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Effects of Air Pollution on Individual Performancein Homing Pigeon
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Abstract: As a harmful environmental factor, air pollution has negative effects on human beings and animals
both physically and psychologically. Homing pigeons (Columba livia) are ideal models for studying the
pollution effects on birds. In order to explore the impact of air pollution on animals, we used a mixed linear
model to analyze the effects of six air pollutants (CO, NO,, O3 PM, 5, PM,, SO,) and environmental factors
including temperature, season and weather (Table 1) on homing speed and homing time of 285 homing
pigeons, participating 64 games held by Chengdu Homing Pigeon Association during the spring and autumn
from 2018 and 2019. Every pigeon participated at least 5 races under three levels of distance. The results
showed that the concentrations of PM;,, SO,, NO, and O; were positively correlated with the homing speed,

whereas concentration of CO was negatively correlated with it (Fig. 1). O; model is the optimal fit model of
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homing speed, followed by NO, model (Table 2 and 3). Our study suggests that homing speed of homing

pigeons is indeed affected by air pollution, but the underlying mechanisms including homing motivation

hypothesis and olfactory navigation enhancement hypothesis need further studies.
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Tablel Descriptive statisticsof the environmental variables

AR Ko HB/MA PN E SPHME EREIVEd
Variables Number Minimum Maximum Mean Median
5Jii Temperature (C) 9.50 33.00 17.28 17.25
KA (K5) Weather (sunny) (d) 278
KA (1) Weather (cloudy) (d) 1325
K3 (F§) Weather (rainy) (d) 182
2SR RS Air quality index 29.50 155.00 64.89 63.00
PM, s ¥ Concentration of PM, 5 (ug/m’) 10.00 64.00 36.81 34.50
PM, o ¥ JZ Concentration of PM,, (ug/m®) 21.50 106.00 65.08 64.00
SO, ¥ Concentration of SO, (ug/m>) 4.50 17.00 8.69 7.50
CO ¥ Concentration of CO (mg/m") 0.45 1.1.5 0.72 0.70
NO, ¥ & Concentration of NO, (ug/m’) 18.00 63.00 41.77 42.00
O3 ¥R Concentration of O3 (pg/m’) 43.50 218.50 91.40 88.50
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Fig.l Therelationship of six pollutants with the homing speed by distance levels
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Table2 Mixed linear modd fitting for the six pollutants with the homing speed

B3 CO 7 NO, 54! O; FiY PM, 5 512! PM; F%Y SO, i

Variables Model of CO  Model of NO, Model of O3 Model of PM, s Model of PM;q Model of SO,
fEHS (4F) Age (year) 48.734™" 18.248 36.851"™" 31.838" 29.487" 8.096
ZH4 (FK) Season (fall)” - 52,069 - 24.964" - 8.620 -43392™ -37.278" -49516™
Sifi Temperature ('C) - 6.468"" - 1.847 -6.516™" - 4,697 - 4.665™" - 4.538™"
5 (1) Medium distance™ 98.84™" 89.776"™" 105.044™ 96.760"" 94.532"" 91.190™
ZHi (K) Long distance™ 41.261" 11.102 18.698 25.601" 18.265 - 6.437
CO ¥ Concentration of CO (mg/m3) - 125.713™
NO, ¥ & Concentration of NO, (ug/m’) 3.635"
03 ¥ Concentration of Os (ug/m’) 24317
PM, 5 # ¥ Concentration of PM, 5 (ug/mB) 0.563
PM, o /% Concentration of PM,, (ug/m®) 0.653"
SO, ¥ Concentration of SO, (ug/m’) 9.211™

*P<0.05, *P<0.01, ***P<0.001

# EWUEREASHLR, # THERUERENSH LR,

# The variable season takes spring as the reference variable; ## The variable distance takes the short distance as the reference variable.



14 TONEE TG G5 R LA A S5 P R <13

£ 3 65 LWER KRGS BN
DUR A5 R I B S BB SR T
Table3 TheAkaikelnf. Crit., Bayesian Inf. Crit and
Log Likelihood indices of each model

DU

o FRIE EAEN A
crit (A1) FYSEE) Coglik)
co 2390571 2395506 - 11943.86
NO, 2389855  23947.89 - 1194027
Ufﬁﬁf‘ 0s 23834.65  23884.00 - 1190833
(ssfjsl) PM,s 2392439 2397373 -11953.19
PMi, 2392259 2397194 - 11952.30
SO, 2390323 2395258 - 11942.62
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