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Egg Reflectance Analysis of Several Alpine Meadow Nesting Passerines

SUN Jiachen' > CHU Hui'® LIU Lihua' > ZHAO Liang'
(1. Northwest Institute of Plateau Biology, Chinese Academy of Sciences, Xining 810001, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To explore the potential relevance between egg coloration and incubation temperature in breeding seasons of
Passeriformes from 2010 to 2013 eggs of 9 species of Passeriformes were collected from alpine meadow and the egg reflec—
tance were measured respectively. The spectral range were 400 ~750 nm ( visible light) and 750 ~ 1050 nm ( near infrared
spectrum) . The mean egg reflectance in the two spectral range were 0. 066 and 0. 123 and the NIR reflectance was signifi—
cantly different from the visible light reflectance indicated that the heat control mechanism of eggshell is favored by passer—
ines nesting in alpine meadow. Significant difference was also found in egg reflectance in the NIR range of different nest
types but not in the visible light range suggesting different nest environments affected incubation temperature differently.
Results also indicated no significant difference in egg color among 8 species except black redstart ( Phoenicurus ochruros)
suggesting predation pressure drived selection of crypsis eggshell coloration; but from the perspective of thermoregulation
there was significant difference in the NIR reflectance which explained the breeding ecology in the alpine meadow favored
plain but thermoregulatable eggshell colours instead of conspicuous ones.
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Table 1 Egg reflectance of 9 passerine species in alpine meadow
Species " 400 ~750 nm 750 ~ 1050 nm Nesting site Nest type
Alauda gulgula 8 0. 067 0. 005" 0. 145 £0. 003" 0]
Eremophila alpestris 6 0.075 +0. 005" 0.152 0. 006" 0]
Carduelis flavirostris 6 0. 068 +0. 001" 0. 094 +0.003° 0]
Phoenicurus ochruros 6 0.093 0. 003* 0.127 £0. 004" C
Passer montanus 6 0. 042 +0.003° 0.112 0. 005" C
Anthus roseatus 4 0. 049 +0. 004% 0. 118 0. 002" 0
Motacilla citreola 4 0. 064 +0. 004" 0. 123 0. 003" 0
Motacilla flava 4 0. 054 +0. 005 0. 119 0. 007" 0
Phylloscopus affinis 3 0.073 0. 006" 0. 086 +0. 004° C
+ (0] C ; N

2006

Note: Values are presented as Mean + SE means with the same letter are not significantly different; Nest types are: O means open C means cavity;

Nesting site and nest type are adapted from Zhang et al. 2006

1 9
Fig. 1
2.1
1

400 ~
750 nm ( Mean + SE: 0.066 +
0.003) 750 ~1050 nm ( Mean
+SE: 0. 123 £0. 003) ( t ) 2.3

(n=47 t= ~16.917 P <0.001) .
2.2 3
ANOVA 9
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(n=4 df=8 F =
12.607 P <0.001) .
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Table 2 Comparison of egg colors from 9 passerine species in alpine meadow
Species Blue Green Yellow Red
Eremophila alpestris 0. 180 =0. 001 0.227 +0. 005 0.283 +0. 005 0.310 +0. 006"
Alauda gulgula 0.202 +0. 001 0.231 +0. 003 0.271 0. 004 0.295 +0.005"
Phoenicurus ochruros 0.225 £0. 009 0.263 0. 001" 0.252 +0. 001 0.260 +0. 004
Motacilla citreola 0. 197 0. 003 0.250 +0. 004 0.277 +0. 001 0.279 +0. 004"
Motacilla flava 0.210 +0. 001 0.230 +0. 001 0.268 +0. 003 0.292 +0. 004"
Anthus roseatus 0.220 +0. 001 0.230 +0. 001 0.258 +0. 003 0.293 +0. 004"
Passer montanus 0.200 +0. 001 0.225 +0. 002 0.269 +0. 003 0.306 +0.004"
Carduelis flavirostris 0.223 +0. 003 0.247 +0. 002 0.258 +0. 001 0.272 +0. 003"
Phylloscopus affinis 0.232 0. 001 0.241 +0. 001 0.252 +0. 002 0.275 +0.003"
: +
Note: Values are presented as Mean + SE  means with the asterisk indicates significantly maximum chrominance
2 9 (800 ~960 nm)
Fig. 2 Egg reflectance in the NIR wave crest ( 800 ~960 nm) of 9 passerine species in alpine meadow
SNK 3 : ( Kennedy & Vevers
3 ( 2. 1976; Miksik et al. 1996) (1
2.4
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0. 463) :
(df=45 F=4.527 P =0.039)
( 3)o
3
3.1
3
( , Fig. 3 Spectral reflectance of 2 different nest-type eggs from 9 passerine
Clark 1999) . . species in alpine meadow
° Note: * indicates significant difference
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