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To study speech mimicry in Thai hjll*xpynakm is one of the channels to
understand vocal learning in birds. The experﬁnents were designed in order to
study the critical period, social interaction and dominance hierarchy affecting
learning behavior. The variations of learning ability between subspecies and
sexes were also investigated. The experiments were divided into two phases.
One was the study of the factors which affected vocal imitation and the other
was the stimulation of vocal imitation by sex hormones. The results showed that
the hand-reared nestlings in individual cages, after practicing Thai words and
phrases for a year, were the mest effective group to show vocal imitation (18
times/hr.). But when they were put in the aviaries with other resident hil
mynahs, the frequency of vocal imitation decreased significantly (2 times/hr.). In
the meantime, wild birds older than 6 months, though reared in individual cages
and practiced, did not produce vocal imitation. The variations of vocal imitation
between subspecies and sexes werze not found. However, male birds with high
vocal imitation efficiency (15 times/hr.) had testosterone levels higher than those
with lewer vocal imitation efficiency and estradiol levels were higher in female
birds with high vocal imitation. Therefore, sex hormone manipulation in birds
which were hand-reared in individual cages and practiced words or phrases but
showed low vocal imitation (2 times/hr.) was conducted. It was found that
testosterone or estradidl-implanted birds produced more vocal imitation (10
times/hr.). On the other hand, adult wild birds older than one year of age were
practiced and could not show vocal imitation after being implanted with
testosterone or estradiol. They still produced only hill mynah natural sound.

In conclusion, the critical period of vocal imitation was the first 6 months
of age and social contact with a practicer was required, without interacting with

other hill mynahs. Testosterone administration in birds with 3, 6, and 9 months of



age while they were simultaneously practiced was imperative to enhance vocal

imitation capability of Thai hill mynahs.
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L4 1
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anhlweosiifiorsannd 1 3 vindedunsadien Anlieiualen uibidou
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Jwwnfuasenlna ( Discussion and Conclusions) |

Critical period and Social interaction

mefpamamamn unsehafeafefindefamyiuangndiiu o u species
Beasy wne songs Mundasiilanaheimdldunmdinsefamslaoamwy 3a5un

i signal Blaimsnauauasnng3y signal (reciever) W

3 (sender) §4 signal ¥4
muldnfesramn (bird vocalization) gnimuendu 2 wwy faflu songs wag calls
Ine songs WwRusdasraudroem Tasehetuden WuneBeul Qeaming) Foloedm
TnnjunGenuuunuees songs 789 species Suadlugiiusmrasmmaiydiula Gun
fvine critical period Fadlorimitaiiuduay songs Adtdtigrivannludduiiden
T arystalized ud achifinnBendfindedeiasndaulae songs 8n  dmlgun
srridushulaaden songs Indungfuiug edsemearTasiuarnen (teritorial
defence) ot latintucananainnn  uauiefoanauladndly  (mate
attraction) 1Jusin &auien calls BT o hiw 7 wivimediauweiudades
calls Fiooed] WLWMTEY calls Musiae species gnenemesidlaiugnTsn udsmsn
Bewfes calls i o asandin lalidiaiadosiiuilugn critical period
Wit

piwahudosluuniuetrrsiewiGunh syrinx Fandowtt larynx Tusnywed
4 a : ey X 4 ' F v
defomewmnmlarsanirhlf Waams: syrynx & vardendudeveansnld ud
msSadmasramadiasimaumsdou] (vocal leaming) Twawangaimawigdule

’ |v‘lzj ) & A 4 3 "o ] -~ [
Geriew  withbinldueesnumaudeiistesivansanzauagiounudaceia  wu
lwasovdu goun chaffinches #iitnaintdludunglulinddangfon woumen -
- 2 b | v o -~ ] w ¥ 1

nangen) StradauiiRuamaciutugeiandendinmen - fonen uddilidsade
fiGeu wnhnaluling tssnaweusedial) sasfisafouneisuae circulate
ynbiundhganmuaessfoiug  AmmesasnsiSouimeiaananamn  chaffinches
oy Thrope {1967) L&y Nottebohm (1975) Tﬂmﬁmunmqﬁaﬁnﬁ 11 {young) Lilwla

