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Behavioral Pattern Deviations and Enrichment Suggestions for
Captive Red-Crowned Cranes During the Incubation Period

ZHANG Xiaowen'*, HOU Jiayin'*, WU Qingming'", LI Xiaohuan', XU Zhuo®, ZOU Hongfei'

(1. College of Wildlife and Protected Area, Northeast Forestry University, Harbin 150040, China;
2. Administration of Heilongjiang Zhalong National Nature Reserve, Qigihar 161000, China)

Abstract: To explore the effects of captive environments on the behavioral patterns of red-crowned cranes ( Grus japonen-

sis) during the incubation period and provide a scientific basis for their environmental enrichment, this study was conducted

from March to May 2024. We compared captive and wild populations at Zhalong National Nature Reserve, Heilongjiang

Province, using camera-trapping to analyze behavioral time budgets and activity rhythms throughout incubation, identify the

limiting factors imposed by captivity, and examine the correlations between environmental factors and beha-vioral expres-

sion. The results showed that: (1) Captive individuals exhibited substantial declines in critical reproductive behaviors, with

time allocated to incubation vigilance and egg-turning being significantly lower than in wild individuals (P < 0.01). (2) The

activity rhythms of captive cranes were synchronized with human activities, peaks in foraging and locomotion occurred ear-

lier and lasted longer, while duet calling and preening shifted markedly in both frequency and timing, deviating from the

natural rhythms of wild populations. (3) Among the environmental enrichment variables in captive habitats, shelter cover-

age was significantly positively correlated with incubation vigilance (P < 0.001) and egg-turning (P < 0.05) , but signifi-

cantly negatively correlated with incubation resting (P < 0.01). Both nest material types (P < 0.001) and ground cover

(P < 0.05) showed significant negative correlations with locomotion, whereas nest material quantity and human distur-

bance were significantly positively correlated with incubation vigilance (P < 0.05). This study indicates that captive red-

crowned cranes exhibit adaptive deviations in behavioral time budgets and activity rhythms during the incubation period,

and key environmental factors exert significant regulatory effects on their behavioral expression. Accordingly, we propose

targeted environmental enrichment strategies, including increasing vegetation shelter, optimizing ground cover, supplying

diverse nest materials, and establishing human activity buffer zones. These strategies are expected to encourage the be-

havioral patterns of captive red-crowned cranes to converge with those of wild populations.
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Table 1 Behavioral spectrum of red-crowned cranes during the incubation period
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SEALEVE Incubation resting, IR

WEAL#L B Incubation preening, IP

L 4L 0 & Incubation foraging, IF
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AL Incubation vigilance , IV

AL MEZ Incubation observation, 10

JEAEAEHL Incubation nest-repairing, INR
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Table 2 Environmental factors and measurement methods
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Table 3 Differences in behavior time allocation between wild and captive red-crowned cranes

o o A3 RO TR] i Le /%
(kS (pPES Percentage of behavior time i PAH
Behavioral classification Behavior type t-value P-value
BF A 18 Wild JEFRE Captive
WAL E#T Incubation resting 44,16 +3.94 46.51+5.12 4.343 <0. 001"
LA HE Incubation preening 10. 48 + 3. 98 14.12+1.54 14. 201 <0.001™
HATN LR LT Incubation foraging 1.56+1.36 1.61+0.24 0. 355 0.723
Composite behavior ALY Incubation vigilance 12.38 +5.18 0.56 +0.08 43.849 <0. 001"
AL MEE Incubation observation 25.11+9.20 23.99 +2.46 0. 304 0.918
AL A5 5 Incubation nest-repairing 1.44+1.16 4.62+0.91 8.238 0. 003"
#UP Egg-turning 1.42 +0. 66 1.29+0.08 37.950 <0. 001"
Ji#5E Walking 0.75+0.75 1.82%0.45 15.275 0.034"
% Preening 1.17 £0. 60 2.29+0.20 5.262 <0. 001"
3 B Foraging 0.21£0.28 0.87+0.28 20. 558 0.013"
%Qﬁj‘j ) ZA Alertness 0.50 + 0. 62 0.29+0.05 4.870 0. 037"
Simple behavior B
W% Observation 0.14+0.26 0.61+0.12 9.329 0.001"
&£ Nest maintenance 0.57+0.64 0.53 +0.09 2.449 0.783
IRKAE Threat display 0 0.07+0.03 27.991 0.016"
XM Duet calling 0.11+0.20 0.82+0.15 24.557 <0. 001"

* ZERPE(P<0.05) ;%% ZERWBE(P<0.01), F7hmFE] & HEORE b V4 bR .

*, Difference was significant(P < 0. 05) ; **. Difference was highly significant(P < 0. 01). Data for behavioral time proportion were mean + SE.
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Figure 1 Comparison of composite behavior rhythms between captive and wild red-crowned cranes during incubation
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Figure 2 Comparison in simple behavior rhythms between captive and wild red-crowned cranes during incubation
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Figure 3 Correlation between incubation behaviors and captive environmental factors of red-crowned cranes
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