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variation in songs within species has the potential to induce assortative mating, promote reproductive
isolation, and consequently leads to divergence between populations and even speciation. Song playback
experiments can be of great use in the studies of inferring phylogenetic relationships and assessing taxonomic
ranks in birds. Here we carried out song playback experiments in a Wuhan population of great tit (Parus
major minor, belonging to the minor subspecies group which is mainly from China) to explore whether the
subjects can distinguish songs of its own subspecies group from songs of a foreign subspecies group, the
major subspecies group, which is from the west and the north part of Eurasia. By means of comparisons of
the subjects’ responses toward the song playbacks of the major and minor subspecies groups, we explored
whether a potential behavioral isolation exists between them. We tested 24 male great tit individuals from
nonadjacent territories in Wuhan, China, from March to May, 2014, with 12 birds tested for song playbacks
from each group. Songs used for playbacks were of different song types and from different locations in the
distribution ranges of both subspecies groups (Fig. 1, Appendix 1). Each of the 24 song playback files was
only for a single use as stimulus in a great tit territory. We used both qualitative and quantitative behavioural
parameters to assess the responding behaviour of our subjects during and after the playback. We used Fisher’s
Exact Test for comparisons on qualitative parameters between groups. Mann-Whitney U tests were used for
comparisons on quantitative responding behaviour parameters between groups. The results suggest that the
difference in responses to the playbacks of the two subspecies groups is significant (Fig. 2, Table 1). The
responses to the minor song playbacks are generally intense while the responses to the major playbacks are
weak and even no response at all in most subjects (Fig. 2, Table 2). Our results indicate that a considerable
acoustic divergence, which can act as a potential reproductive isolation mechanism, exists between the major
and minor subspecies groups of great tits, and thus support the suggestion of separate species in the Parus
major complex.
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(bottom) subspecies group used for playback experiments
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a. To approach or not; b. To stay or not within 10 m to the speaker during playback; c. To stay or not within 10 m to the speaker during 3 min after

playback; d. To sing or not during playback; e. To sing or not during 3 min after playback.

# 1 major 5 minor FHAZRAKILET HRNSH NG HERE R (RERK)
Table 1 Comparisons on responding behaviour parameters of great tits between major and minor playback

groups (one-tailed tests)

J% W 4EhR Responding behaviour parameter IR ST Test P
ST FEEMIW\ To approach or not Fisher’ s Exact Test 0.045
[ 2 TR BN 10 m ¥ ] P4 £ B To stay or not within 10 m to the speaker during playback Fisher’ s Exact Test 0.018
AJUR 3 min A 42 7578 BRI o s B

Es%é); jrrzz)rtl \IilletfmF 17(j)zrﬁrl::tiJ :)ll\els(i)zl(’jrfluﬁ:g ;umin after playback Fisher"s Exact Test 0.045
(B8P 2 75 55 R S35 I To sing or not during playback Fisher’ s Exact Test 0.002
[FJ S 3 min P2 A5 ASIE To sing or not during 3 min after playback Fisher’ s Exact Test 0.007
By YL ZE IR ) 1] Latency to approach (s) Mann-Whitney U test 0.085
[P BRI\ $c 3 PR 2 (%54%) Minimum distance to the speaker during playback (degree) Mann-Whitney U test 0.006
[0S 3 min PSR IR (5540 Mann-Whitney U test 0.007

Minimum distance to the speaker during 3 min after playback (degree)
B GE 1] 1y bR 2 B N K

[ 'Ibﬁ( P )'\ 10 m flllfl WFEINC () ' Mann-Whitney U test 0.005
Time spent staying within 10 m to the speaker during playback
[0S 3 min ALEREMIUN 10 m YEFE 4= R ()

. . . . . Mann-Whitney U test 0.015
Time spent staying within 10 m to the speaker during 3 min after playback
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Table 2 Quantitative responding behaviour parameters of great tits in playback experiments

major [F]ji4 minor [ j4
- B major playback group minor playback group
RS AR — - -
Responding behaviour parameter ERCH IS 3 min Py ELC NS 3 min Py
During plavback During 3 min after During plavback During 3 min
& play playback & play after playback