Bunamaamnladisdaes daunmessavantiGiaawas waiiassidnumshe o
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vedrmnawtioanh 1 1 egduiuedunailng uibidldiumamannlondiai
e WaLTNO N TRIWAsULLE & ua:ﬂ':'ﬁaﬂﬁaﬁuun'?‘m;fﬁ'wmﬂwoﬁwﬁu guun
ﬁﬂﬁmmaﬂﬁqnﬁmmx species T03aRs laumwasrashladiady species e
fubnunififiavonnum widh ful songs Smmirsndesoeudmunarbifen
lvai Nottebohm agu/l3N92 critical period Tum'ﬁ"iauiaﬁ”uqmLi"iaﬁmﬁﬁmxm full
songs (ndadpanwandy) viadefimailmmewalammelmlunduge  Tuun
sparrows 929 critical period IumsGuuifedi 3 Wouurmvaemmaiydiule wavay
Grdudurioationy 7-8 feu (Whaling, et al, 1995) fimmanaaitbiunisamasien
TN T@mmﬂﬁaaﬂuumﬂmﬁmaimmomnmq\lé{ 3 Wau dnngihvnmanantes
L‘Nad‘lﬁa\’ﬁwﬁLLGI'L{!MLWN"?;ﬂ‘gw-aﬁuuﬂ%@,ﬂuamgm@mua:i;ima"lé'iiummmaauﬂﬁﬂrﬂ
el species e wERT WA critical period Teenwiat undidaims
steznmbbmmemM LTy memsulémﬁaq%'acwam{'fuunqzﬁmﬁ‘lﬁaﬁﬁauﬁ
match Fulde¥aelaeiny motor pathway TB9Tvirslstam Seinmsdnwusu
Fermasruusramaaunug critical period 783M73L %43 songs wuhli young
male zebra finches & acetylcholine Ua¢ choline acetyltransferase L‘ﬁnqﬁu‘[@ﬂm‘m:
#1173 song control nuclei ﬁ;ﬁyaedawﬁ?ﬁamw higher vocal center (HVC) uav robust
nucleus 984 archistriatum (RA) %dlﬁu principle motor pathway TasmaUaada (Li
and Sakaguchi, 1997)

ungaubvgfasdeudiamy song b species 1aadiies usfiseanas 15-20 % 184
w¥adNas (passerine birds) AFewAEMnlY species A4 (Hindmarsh, 1984) lusysn
pdimsiuniiradeudumnlu species Su ardululdh waunusvgnunsing form
social bonds aghauvinuiiy vieliiulafemsassin species specific songs tivugn
viaathagnead (Baptista and Catchpole, 1989) IusTINmIA Lfiaﬁnmﬁcwqﬁnﬂums
waaRegamn Jauvadu 2 nauda mﬁf%&u'jtﬁmmwmm species SBIALUNTI
FnTLAEUwALIUN species Su o 1 {Baylis, 1982;; Cunningham and Baker, 1983;
Peppetberg, 1985; Baptista and Catchpole, 1989) aghalsRenuiinmaaasfiuduiun
AnbRAemuduaventt social contact Wuilaiushéity unavdeudin mtosfiEialin

L wr - 3 - & .
uifuuneefumTasyutisnnnindiewdsmnmiiugin (African grey parrots,
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Pepperberg, 1985;1994; Pepperberg and Mclaughlin, 1696; Stairlings, West, et al.,
1983; West and King, 1990; Zebra finches, Mann and Slater, 1995; Morrison and
Nottebohm, 1993; Cowbird, King, et al., 1396)
NNMmasseNEN I uMIA BAusraunyunadtnawuimang s
Unsmmlumadeudsannigadundgaiisandadusagioond 4 &avi uns
\eruasll social contact fugRnseusuanlstlan melw,mﬁgniumnﬂmﬁmnmq
wnnh 6 diew Suunfidmagriumesuarnladiudiudn unfimadoug
Revnnunlugs fims form social contact MuundhneiudsbiGausimiaustluntes

wtian Usenauiuidugisiiimg critical peried Tum‘n?mﬁmammﬂéaLﬁaﬂﬂué":

Dominance hierarchy

wranmsvieeassr o uneedewdualdinned: (8.2 efufil dobly
tgamuﬁmﬂ‘z;wnmﬁﬂmﬁiu q lunsalagy vilfaenmfendoms wnsiniwazesd
1w (residence effect) 'nmunquwaaﬁ:a%’faagtﬁu‘lunsa%*:g' Faunfimsiassuudonn
GuvSorudaluss (stable dominance hierarchy) £63w¢ (dominant bird) Wamnéh
Inifduunfindewdsgnisesdillunsdus  grundujen yilrlindadoaden
wideindundsdlunsadisn afimsadosdowtudn Tmadnmluun species
Suduty Bawared prior residence 7ifli social dominance (Cristol et al., 1990:
Wiley, 1990; Dearbom and Wiley, 1993; Keivula et al. 1993) ﬁauunﬁgm%aﬂunw
uasgniniisiuanlslanui LLa::‘ths_Lﬂé@tﬁmtﬁﬁumﬁuﬂaqné’uuaméaﬂunﬂ
Gien  nduwdefuadeueanin  usedliiuidniwore: dominant bird ANade
WofinTIN vocalization WuN  WMAMTMAREuUn white-throated sparrows
nuiviieln soial dominance SBvwariiomatoanas HevmATE rank b
sndsearlinessaanacluihoaboumalraaali vhlfunAminnniu uaus
{udeomarudungulni wniislzedlusansnidu dominant bird Tunguuasdudes

