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The study of Vocal behaviors in budgerigars (Melopsittacus undulates) .
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Abstract

Budgerigars use contact calls and warble-songs. Previous studies have found that they acquire these songs through vocal
learning, but to date, there have been no long term experimental studies of their vocalizations or social interactions. The
purpose of this study was to establish a basic understanding of budgerigar vocal ethnology. We recorded all sounds made by
four budgerigars (male=4, female=3) kept in separate cages in a same experimental box for fixed periods (12-h light/dark
cycle) . There was great diurnal variation in vocalizations, but the variation decreased from lights up to off and during the
lights-off period. The variation in vocalizations was also positively related to changes in humidity. The frequency of sounds
produced by the group of males was higher than that of the group of males and females mixed together. The response rate for
contact call varied among individuals which suggests that hierarchy existed in vocal communication. However, the hierarchy

changed depending on the membership in a group.
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Results

FEFATEIOBEIIHN TR ECEH L, —ERH
THAT. T3 5 FEEREENTH BT #IZL L
e < MAMASH 517z (Figure 3- /) 3 TEIIZE
MAICKE B a2, HAHZRO T9RICHR D &
BHEEICEE A Lot R4 A L. 18 REtHR 5
FERHREEAS AL, AT 1 R 5133 & A 38
RSN o7 (Figure 3- ) o

BEDSNZR WIRRECHIE L 72B B FE N 0 B tRiE 1
24 2B L Th T &2 D> 72 (Figure 4) o
HEHH STAT 1 IR & AT 2 1 REfIE, COBET 3
FATEIS R 57 (Table 2)o FFIC. BRBHSST 1
RIS 2 1 BRR 2 B 22 W AT R O Hh T o8

SEED A A DABEL W H LS OB CTHE D > 720 HET
BRI IE. HE0REERZT Th HERB E%Dh
LA SN, ZHIZB T AII 27— 3 yHE
a7 (Figure 5D)o

T =PRI L. BREARNTRETH o 724+ A DR
LEHZE, RS EEFTHORRZ MR L
7ol ZAhH, TRTOBDOEFITHIZBWTRETO
AIEDOMHBINE S 7z (Table 3). BEICBWTIE
1 HOM TSI 26 EA L, HH25 TH5—
EDOEBINRE S 7 (Figure 6)o

EOREOREARD 12 R 6 R DL E5 A 1TE) %=
LTBLT, T AXAABEIIBWTIE, F AX AR
DM2, M3EBE, EOFALT—=TNVY v T

51 Table 2 HATRERIE DR
508
2508 F oy o~ Hh——— B L
PR ' —— 1920 200 06 67
=i FTRAO#E BB 1947 1 1 0
502 AAAREE 2424 2 1 28
50 — ARADHE2EE 5330 15 149 4
530 600 630 700 730 800 830 FRAARE 2 71 1 103 38
85 A RAAREE 3 146 3 100 70
Figure 4 BAEfaADESIREE
WA AR AT T VIRFE CRSIEE, AR Y TR BB L B0
TIREE, Y 24 I OB DT,
kHz kHz kHz kHz
4 A 1B 4 C 1 D
e 5 64
| & | o 21 ] e
] f 1 al-ad I e

02 s 02 s 0.2

U.-'.

0.6 08 s 02

Figure 5 20BF -5 BFICHERR S NAFHEFOANRY hAT T A
fEmC B E (kHz) . BEEHASERR (B2) . IS HFEICL Y REN TS, A B (2011/11/21 2:15: 04 (25880, Ba v %
7 ba—n (2011/11/22 4:43:26 \Z588%) . C T — TNV » ZO—E (2011/9/27 3:17:34 12588%). DB &b L (2011/11/25

3:35:062528k) 0 D O WEFIIHIELRD L D,

Table 3 EBiBE. [RENDZE(LEFHFEITEIDHER ( Spearman's rank correlation.)

