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Fig.2 Sonogram (A) , waveform (B)

in Psittacula agapornis. SC,s: single call; SD: sound duration; Ig:

and spectrum (C)

PSS (Psittacula agapornis) FIWS K H 103

UP, UP,
UP, & 151 ms
UP, %
BS
BS
= SCs
©
6.0
J(PF)
40
>
£
B~

1.0 2.0 3.0 4.0
/ (Hz)

50 6.0 7.0

of blank-model-forming phase
interval of SC; S,~S;:

syllable; BS: basic sound; UP, ,: upper partials; fa-1 f1-1, and f2-1: peak-frequency of

BS, UP, and UP,, PF: principal frequency

Bl 2A 1, 13~30 d AR Yl 5 AN B R
ZESEIRRIRIN 7R (SCs) 4R, BN HLURINY 75 )
K SL) ZREA, Z94 70~180 ms; [H]fF  Iss)
HZE 588N, 2950 90~100 ms.  [A) I, A b B oR
AT BS) M2 ARG E (UP, AL UP), AR
(RS A AR, TR R S PR TR T B
tho BB A, BLIY S 1R )8 B S A )Y
gL JEE3IAET S. BICH, 5 AR
PP WOk R AR (BS) M2 AR
UP. UPy #iid . BS ISR (fa-1=2 520 Hz)
i ESE PP, HiEE (65.54mV) Lt UP, 1 UP,
[FJUERT % (F1-1=3 700 Hz Fil 2-1=5 410 Hz) 11
35975 16.2 71 14.6 dB.

AL UL, PR R A U SEAROE BT ) FR Y 75 AT
g LVEART BS) AEFW g iIAAE, HAEE 4
PRI BB 2 84k, FF AN S A,
2 MR AR BT 2 o
2.3 CMFP B E&ER

A% S IF AR T, A 15 30 25 (a3 K RIAT R
EAZ AL, WAEBSITHTE R, BRI
VHARALIEFE, AT Bl “qiut” f PR T B S 4
REREIFE “giut--qiur”, WK 3.

Bl 3A 1, 30~45d #ATE]PIIY E E8 ANARAL )

LRI (SCrg) 4LEC, BEAS BRI 75 1) 6 K
(SL) FIlEBg (Iss) M ZSA K, a4 H
150~210 ms fI 210~260 ms. [A]i, 75 E g oRH
BEART BS) M2 ANFEE (UP, A1 UPY, AR
s A B B R A S R R R, i,
SC, # UP, AR $E T / K ¥ [a3 350 Hz) / b
(4 510 Hz) s c(3 200 Hz)] 5 3 £ 48T+ 5.2/ FB& 5.9
A2 % [semitone, S=39.86log(f/f)]. T M., HFAMHR
P P AR AL “qiun” (ARSI S . K 3B
e, BN R I ) 8 B Wy EI O 2 T
(Si2)e EI3C T, 8 /NFLUGE T35 Wom ph A
H(BS)F 2 ANFEE (UP, F1 UPy) Silair 4. BS 1
WEAR (fa-1~3) 430351 2 480 2 950 FlI 3 240 Hz;
UP, M f1-1~2 43 5] 4 A1 4 100 A1 5 050 Hz, Jf LA
F1-1 A4 (PF); UP, [f) 2-1 4 6 290 Hz. PF
Mg (7.52 mV) L fa-1. fa-2. fa-3. f1-2 Al
F2-1 (FMRAE 2> ) 3.3+ 9.9, 8.9, 3.6 fi1 21.9 dB.

AL UL, S R G ASTAR R RS ) R Y 7
HAT B AR TR N Bk R B 7, 2 1 B
% (UPD AEFH, 77 2 N mlEfE 3R &
(2480 115050 Hz), o35y 75 i (. fH & LR
L 7 g 7 P 8 A A P K Bl 2 1 ek (AR A



104

G /B

24

=2 20064

{1

(A) 80
| Mo

ﬁ6.0= ﬁUP2 ﬂ .
E ) '
4.0 anzﬂ’u 4 : ’
P "

B)

Fig.3 Sonogram (A) , waveform (B)

Psittacula agapornis. SC,4: single call  (in SC,,

duration; Iss:

V (mV)

and spectrum (C)

interval of SC; S, and S,: syllable; BS: basic sound; UP, ,:

2.0 4.0 6.0

f (kHz)

of call-model-forming phase in
a/ b\ c frequency up/down); SD: sound
upper partials;

fa-1, f1-1~3 and f2-1~2: peak-frequency of BS; UP, and UP,; PF: principal frequency