v vx
JOIWARNNATNTU (Wiley, et al., 1994)
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Subspecies

nsBuimssoawastamnililiitaes geographic variation WwWieidas 3
ynlvmswsafesmemniu species 1fuiuusiaieln habitats  Mvilnatudadu
SnwsfiFand) dialects :1NN1VeaRBd Nelson et al., 1695; 1996 DRMNUANGNY
maqnm‘%auﬁ songs TaNun white crowned sparrows @uat subspecies WUTIRNIN

] 3 :: . :3 o o v
LANGINTRINMITENGSBIMNT 2 subspecies TwiuwnfnTsulumsfunug e
subspecies wsniduunawevenefuusidn subspecies WunUsEiu  #5Tivenway

o 3 v [¥] R é il -} t v A o
woAnTIN SauANFtY Wi luun white throated sparrows Talunuwilamasiudaf
§amiuasBiena (two morphs) wodinssundadesioananomn 2 nanfiunnshaiu
Y 5 a“ . . » [ =
feAuty nuclei 784 avian song systemn sy ethelsfannnndeusdesluun
panadlllt songs mminileduanisdlondume i betemasasdabinummuan
harasenanInT limawlasfeadwrenn 2 subspeciesyioaradiuldlferisuan
FaMeNHNTINYBIATUNaN 2 subspecies BRI wanfuunysvaiulusume

Ineviessaingn Fnvdaddinmsdnmde b usrmm@idemnguned dislects viali

Sex and Sex hormones manipulation

¥nfunGeniifediutae crtical period WASHMILAUNT memorisation
Toums match MUBeflgSumathenaenniud (Snuowduofidu character 789
species TRMNRY) WRMRbTesnmedoy 1 D gaihnunalasmelmlu
‘F'NMEJL‘S:N circulate WNAY match song output %mfluwamnqw’ﬁg'naaaaﬂwmﬂ ﬁua‘d'?'l
wnidendls widasndsfauwaseeni Imemsand 40 1 feoressaslmweiid
sanmsadusemn  Tsdmseashumalremelmuriunmendadeilitainas
snmzstmlin) (passerine birds) wniwerasmasluanifunmedislidassay wWums
YIARD UN European starlings (Hausberger et al., 1995); un budgerigars (Nespor.
et al, 1996) unmﬂu‘iaméwf‘:wé'mn‘lﬁ%’uzaﬂwmahamafmas;‘iwqﬁnﬁumaLwﬂ

mauniemiiniiaanas maltisedhamalamiselsufiun white-throated
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sparrows uganguinanunglifaanas nlundafusfaanaseaninlugas non-
breeding season (Wiley et al., 1994) Ny IMEnUA I TEOMNNINERdn LD
high vocal center (HVC) aifh nudleus &eyly pathway mamumﬁﬁm%ﬁmuqu
maSudiferiummudade fimeoubuduiluner] mafisuuwlasas song
nuclei AR RSN TN AmsSeaasiudunasnansa sl
L‘/]ﬁIGlﬁLG]E}I‘m (Wn canaries, Kim et al, 1994; Johnson and Bottjer, 1995, un
European starlings, Bernard and Ball, 1995; Un song sparrows, Smith et al., 1997)
defimmmermiuswhiunmedsaaasioand buwenne song nuclei Fadua
Javamithsiaraibutoandluwe] (Brenowiz et al. 1996) usinmlieaibm
welomaalnuriun canares eidlaanfamnnees HVC anniwilivedausns
efinTTHMTadNasnniy (Rasika et al., 1994)
nmmasashnguredirmsanndeudedldd (15 afvaalig wun b
femsusnshessiaeuasmadly wiladnmssiugoshaumenda Iinahluwer]
fapudeddatndvsalumalanalngniunfidmuduldioonn uarbunedy
faewdnldasinseahndsaninesaganiunfidowdeldoanh waavheashn
aveiamInsdmadsaiudeiecues - doiunsiisaihmmalasmel
viedanminseabmnifinieiuasseleesn 1 9 uideudedldior @ afuialug
valirnmoukiadeadeuldnnis (10 efviig warh  ungunesimsBaud
wastiselenliuds wazrmaums memorisation Wud il action tesmailmAnme
fiar output Wendeveanndielasuzailmdnly 9 produce Bedideni3le uavand
sownibaunalaawaln  wardaan inesadaduamua larsanalacalnd lduan
safuluunguraatwderiummasasluun Zebra finches (Grisham and Amold
1995; Jacobs et al., 1995) Wncanary (Gahr et al., 1996) HANNNIARUN
pesdbiiwnfidedunsade: fuseestasnd 4 fend Anliiuanselun
dwaan 1 8 ullwdieszasna 1 9 Weadhaudegrunery 3, 6 was 9 o vl
gasluu circulate agluinme mavRafeadenling 100 % wrzmwhauessstuy
fvinedaudnnGeudidecluta critical period muAnmemorisation Msfigaihn
WelUMS  output LﬁaﬁsLﬂuﬂa‘lnﬁﬁwsrﬂumsuﬁmaanwaawqﬁnﬁunmﬁéatﬁm

