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Is Tree Sparrow Sexual Dichromatic in Plumage Coloration?
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Abstract: Color discriminability in birds is enhanced both by tetrachromacy and colored oil droplets. Most
sexually monochromatic passerine birds, from a human visual perspective, were actually sexually dichromatic
from an avian visual perspective, based on comparisons of plumage reflectance data using a visual model. In
this study, we compared the plumage reflectance, body measurements and patch sizes between male and
female Tree Sparrow (Passer montanus saturatus). Totally, 45 individuals (18 males and 27 females) captured
in 2014 and fed in the campus of Beijing Normal University were used in this study. In the non-breeding
season (15 Jan. 2017) and breeding season (17 Apr. 2017), body size, area of black throat and ear patch, and
reflectance spectrums of crown, throat, ear covert and rump were measured from 29 birds each time. Based
on multivariate analysis of variance of body measurements (Table 1) and independent #-test of patch sizes
(Fig. 1), we found there is no obvious difference between males and females, in both breeding season and
non-breeding season. From an avian visual perspective, Tree Sparrow is a sexually monochromatic bird
through analysis of bird vision model that based on the plumage reflectance data (Table 2 & 3, Fig. 2).
Summarily, there is no sexual dichromatic in Tree Sparrow in our analysis. We wish the above results can

provide basic information for the evolution of sexual dichromatism in Old World Sparrows.
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K1 RENSEERE CHIHE + RfER)

Table 1 Body size of Tree Sparrow (Mean + SD)

A5 & Variables

L2 Non-breeding season

I 7 Breeding season

WEPE Female HEME Male M Female e Male

%4 Beak length (mm) 9.13+0.81 9.24 +0.50 9.73+0.97 10.29 +£0.78
5 Beak height (mm) 6.44 +0.53 6.38 +£0.28 6.32£0.36 6.60 = 0.41
1% % Beak width (mm) 6.48 £0.34 6.48 +0.39 6.48 +0.51 6.78 +0.59
3k Beak and head (mm) 28.58 £0.81 28.78 £ 0.54 27.77+£1.07 2836+ 1.18
HtifiK Tarsus length (mm) 15.61 £1.03 15.58 £ 0.57 17.05 £ 1.25 16.76 £ 1.06
HtiFHL Tarsus width (mm) 1.89+£0.20 2.08+£0.33 1.88 £0.31 1.97£0.29
# K Wing length (mm) 65.76 +3.36 69.25+1.36 65.95+2.97 68.90 +3.11
JZ K Tail length (mm) 50.94 +2.49 51.50 + 1.24 50.63 +£2.24 51.50 +£3.92
A& Total length (mm) 121.41+7.17 12433 +2.42 127.47+£7.15 126.60 + 3.63
fRE Weight (g) 1791+ 1.75 19.27 + 1.80 18.28 +1.72 19.14 £2.46
FEA R Sample sizes 17 12 19 10
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Fig.2 Reflectance spectrum of crown (a), throat (b), ear covert (c), and rump (d) in Tree Sparrow
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Black solid line indicates male in non-breading season; gray dashed indicates female in non-breading season; gray solid line indicates male in

breading season; black dashed indicates female in breading season. Throat (b) and ear covert (c) reflectance spectrum, in male and female, are

nearly coincident in breading season.
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Table 2 Bird visual model calculations for color difference between female and male Tree Sparrow

|- %% 2 Non-breeding season ZPH % Breeding season
5 R ERAL - -
Feather patches HBERE (%) X 53 £ BEEE (%) [X 43 5
Overlap in cartesian space Just noticeable differences Overlap in cartesian space  Just noticeable differences
3 T5 Crown 84.4 0.39 49.8 0.72
Wz Throat 85.8 0.24 57.3 0.35
3P Ear covert 32.0 0.37 82.6 0.28
JEE5 Rump 64.5 0.63 54.3 0.42
K3 SRURBEPREEEEFVEREFHANEREE
Table 3 Bird visual model calculations for color difference between breeding
and non-breeding season in Tree Sparrow
HfEME Female Tt Male
G
Feather patches HSEE (%) X 5B HESRE (%) X 4 B
Overlap in cartesian space Just noticeable differences Overlap in cartesian space  Just noticeable differences
3 T5 Crown 14.2 4.93 0.0 427
W Throat 0.0 3.16 0.0 3.38
HF) Ear covert 2.8 3.46 6.8 3.44
JE S Rump 91.7 1.61 15.0 3.12

TG HRKIZAL, JEHZELE/NT 400 nm
AP BE (Seddon et al. 2010). G pR#E Al
T LA B RS2 B A BORI X, X 1] R
SRMFEAINLG R, BT HE 2, 200 P
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T S (P R A A
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Pz R (Anderson 2006). PP (2% FAE
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I L 2P 8 oy AR B RN 75 A AR FE SR I
AR (Tobias et al. 2010). PAILIHE,

VA TSP € 23 AR TR JRR 48 LE 1S 7 5 HARAT 9k
fiE b, RIS R A, ([ER—
2T
FREEAR 11 AR, ARk (3P € f 7 7 22

5, W Passer m. malaccensis MU/ IR 25,
P m. dilutus WAPHIEE H - (Summers-Smith
2017). AWFLRW KT P om. saturatus WH,
LT T PR AR A M S&E A A R R T
Ak, VTR SRR A, WA T
BLEWINEK KA (Carpodacus mexicanus) HEL
P52 (Montgomerie et al. 1994); K14

(Parus major) Ak S TE R Y)ER Z I P IR

(Horak et al. 2000) « AT R Gk 3 AL
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it
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