined by a veterinarian (such as weighing, oral health check, auscultation of

breathing, abdominal palpation) and collecting samples for screening the following

diseases.
Disease/Pathogens Clinical Signs

Monkey B virus Clinical signs are predominantly vesicular
lesions along the muco-cutaneous junctions
and in the oral cavity.

Measles, Morbilivirus The predominant signs being a
maculopapular skin rash, conjunctivitis,
blepharitis and malaise. Measles is
immunosuppressive causing transient
humoral and cell-mediated immune
dysfunction.

Retroviruses (SIV, STLV, SRV) Subclinical infections, no clinical signs.

Mycobactrium Mycobacterial infections are characterized by

africanum a prolonged incubation period with
bovis respiratory disease usually becoming the

tuberculosis

most common clinical manifestation of

infection.

Salmonella spp.

Gastro-intestinal manifestations such as

typhimurium diarrhea and vomiting. Depressed and
enteritidis weakness.

Shigella spp. Gastro-intestinal manifestations such as
diarrhea and vomiting. Depressed and
weakness.

Yersinia Pseudotuberculosis in particular has been
pseudotuberculosis associated with severe infections with
enterocolitica systemic as well as gastro-intestinal

manifestations (including reproductive
failure)

Parasite Diarrhea or no clinical signs.

Entamoeba histolytica

Giardia spp.
Helminths

(Modified from Balansard et al. 2019)
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Appendix Il

Pig-tailed Macaque Welfare Assessment Form

Keeper's Name

Date............... YRR AR

Auditor’s name

Address

Phone number

Macaque’s ID/Name

Macaque’s Age......ee. M/Y

Female / Male  Usage

1) Present (2 points)
2) Partially present (1 point)
3) Absent (0 points)

Definition of Assessment Level

= animal welfare needs are fully met

= animal welfare needs are partially met

= animal welfare needs are currently not met

1. Diet and Nutritional Management

Animal welfare needs

Key Performance Indicators

Assessment level

Present

2

Partially
Present (1)

Absent
(0)

Comments

Principal assessment topics

11 Sufficient water must be
available at the enclosure as well

as during work and performance

1) Always have access to drinking water in the residential area.
2) Drinking water brought from clean sources. Changing the
water and clean the container regularly.

3) During use or use in performances, adequate water is

allocated.

1.2 Quantity and quality of diet and
nutritional requirements must be
met according to the age,
condition, and type of activity of
the pig tailed macaques.

1) Pig-tailed macaques are given a sufficient amount of food and
nutrition.

2) The pig-tailed macaque's body weight and body condition
score were both within normal limits. Neither too big nor too

small.

1.3 Food ingredients should be of
good quality, sanitation,
transferred and kept safe, free
from chemical hazards, drug

1) The food sources are reliable.

2) A clean and safe food preparation and storage method is
in operation.

3) Food must be free of harmful substances, drugs, and

prohibited substances.
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1. Diet and Nutritional Management

Assessment level

Animal welfare needs Key Performance Indicators Present Partially Absent Comments
(2) Present (1) (0)
residues according to official
recommendations
Associate assessment topics
1.4 Diet should compose of 1) There is a variety of food arrangements, food rotation, or
various food items and presented | food presentations.
in appropriate methods
1.5 In case of vitamin and mineral | 1) If supplements or vitamins are being used, they must be
supplements, registered products | purchased from a reputable source and always labeled and
should be used used properly.
2) Supplements or vitamins are legally registered products.
2. Habitat and Environment Management
Assessment level
Animal welfare needs Key Performance Indicators Present Partially Absent Comments
(2 Present (1) (0)

Principal assessment topics

2.1 Habitat must be safe for pig-
tailed macaques and keepers

1) The location is not affected by pollution sources.

2) Areas and habitat arrangements must be safe for pig-
tailed macaques and humans. There isn't anything that
might harm pig-tailed macaques.

3) There is a space for pig -tailed macaques to take shelter

or escape danger.

2.2 The environment must be
appropriate for the pig -tailed
macaques to live in

1) The living environment is designed to fit the needs of pig
-tailed macaques, including lights, shaded areas, and

adequate ventilation.
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2. Habitat and Environment Management

Animal welfare needs

Key Performance Indicators

Assessment level

Present

2

Partially
Present (1)

Absent
(0)

Comments

2) Having access to essential utilities
3) The living area is of sufficient size to allow movement
and express their natural behavior.

2.3 The environment must have
good sanitation, cleaning system,
waste management, and pest

prevention

1) The living area is clean and has systematic waste
management to prevent pests.

2) All equipment and tools are kept organized, clean,
sanitary, and ready to use at all times.

2.4 The keeper must have proper
equipment for restraint and
capture including a plan for
escaped pig-tailed macaques

1) The holding or restraints devices are strong and secure.
2) There is a clear plan to prevent the pig-tailed macaques
from escaping. Tools for regulating the plan must be
accessible at all times.

Associate assessment topics

2.5 Keepers should have a
quarantine area for new and sick

pig-tailed macaques

1) There is a quarantine or isolation area for new macaques

and sick pig-tailed macaques.
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3. Health Management

Animal welfare needs

Key Performance Indicators

Assessment level

Present

2

Partially
Present (1)

Absent
(0)

Comments

Principal assessment topics

3.1 All pig-tailed macaques must
have identification and health
records, death records and

treatment records

1) The identifying feature of the pig-tailed macaque has been
marked, which can recognize the animal.