B g R HE
#A20H 101 H - - - - - - - -
* 2A 2B =35 | p=44 | N=7 | =40 | p<05 | N=28 | =57 | p<05 | N=24
A2OHE2EE | =28 | p=46 | N=9 | r=39 | p05 | N=27 | r=22 | p<05 | N=105
7+ A2 =04 | p=22 | N=13 | =55 | p<05 | N=27 | r=12 | p=41 | N=49
7+ 2A 23 =94 | p<001 | N=18 | =39 | p<05 | N=33 | =18 | p=15 | N=62

FAOHHE L B RERBERO T - BRI L T2k, 2RO P TE P72

19



FriRi=se HIFE L

LA AR A ALY S EFITES o7z
(Figure 7)o F A X AHE 1 IIMWOHEE & I#k LISELT
FZDL DNV, FARXADR 2, 3TIXZ
) Tld o7 (Figure 3, 7)o SBINL72&TOR
THERL A VN —= S8 70 5 T2 F1 O3 FEATEI O
X, FARABEL EFADA U IN=PEHEINT
FARAABE2 R KT 5 EBFEHENIRKE RS
D, FAAZBEI TIEAARXAABE2ICHRT =TV
VYT R BEDE L ol
AFAOARBETIRIH, BAAAAREL, CHADIA
H2ME, DAAARRE 2, EFAXRHEE 3,

75
§55
oo 55
o
Dy 45
35

REH X ST RER % 100% & L7284, K fEida
H 7 I LUTHF O SR, JKBET—7
W v, I FETEIE LT VIR RS,

TEAARLZ &0 AR S D3R B OB G I EA A L7,
T ADHZFEDFEFNZ BT H BN T OBEAK [ O NEAL B
i1, 2 HICELL 2 o72h, MoREICE
WCT M2 & M3OBBRSELRY, ZOMRIEHLTE
BT A A N—I2 LN LD A Sz (Figure
8-AB,C)o HEPNZ BT 2 EEFTEID BRI DN,
O EEFEHHE DB M4 2SHER, SEE5E AR
CTHM2AENEM LY, FEAETEIOME D F T

0:00 6:00 12:0018:00 000 600 12:0018:00 000 €00 12:0018:00 000

Figure 6

B[] v
BENOBREE

IRE DT EIRIT TR IR B OB S AT R 2 7R 5o

M1 |

M2

M3

M4

I I L I J

0% 20% 40% 60% 80%  100%

M2 |

M3 ]

M4 |

0% 20%  40% B0%  80%  100%

M1 |

F1 |

M 4 |

' 1 1 L Il

0% 20% 40% 60% 80%  100%

M2
B I

F1 |

F2 |

M3 |

0% 20%  40% 60% 80%  100%

DM1 |

F 1 |

F2 ]

M4 |

0% 20%  40% 60%  80%  100%

Figure 7 REDEHE ISR ZBEASTHRISEVTWVWSEE

20



XA A 2 IDIEFEITEN BT B IEEERTE

A o8 -
e — M1
06 * ——— ek ¢ - Ak
wl © 0 2
5 ek
02 M3
0 Jr e
08 - M LM M4
¢ | . ML,
06 '—5*"”—* ok \l' ok
T M2
04 § ¥ § E £y ¢V i
02 wfl:13
. M4
M1 M2 M3 M4
B 08
" 08 * ia
o4t T o/ Fi
43 E I } - ¢ e
: M1
0 v
M1 F1 F3 M4 M4

08
M3
06 ¢ wkk
04 T !iz
e ;
02r 1 a } F1
0 v
08 M2 F1 F2 M3 ng
0 6 ek & . ek
0 4 E I { § ey 51""
02 M4
0 1 ' ' J ¢
M1

M1 F1 F2 M4

Figure 8 fufElfdh 5 DRZEDEIS & BHAICE T 5 EEBOIEGESFR
AFZOARFELIRIE, BAAAZAH L, CHADOARFE2HHA, DA XXX 2, EF A X AR 3,
EREFS LTy y 7 ba—uizxhs 2 ik & oREDEE (—ITRiES 3T, Bonferroni fiilF I & 2 ZEME) .

fedida >y 7 ba—VIREL T LR DEEZRT

HH  FRICBY D EEEONERLBELR (p<.05,*p<.001,**p<.0001; Fisher's Exact test.)o

TUXENERL TH BT Tld o7 (Figure 3,7.8) o

FEERATEZ CTlE AT, F1 58 g DIREMINA
H BT (p<0001; Paired-t test) A%, ZEFATHEYIC
B BNERAME - AR, ARESHEM - @ L7z s
W) ZABIE A S N o T