2.4 CFLP By E1E
BEHAZ) B M A, BEE SRR, Y A

W s

AfEnER L, dEaLl “qiut” AR

(A) 7.0
¥
UP,
5.0 !
;f UP,
=
~ [}
|
3.0
BS
SC, & SCs
1.0 5
®) tspt

10.0 |

PR AR R AL “qiu™M” R WS T ROy e 2
R FE “giuMee-qiu™”, ILE 4.
4A 1, 46~90 d JHE Y 5 7 AN AR

b
d

UP,

i CM UP,
L :

UP,

B |} a UP,
t BS |

— P>
SCs SC, .302 ms
©

S (kHz)

Fig.4 Sonogram (A) , waveform (B) and spectrum (C) of call-feedback-learning phase in Psittacula

agapornis. SC,;: single call (in SC;, a/b>\c and

tion; Iss:

¢/ dN2: frequency up/down); SD: sound dura-

interval of SC; S,~S,: syllable; BS: basic sound; UP, ,: upper partials; fa-1,2, f1-1~3 and

J2-1: peak-frequency of BS; UP, and UP,; PF: principal frequency
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SC,4: single call
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, waveform (B) and spectrum (C) of excellent call phase in Psittacula agapornis.

interval of SC;

S, ~S,: syllable; BS: basic sound; UP, ,: upper partials; fa-1, f1-1~3 and f2-1: peak-frequency of BS;

UP, and UP,; PF: principal frequency
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Table 1 The characteristic call parameter in different developmental phase of Psittacula agapornis

DPC SD/(ms) BS(kHz/mV) UP,(kHz/mV) UPy(kHz/mV)
CCp 46.9+5.0 2.52+0.15/3.25+0.39* 5.40% 0.32/0.38%+ 0.08
BMFP 114.6+£27.6 2.45+0.28/4.41+0.68* 3.70+0.44/0.92+0.15 5.40% 0.32/1.03% 0.32
CMFP 178.2+£27.8 2.40+0.48/4.28+0.72 4.28+0.72/6.45+1.26* 6.40% 1.18/0.57+ 0.09
CFLP 225.1+24.3 2.45+0.54/8.32+1.32* 4.41+0.83/8.15+£0.97* 6.40% 0.72/0.57+ 0.11
ECP 243.7+33.4 2.40+0.33/0.67+0.18 4.40+0.42/8.35+0.69*
Sample number is 4, *: principal frequency
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1L tiooo) -
’;}\200, T HSM7 Cc———————
£ % (900,
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@« 100 ST \ a-CCP(4)
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g 6 (_1()()), :'::::::::C_J::::: ______
§4— * FT T T T T T T T T T T T T T T T T 1T
2 As BsC, D, E,F, G A; B, G Dy Eg
0 (81) (83) (85) (87) (89) (91) (93) (95) (97) (99)(101)
Falplclale Note (s)

Fig.6 Comparison of characteristic call in different call developmental phase (a~e) in Psittacula agapornis.
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number of

cent;

HT: homotone; A6~E8: note;

semitone related to note (S=39.86log(f/fo), fo=16.352 Hz, f=PF-SD~PF+SD), cBS and dBS: B of CMFP

and CFLP in Fig.1
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THE CALL DEVELOPMENT OF PSITTACULA AGAPORNIS

YANG Hong-zhen'?, LI Dong-feng?, JIANG Jinc-hang?
(. College of Life Science, South China Normal University, Guangzhou 510631, China; 2. State Kay Laboratory of Brain
and Cognitive Science, Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101, China)

Abstract: The call developmental process of Psittacula agapornis consists of five instinct phases
according to its call character. In the first phase (congenital call phase, CCP, 0~12 day of age) , the
juveniles only produce single syllable with short syllable length. The second phase (blank-model-forming
phase; BMFP, 13~30 day of age) is important for formation of vocal learning pathways. During this
phase, the calls characterized by more and longer syllables. In the third phase (call-model-forming
phase; CMEFP, 31~45 day of age) , the call development is guided by a model system for vocal learning,
vocal learning is engendered so that some calls with multi-syllables with UP; are produced, principal
frequency has increased about by 920 cent, the number of note is double that of second phase. The
short-term memories are transformed into long-term memories in the forth phase (call-feedback-learning
phase; CFLP, 46~90 day of age) . The call of juveniles is a close match to tutor call which
accompanied by double various sounds with BS and UP,, and more resonance components were formed.
Second principal frequency has increased about by 970 cent, the number of note increases by 2.6~3.0
times. During the fifth phase (excellent call phase, ECP, after 91 d) , vocal motor pathway is
developed and the calls are accompanied with most stable, harmonious vari-tone and complex repertoire.
The result provided effective evidence for the mechanism of vocal learning and memory of birds.
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