2) There is a record of pig-tailed macaque information, the
usage history, and a health monitoring record of the pig-tailed

macaque.

3.2 The keeper must maintain and
monitor proper health of the pig-
tailed macaques

1) Pig-tailed macaque's health is monitored daily.
2) Pig-tailed macaques are in excellent physical condition.

There were no injuries, hair loss, depression, or other problems.

3.3 Veterinary care must be
provided as soon as possible
when pig-tailed macaques
present signs of abnormality, with
the treatment of verified drugs

under a licensed veterinarian

1) When a pig-tailed macaque is found to be sick or injured, it
must be appropriately treated.

2) There are veterinary facilities or a veterinarian that can be
contacted and provide treatment when an abnormality has

occurred.

3.4 The keeper must have
appropriate disease control and

prevention

1) The pig-tailed macaques received complete health check-
ups and proper disease prevention.

2) Pest control strategies are effective.

3) There is the prevention of transmittable diseases between

animals and zoonotic disease in humans
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4. Behavioral Management

Animal welfare needs

Key Performance Indicators

Assessment level

Present

2

Partially
Present (1)

Absent
(0)

Comments

Principal assessment topics

4.1 The keeper must allow pig-
tailed macaques to express their
natural behavior which is
necessary for living and good
health

1) The pig-tailed macaque’s daily activities are organized in such a
way that they do not trigger stressful behaviors or negative
feelings.

2) Pig-tailed macaques have an option in how they interact with
others in social environments (seeing, touching, smelling).

3) Pig-tailed macaques express their natural behaviors.

4) Provide natural-behavior-encouraging equipment and activities.
5) Effective tools and activities are well-organized. (In this action,
the pig-tailed macaque utilizes equipment.)

Associate assessment topics

4.2 The keeper must be able to
distinguish abnormal behavior
that refers to illness, distress,
fear, and suffering of their pig-
tailed macaques and manage
the causes of presentation
appropriately

1) The keeper can observe and have appropriate management
methods to prevent the pig-tailed macaques from exhibiting
behaviors indicating stress or negative emotions towards the
keeper.

2) The keeper can observe and have appropriate management
methods to prevent the pig-tailed macaques from exhibiting
behaviors indicating stress or negative emotions in use and show
(e.g, escape, interruption, aggression, etc.).

3) The pig-tailed macaque does not exhibit abnormal behaviors
that indicate stress (including repetitive behaviors and self-

mutilation).
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General Management for Pigtailed Macaques Kept for work and Entertainment

Animal welfare needs

Assessment level

Key Performance Indicators Present Partially
2 Present (1)

Absent
(0)

Comments

Principal assessment topics

5.1 The keepers must prevent pig-tailed
macaques from stress, fear, pain, and
suffering during labor and

entertainment

1) The pig-tailed macaque’s body must be in good condition
and healthy; it cannot be ill, handicapped, pregnant, or
elderly.

2) During the use of pig-tailed macaques, there are methods
of manipulation when pig-tailed macaques exhibit
behaviors indicating stress or negative emotions (e.g,
escape, rebellion, aggression, etc)).

3) Frequency and duration of the training, harvesting, or use
in performances are suitable for the pig-tailed macaques.
4) Practicing, harvesting, or showing an effective
performance without using punishment that causes pain or

suffering

5.2 Restraint techniques must be done
safely for both pig-tailed macaques

and humans

1) Use proper restraining and control techniques that do
not harm the pig-tailed macaques or produce behavior that
shows stress or negative feelings.

5.3 Restraint equipment and safety
equipment should be maintained
constantly

1) The pig-tailed macaque is safe at all times by the

restraint devices.

2) The equipment is maintained regularly to ensure that it is
in excellent working condition.

3) Appropriate solutions are available when pig-tailed
macaques display behaviors that indicate stress or negative

emotions.

5.4 Pig-tailed macaques must be
transported with appropriate and safe

1) Methods and Vehicles are appropriate for distances and

travel time.
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General Management for Pigtailed Macaques Kept for work and Entertainment

Animal welfare needs

Assessment level

Key Performance Indicators Present Partially
2 Present (1)

Absent
(0)

Comments

methods without displaying fear, pain,

or suffering

2) There is an effective intervention when pig-tailed
macaques display actions suggesting stress or negative
emotions while traveling.

3) Vehicles are examined regularly to ensure that they are
good working and are acceptable for transporting pig-tailed

macaques.
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Summary of the assessment of animal welfare for pig-tailed macaques kept for work and entertainment

Assessment Topics

Principal welfare assessment topics

Associate welfare assessment topics

Total Received Total Received

1. Diet and Nutritional Management 4 6
2. Habitat and Environment Management 4 6
3. Health Management 6 2
4. Behavioral Management 2 2
5. General Management for Pigtailed

Macaques Kept for work and 8

Entertainment

Final score 24 16

Principal welfare assessment topics

O Good welfare management

O Moderate welfare management that can be improved

O Poor welfare management, needs urgent improvement

Associate welfare assessment topics

0 Good enhancement grade

O Superior enhancement grade

(Received total full 24 points)

(Received 12 — 23 points and none of the assessment topics

received O points)

(Received less than 12 points or one of the assessment

topics received O points)

(Received less than 8 points)

(Received more than 8 points)
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