Table 4 EBRREIETOHE (g) &1t
(p<.0001; Paired-t test)

13 Ex Blibar SRBRTHE =

M1 365 419 54

M2 39.0 419 29

TAGHRAEA M3 320 35.6 36
M4 35.1 35.2 0.1
M2 29.0 476 18.6

Fi 391 433 42

ARLAT F2 335 410 75
M3 21.0 326 11.6

M1 40.2 430 28

M2 35.0 422 7.2

A0 28H M3 328 337 0.9
4 377 43.4 57

WM 39.6 4356 40

Fi 40.7 430 23

FRIAB2 F2 35.3 439 8.6
14 377 48 7.4

M 36.6 433 47

Fi 373 46.2 8.9

TAAAIS F3 447 477 3.0
M4 30.8 472 74

Discussion
HAETOBETLROLNSL L), REBRTD
B - A IHEEFATENOSREEDSEIN L. HEBHSTAT 1 RER
BICHEETESRRONLZ NS, X bSO
DS DT TR A2 FRH L T2 RSN S 5,
L2 L. SSEATEIAEIN 5 7 Braifc. Bigfmi o
RS IRAE D S VLRI X VR OHEE R B 2 o
Tz lIE 212\ v, BEITRRE T2 A+
L, AT NV OGRENEL LEREIZWS
W ARG THA VTIIEFAETERZR), HOH -
HOAI LA HABHRL Wi, EFLD
AHBDME S NREEOZEE)E, FBH LTI & % K5
DOFEFITERNTL2H0THY ., AR2LToMHETH S
EEZONL, WEHH 1 HOBBEO ST Tld 2
<V BEo)Y XA (BBHORLTHEIT§ 2 REH) 1258
L7207 T hE, ZORRIZ. XA (O
12 A CHEREICHEILT ARENEAETAHI L%
TETLLDOTHL, b LML DAY
RO W BRI, S PERAICBWTY) AL
EY T TReE L E 2 b7z,

HITRICO BEHEPHER SN BHIVELD
HRAHZEPL, 19RFIRICHEFHEENE 25
DX, A v aAPEBR L0l EZONDL, FE

21



(O meS

B A OB L EFEPNLSNDL DI 15 R
Tho7zo Lo LIEHT B EIZS Hito g — )
FAE L 720 WM OFERITEFEIZH S LTV 5D,
EEBNICEHICII 2= r—YarzfifoTnbl
VOB INE THEL P57 T—=T NV ¥
JEHBELRIBERD L OMRINZ N6, S
BHEPICRXCaIa=r—2arz2eb2ehb
Molze ¥ rHhF a y OWHIEMERITE TS H
IS 2T o TWEDLFARROMREIEE 2R3 2 &8
H 512, KWFZETILHAT R BT OFFETHIL S A
7 5 FREFEASWTRE TS A 05, IHITHICEISR S Iz
MO T — VR — TN v Z O IEIRE O %7
TEDS S 500 h L7,

FAAZBHELIEIFAOARBEELIRHE & LT S &
MIFIZEEATEZ O b O 7% v (Figure 3,7)
LAL., ot A X AR 2, 3 TIRHEFITEINS <
HAOEND T LN, WO TOBREEICEMAR T%iE
WD, B 2B THRETHIIZ S
NIzOTIE R EEZONL, —HF+ ADIEE
LTRIEIZBWCHEEEICOED S TR ERE A
bN7ze AADOAREE2HH TS 4 FIITHEFITE)
DBENE . FAAZAFETIEA A X ARE T O M3
FBENTEH ALY D A RADEFTEN L nw L
NH. FAMESETREI VLI REE. b LI
AZADFEFENA ADFEFATHRERIZGEST LI L)
RIEENTz, 72, FLIZA A X AEE123 v
DRER A Y N—=D R DB 7225, Wil
DETOBFATEIOHEN L DAL 72, BREEA
DEMLIZ L on ) EsNTwizz, 855, Bl
VIAMZ S FITEOME 2 BL S L ER/DH - 72
DIZLEZLNTZ MOFER E L TIERER X > /N —
MWEZ LN, HEE T TORSTENL. BLahn
TWVRLNEIPTIE R AN E>TERE
NTWEDNL LN\,

