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The top-ranking rooster in a group announces the break of dawn.

A) Representative actogram of crowing behavior under 12 hour light:12 hour dim light (12L12dimL) and
constant dim light (dimLL) conditions. The light and dim light periods are indicated by yellow and gray
backgrounds, respectively. B) Higher-ranking roosters crowed more frequently than lower-ranking roosters
under the 12L12dimL condition (F3s = 6.8, P < 0.05, ANOVA, Tukey-Kramer's test; mean + SEM, n = 3).
Different characters indicate significant differences. C) The first-ranking rooster started to crow first every
morning (F3s = 827.3, P < 0.01, ANOVA, Tukey-Kramer's test; mean + SEM, n = 3). D) Transition diagram of
crowing order between social ranks showed that roosters start to crow in descending order of social rank.
The proportion of the transition in relation to the whole is indicated by line weight. Significantly increased
transitions are shown by dark gray lines, with their proportion and significance (72 < 0.001), and the other
transitions are shown by light gray lines. E) Lower-ranking roosters immediately followed the first-ranking
rooster's predawn crowing (mean * SEM, n = 3). F) A strong positive correlation was observed between
the timing of first crowing of the top-ranking rooster and those of its subordinates (Ist and 2nd rank: ®# =
098, P < 001; 1st and 3rd rank: £ = 0.85, P < 0.01; 1st and 4th rank: ® = 0.78, P < 0.01, Pearson's correlation).
Time 0 indicates light-onset time.
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Fig. 2. Regulation of morning crowing of roosters.

A) Representative crowing record of a rooster kept under 12-h light:12-h dim light (12L12dimL) cycles and
constant dim light (dimLL) conditions. The light and dim light periods are indicated by yellow and grey
backgrounds, respectively. B) Periodogram analysis of crowing under 12L12dimL and dimLL conditions.
C) Light and sound stimuli induced crowing in a dosedependent manner (Fiss = 9.6 [light stimulus, P <
0.01], Fiss = 7.9 [sound stimulus, P < 0.01], ANOVA; "P < 0.05 "P < 0.01, vs. 0 lux or 0 dB, Dunnett's test;
mean = SE, n = 12). Light (0.1 lux) and sound (60 dB) stimuli exhibited additive effects with regard to
induction of crowing (Fz1s = 4.7 [P < 0.05], ANOVA; "P < 0.05, vs. 0.1 lux and 60 dB, Tukey-Kramer's test;
mean *= SE, n = 8). D) External stimulus (light or sound)-induced crowing was observed during early
subjective day (330 = 16.6 [light stimulus, P < 0.01], /53 = 10.2 [sound stimulus, P < 0.01], ANOVA; "P <
0.01, vs. time 0, Dunnett's test; mean * SE, n = 4-12).



3. BIETFRBL XVICBT 5 HIEEERE

v b OFEFAWFEFOET IV E LTI ES (Song birds) 2SHWHNTEb D0, FHMEIH 2 Gl % %
SRAATEL, B Ay FT— 27 2L T b, BIEORERMMTIX, ShE5F LNV THLNIT S Z L IFHEE
THH7D, FEROSTHEBEIHLAIZEINTY R, L2ALA2S, =7 M) OXEKHFERIE, 1 O20OMBBIZL -
THIH SN TS Z EFHREOMIETHL M IZENT WS, 72, Crowing DEFR—T 3 ¥ (HHE) 7 AMAT
O UARFERI T, MEFRIE Crowing Z/R S WS, HEFBIIRT. A, 8518, TAMNATO /B DEECIBWT
{ Crowing DSl I NE T L 2L TWA. TD L9 7% Crowing Z - 3K LR X o WK D Crowing FHHKERAL
B LEETREEEY, Ry —27 2 0% — RNA-seq) BLONA F A V74T 4 7 X%\ CRIFER I TR
ML, Sl L CRIAMMT2EETZME Lz, ZRERKEC, ChOOBETHEDNMIED729, in vivo RNAI IZ
X BN OBIZTFIBL 2 I 2 HikE i L7z 9.

4. 0 KLV BIT B IR
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