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Abstract: [Objectives] Sex ratio, flocking behavior, and activity pattern are crucial components of animal
behavior ecology. Such studies of the widespread species are of great significance for exploring the survival
adaptation strategy and conducting comprehensive conservation management. This study for the first time
investigated the annual flocking pattern, sex ratio, and spatiotemporal activity of wild Common Pheasants
(Phasianus colchicus) by means of infrared camera technology. [Methods] From July 2019 to April 2021, a
total of 227 independent valid photos were collected from 40 infrared cameras arranged at Tianjin Panshan
Scenic Spot for 14 615 monitoring days (Fig. 1). Flocking patterns were analyzed by the chi-square test, while
the daily activity rhythm was modeled by the kernel density method. All statistical analyses were conducted
by means of SPSS 26.0 and R 4.0.2. [Results] There were 7 flocking patterns of wild Common Pheasants (Fig.
2), in which both single-male and single-female patterns were the most (y*> = 957.203, df = 5, P < 0.001, Fig.
3). The activity intensity was higher in summer and autumn and low in winter. The relative activity intensity
showed seasonal differences between spring and summer (Z = -3.185, P = 0.001), between summer and
winter (Z = -3.229, P = 0.001), and between autumn and winter (Z = -2.492, P < 0.050, Fig. 4). The overall
data revealed two activity peaks (8:00 ~ 11:00 and 17:00 ~ 19:00, Fig. 5), and the daily activity rhythm
showed differences between spring and autumn (A = 0.729, P < 0.050), between spring and winter (A= 0.614,
P < 0.010), and between summer and winter (A= 0.717, P = 0.050, Fig. 6). There was no significant sex
difference in the activity thythm of Common Pheasants (A= 0.908, P = 0.561, Fig. 7). The temperature range
when Common Pheasants had relatively activity intensity was 21 ~ 30 °C (Fig. 8). The activity in spring and
summer tended to be concentrated in higher elevations (400 to 599 m), while that in autumn and winter tended
to be concentrated in lower elevations (200 to 399 m, Fig. 9). There were seasonal differences in relative
activity intensity between spring and summer (U = 6.000, Z = —2.146, P < 0.050) as well as between summer
and autumn (U = 4.500, Z = -2.166, P < 0.050) in 400 ~ 599 m (Tables 1 ~ 4). [Conclusion] This study
reveals the sex ratio, flocking patterns, and flexible spatiotemporal activity patterns of Wild Common
Pheasants across seasons. Our findings provide a reference for scientific protection and comprehensive
management of this widespread species.
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Fig. 2 Flocking patterns of wild Common Pheasants (Phasianus colchicus)
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Fig. 5 Daily activity patterns of Phasianus colchicus throughout the year and different seasons
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year and across different seasons.
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Fig. 9 Relative activity intensity of Phasianus

colchicus in different elevation ranges throughout the

year and in different seasons
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0~199 200~399 400~599 600~ 799 600 ~ 799 m .
¥4 Elevation (m) % Spring 3.000  -0.220  1.000
5 Summer 2.000 -0.133 0.268
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Table 2 Comparison on relative activity intensity of

Phasianus colchicus between seasons in each elevation

range

2-HEFE UKk

2-HHE UK

BRI B (m) i Mann-Whitney U test
Elevation ranges Season U 7 P
0~199mvs. 44 Total 63.000 —0352  0.752
200~399M 2 Spring 2000 0655 0.750
H Summer 5000  —0.145  1.000
X Autumn 6.000  -0.522 0.711
%4 Winter 1.000 0.000  1.000
0~199muvs. 44 Total 36.000  —-1.075  0.308
400~399m 22 Gpring 2000  —0.659  0.750
% Summer 0.000  -1.500 0.286
K Autumn 6.000 0.000  1.000
% Winter 1.000 0.000  1.000
0~199mvs. 424E Total 6.000 -0.405  0.768
600~799m 2 Spring 0.000  —1.000  1.000
% Summer 0.000  -1.225 0.667
K Autumn 0.000  -1.225 0.667
%4 Winter 0.000  -1.000  1.000
200 ~399 mvs. 44 Total 250.000  —-0.889  0.374
400~3599m 2 Gpring 18000  —0.831 0456
H Summer 15000  -1.809 0.078
K Autumn 18.000  —0.775  0.491
% Winter 2.000 0.000  1.000

FH HERIX B (m) Mann-Whitney U test
Seasons Elevation range U 7 P
s H 0~199 0.000  -1.000  1.000

Spring vs. Summer  200~399 24500 -1269 0211
400 ~ 599 6.000 —2.146  0.035

600 ~ 799 0.000 -1225  0.667

 vs. Bk 0~199 0.000 -1225  0.667
Spring vs. Autumn  200~399  11.000 -1.971  0.054
400~599 20,000 —0.143  0.945

600 ~ 799 0.000  -1.000  1.000

+ vs. & 0~199 0.000  -1.000  1.000
Spring vs. Winter 200 ~ 399 4000 -0.878  0.500
400 ~ 599 5000 -0.596  0.667

600 ~ 799 0.000  -1.000  1.000

H vs K 0~199 0.000 -1225  0.667
Summer vs. 200 ~ 399 4500 0289  0.778
Autumn 400 ~ 599 4500 -2.166  0.026

600 ~ 799 0.000 -1225  0.667

H s & 0~199 0.000 -1.000  1.000
Summer vs. Winter 200 ~ 399 7500  -0.692 0513
400 ~ 599 2.000 -1333 0286

600 ~ 799 0.000 -1225  0.667

K ovs. & 0~199 0.500 -0.707  0.667
Autumn vs. Winter 200 ~ 399 8.000 0.000  1.000
400 ~ 599 4000 -0.667  0.643

600 ~ 799 0.500 0.000  1.000
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K3 AFERFTEWERIX BRI AEXTE 37 LR

Table 3 Comparison on relative activity intensity of

Phasianus colchicus among elevation ranges in each

season
A S E TR R-RFIHTHLE Kruskal-Wallis H test
Season Hg df P
# Spring 1.136 3.000 0.768
X Summer 4.490 3.000 0.213
K Autumn 0.706 2.000 0.703
£ Winter 0.000 2.000 1.000

R4 HIERERX BATT RGN ERE LR
Table 4 Comparison on relative activity intensity of

Phasianus colchicus among seasons in each elevation

range
WK (m) AN RIR-RARIE Kruskal-Wallis H test
Elevation range Hy, df P
0~199 3.526 3.000 0.317
200 ~ 399 3.601 3.000 0.308
400 ~ 599 6.723 3.000 0.081
600 ~ 799 3.789 3.000 0.285
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