MO EMHEI B W T, AW R ESERICE
DE, BETEHOBESENT S L) #iErH 5
B, KEFFECIHAE & ZDREDEIE D SN
NERTBAARIZ. HE72 5 387 B O @K T ONEAL Tl 72
Polze THUTEF LA A v aDHEIENERE
KL TWb00b Litkv, 72, BN TOIRES
(2B B NERLBIERASH A O B FECTULAEA R O NERL A
ZALL TV RWVDIZH L. A AAXAARETIZA AD R
HTRONIEMD R > TWize F ZADNAL DK
LU 72WTREMEE LT, A A X ABEICBIT A F ADJE
MEMRIZ, AADXUN—=ZEX WV EAENDLDTIE
HWhkEZOND, ZORGOBEEZ IR T

22

B a0

THWGE L MEOFERHIHZE TOREIEDLLO
F, 2o EZBI RO SN2 9,
HEMTOBICBW T, 2fFTIREICBY
LOVIEREEN L holzb ) ErH 5 Y,
REIZBITZ2OVIEAMBSIEZ 5 &) 2 &I,
RETEPHEZ 72w 2 ETH D, OS5
T H 7 DS RIS TR AR I AR O B nfE
MASA STz, HMEATR & L TRAETEHE 2
2l il b, KEBRBERETIIHEVOENPRZ S
b AR E DRSO BESF DO LI T2,
NERT 2222 6 T HH RS TTRETH o720 2
Nk, WO o TEELZHMEPHERIN TN
e, HEEE CIXAESHEIMLL T WEHAEH 5 2
LERRIEL TVW5,

SE

1. Wyndham, E.Diural cycle, behaviour and social
organization of the budgerigars, Melopsittacus
undulates. Emu.(80) : 25-33., 1980.

2. Soma, M., Hasegawa, T.'The effect of social
facilitation and social dominance on foraging
success of Budgerigars in an unfamiliar
environment. Behaviour.(141):1121-1134., 2004.

3. Ikkatai, Y., Ei-ich, I., and Watanabe, S.
‘:Recognition if Third-party Pair-bond
Relationships in Budgerigars, Mloposittacus
undulatus. CARLS series of advanced study of
logic and sensibility. (4), 135-140., 2010.

4. lIkkatai, Y., Ei-ich, I., and Watanabe, S.
Reconciliation with Pair-bond Partner
in Budgerigar, Melopsittacus undulates.
CARLS series of advanced study of logic and
sensibility. (5), 87-92, 2012

5. Farabaugh, S.M., Brown, E.D., and Dooling,
R.J:Analysis of warble song of the budgerigar
Melopsittacus undulates. Bioacoustics.(4):111-
130., 1992.

6. Farabaugh, S.M., Linzenbold, A., and
Dooling, R.J.:Vocal plasticity in budgerigars
(Melopsittacus undulates);Evidence for
social factors in the learning of contact calls.
Comparative Psychology. (108): 81-92. 1994.

7. Gramza, A.F.:Vocal mimicry in captive
budgerigars (Melopsittacus undulatus).
University of Wisconsin, Madison Wis., USA,
1970.



10.

1L

12.

13.

¥t A A2 aIDIFET

Hasegawa, A. Okanoya, K. Hasegawa, T., and
Seki, Y. ! Rhythmic synchronization tapping
to an audio-visual metronome in budgerigars.
Scientific Reports., 2011

KR VB EE S LANSRT Y7 - http//www.
sci-museum.jp

BEEL~LOBHRT ¢ http//www.city.machida.
tokyo.jp

779X, JL. ¢ AR BIRROMRZRIE725
& A SCE R, B, 86-92,1981

Yanagihara, S. and Hessler, N. A.:Common
features of neural activity during singing and
sleep periods in a basal ganglia nucleus critical
for vocal learning in a juvenile song bird. PLOS
ONE. (6), Issue. 10, e25879. 2011.

HHEN B/ E—K @ NTATNEZXI-K
F - B S E AR, SEE B 2008

FEFAT

B2 BT 2 FEEERTTE

23