GBI
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Vocal imitation in Thai hill mynahs

Lifinsoleduiunitoilsrmnfiuniingfnsudoudeaianiinia
vetluala o ﬁfiﬂ%’ﬂmmaaﬁwms'fiméi":fﬁmgajmu,a::GhtﬁummﬂaaaLﬁ'aﬁﬁuagu
ﬁugﬁgﬂwfu q o ndadisures Baylis, 1982 TUTINITMNBBWEBIWTE un 2
species mﬁaaqﬂuﬁarzmé’amé’mmﬁaﬁw%ﬁ predators FaaRentiu via limmsndl
wusthadisrasunty  species Toviasiandend  visundewdudlnnierily
song TasremmmeRdawnnty videleedgm wiaduny wiadu
signal Fvaanaeiisundawdrlrifunmarednsninssiu vWia parasite bids A
unfirludesaaun species B4 WRDIMN species Suﬁﬁ‘:ﬁuam.émqnlﬁ sl
TeiaufemReswas host species Wavgnuntes parasite birds Wewdegnunies host
birds éiazeawnaanus host birds {udiu Sruart Baker, 1962 THOWwhUngUMBNTH
wBneievdeidoudomnioin q hiomad wilineoudeudind wnpmasl
SITHMG ‘Lﬁdamﬁamﬁmuﬂh species éu (Bertram. 1970; Hartshorne, 1973;
Armstrong, 1977)  athalsfimn neemats Tenaza, 1676 Tmnyunadiusyinmd
Gewdsdewaduarndld ininawnand efafierumndowdugnmngunes
Pionne wu Tusrsn@iunguneshiinesdewdemnly species Awdunmzlaid
(Fe4an species Aulidu (Bertram, 1970; Ali, 1972; Whitfield, 1986) uillunsaiies
Fulldndumemnpunaedidmiideorivdoansd  Sadmdoansdldhe
(Bertram, 1970; Ali, 1987) wWIii@NMs imprinting (Bertram, 1970)  %3ansd
social contact MUiA (Sparks, 1979 vserdummelifunpunasnin 1 T
Vnnlndifedindond wmeismmdnrimnguraiedidsmndummndiian
LAUeTE wasneidiodewdomnmedloohi (Berram, 1970) wananfizaidi
wunguadinndnuneiieimasui amedeudsmemnmanasiianafua
uummuﬁagﬂ.wﬁun%’m (Ali and Ripley, 1872) N eastefe e me
FenRETaMnneaAaINMS imprinting wazi! social contact FUAABEAN wme
fainneedmesadifnamiatsdlualoealind unbidesdowdamnumviivan

Afinlagass
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nalnmesfrimenuasmmLidafanuaneny  vidamilaufumumsteanassannvidal
wavatls  anmefnunfissnmonsadeniowld wn wnemd wud ey
wnquwias wuh wnanesmsnsoildadesdeumloudomnpdlnnigaaugniah
Tusmealdadoney annTmasames Greenewalt, 1968 Tasdnmnan spectrogram
way sonogram Wingunaadeulslondientumsd 2 au Sausheldnmweanfuie
Timfowsusnusfider uifndondeiu ms el samngunasldnuasaimeime
uazmeiienaaaduamiiautuiuniaanadlnafio b SyTinx s

aulléh  suunmslummdaRsade wosngunesliuanshamnmatiunias
Wad Wavil pathway ¥eensienilugn critical period wilaufumnsana ingag
memorisation  wavdiaeizaihmuemalnmse i fanien iimadsades
Beueann  wamsdinwilatiings e Swnures high vecal center (HVC) 'ﬁﬁum
d'mm'ha'l’duflut%aaﬁthﬁuhﬁ@muﬁmﬂmﬂ:mmmuan‘lé’ivm;u*naqﬁﬁmmﬂmm
Gewduwhau HVC uanshafwidalhiethls wimsftnmlulasmsieseunsuies

ueitade lumsmugundswdauasmmsedumaiumd s sa Tyt
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