[FIHCOT46 )5 B R EEL LRI ) (s)

Latency to approach

102.6 +50.7 (17 ~300),n =5

53.7+£29.2(5.7~313),n=10

G5 T VR NE Gk IR N[ YT g
L TF4 B KIIBAEIR ) () S 15041292~ 58917
Latency to sing No singing
AT IR AL BIAER AT IREL 129£2.6(0~26), 74+1.8(0~17),
Number of flights No records available n=10" n=10"

i W\ 5 U B =

fﬁ'm/\ﬁxlﬁ'fffﬂfiﬁ (n=12) (m) 8.5~ 520" 0.5 ~520" 64+19 8.3+2.0
Minimum distance to the speaker (0.1 ~20) (0.3 ~20)
FEEABIYL 10 m YEFE PRI (n=12) () 13.1£10.3 11.8+8.0 82.4+19.4 63.4+21.7
Time spent staying within 10 m to the speaker (0~122) (0~ 80) (0~ 166) (0 ~ 180)
Y IE VK =
SIS (n=12) 040 040 13.3+£3.8 8.8+4.0
Number of songs (0~36) 0~39)

R P £ AR GRAME ~ A, n= DR FIERS . a. minor [FURALA 2 MAREEIL, ARl B
KATUHL Hon=10; b. major [IALH S A ABEMRIEEE B K K2 K0T 10 m J9% 20 m, BORMEDR R, JCHE.

Mean + SE (min ~ max), n = number of males. a. Two birds in minor playback group did not approach and their numbers of flights were not

recorded, n = 10; b. No exact distance values were recorded for major playback group birds, for most of them were far away from the speaker, and

no mean values were calculated.
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Appendix 1 Resources, locations and dates of great tit song recordings of major and minor subspecies

groups used for playback

[T A2
Recordings no.

Resource

SRAHX

Recording location

IpiE) CAE-H-FD
Date (Year-month-date)

major ¥ F 41 major subspecies group

1 XC32820 % 1 Russia, Tula Region, Upa River 2009-04-12
2 XC75057 J}7 Denmark, Raadvaddam 2011-04-03
3 XC108277 Ffi 4t Sweden, Ossby 2012-05-19
4 XC115586 k8 Norway, Dividal 2012-06-18
5 XC134214 % >% Poland, Wroclaw 2013-05-20
6 XC134590 %% 17 Russia, Irkutskaya oblast 2011-05-30
7 XC135371 % & France, Rhone-Alpes 2013-05-27
8 Wabe 5 s 1l #if % Netherlands, Warmond 2010-05-29
9 XC134344 % E France, Ayrues Gedre, Hautes Pyrénées 2013-05-17
10 XC138198 7J:[E France, Port-la-Nouvelle, Aude 2013-06-06
11 XC139947 V% >% Poland, Mazowieckie 2013-06-25
12 XC145165 5% 5 3 Kazakhstan, Korgalzhyn, Akmola 2013-06-19
minor YEFf 41 minor subspecies group
1 TRME Z g fit JE5UGEAR Beijing 41 Unknown
2 X(C23951 117 1.4 1l Shanxi, Wutai mountain 2006-05-14
3 XC61847 1 # - FHIA 23] Hunan, Yueyang 2010-06-12
4 XC111762 1L P4 AT Z < Shanxi, Jiaocheng 2012-06-22
5 XC113103 1L P48 Shanxi, Jiaocheng 2012-06-22
6 XC114567 FEJETTIE JLLL Heilongjiang, Maoershan 2012-07-13
7 TR We=E 3¢ KR {RYIX Liaoning, Dalian 2010-04-04
8 XC146056 2 Wi L% K1 578 Russia, Khabarovsk 2013-06-19
9 XC161677 T % L /> #RSF Henan, Songshan mountain 2013-05-04
10 e s YT B 1T Heilongjiang, Heihe 2013-07-05
11 FRZ I FV5 7 Qinghai, Xining 2012-04-05
12 T2 FUk ] F TG 7246117 Qinghai, Xining 2012-04-05

SKYEH L XC I3k B4 5 A xeno-canto Bl A U4 . *XC + numbers’ are file numbers in the online database xeno-canto.



