% 4 $0 42 F 48 Chinese Journal of Wildlife 2026,47(2):186 - 197

Chinese Journal of Wildlife

% 4 8 4% F

http: //ysdw. nefu. edu. cn

#F 52 # X ORIGINAL PAPERS
=X ANA TS
EFERFITATERF M

BLHES !, AR, XUMTES, KBRS, Bemfc, R4

(1. EAMAZEFEEEFR, AL 154007;
2. AL RFHFAFYE B AR HF R, BRIE 150040;
3. TEEKREBRAEME RGBS RZ LS, £ 750021;
4. BRMNAER GG A YHRIPFELLRE, BHARE 150040)

RFIETIEE m o=

B

W%H%;m%—%—wsz:-
BRI H . 2025-06-16

SR PRGE S DR U I8 Sl 0T 8P AR B W AR, A LA 22 1 [ 52 20 A AR DR

X 9 87 1 75 2 (Pseudois nayaur) HAFFEAT G, i1 g A0 JR0a 11 G T30 1K) 5 7518 (55

REA: A A ) AL X 035 2 B T B A BB A A TARBREE I A KA
g:z ST TR T SRR T 27 R 0 B . 45 A A3 TR
e I 53 2 B BT A RO 5 BB SR (P < 0. 05 3P < 0.01) kAT
e CHRAFHEVEVR A1) 1587 SR 5205 55 TE ARG (P < 0. 01) 3L ¥ 315 By 91

Kepwords: Blue sheey (Pooudois na. WTTEPETANS 2 IR TOMVEUATR A R IR Crmf o L RE BRI (L0

s S RIS T (P < 0. 01) | I | AR MM A U

Human disturbance: B ELAT 0 S A 5 B3 K (P < 0.05). HIELZ T 35 T4 X 2 077

Activity thythms; SRR LA 75 LA M 5 AR 55 2 B 2 5 TEARL O (P <

Landscape managements 0.05) BFFEHET, ANy FHuR 5 55 B2 07 s 0 4 58 40

Helan Mountain T3 P 2 T LR PR . SR P X e T 2 o S 4 K
REAES: 0958, | R W T 2 L, T3 R A 2 L B A
SRR A SR 2 O I

NERS:
2310-1490(2026)-02-0186-12
DOI:10.12375/ysdwxb.202505008

E2TR: TEMZIEZY%H R XS HRZEIET H (D6400000141009056_2) ; B I 1T A ¥ 241 & RAHFFE LRI H (21EDE308) 5 42
AR 2= WA L TR 43 55 355 H (JMSUBZ2021-17) 5 B IR VLAS 208 T HA RN 55 2 HAl AT 5855 H (2020-KY Y WF-0312)

FE—EERE N W (1976—) , %, #42; FENFEBIRIFIFT . E-mail:630852335@qq. com

“BISVEE . PRI, E-mail : tenglw1975@163. com; XI4E4: , E-mail : zhenshengliu@163. com



LSRR SN TR B A 5 AT o T Y 2 187

Effects of Anthropogenic Disturbances in
the Landscape on the Behavioral Rhythms of Wild Blue Sheep

ZHU Zhaoling', DONG Yaxin?, LIU Fubin*, YU Mengqi’, TENG Liwei**", LIU Zhensheng>**

(1. College of Economics and Management, Jiamusi University, Jiamusi 154007, China;
2. College of Wildlife and Protected Area, Northeast Forestry University, Harbin 150040, China;
3. Forest Pest Control and Quarantine Station of Ningxia Hui Autonomous Region, Yinchuan 750021, China;
4. Key Laboratory of Wildlife Conservation, National Forestry and Grassland Administration,
Harbin 150040, China)

Abstract:

Helan Mountain National Nature Reserve was selected as materials, and human disturbance intensity was quantified in two

To evaluate the disturbance effects of tourism activities on wildlife, the blue sheep (Pseudois nayaur) in the
scenic areas, namely Suyukou (high-disturbance area) and Yanhua (low-disturbance area) and tourist density and the pro-
ximity to roads and artificial facilities were evaluated respectively, and long-term behavioral observations were combined
with, the seasonal responses of blue sheep behavioral rhythms under different disturbance intensities were analyzed. The
results showed that in the high-disturbance area during summer, feeding behavior of blue sheep was significantly negatively
correlated with tourist numbers (P < 0.05 or P < 0.01), whereas vigilance behavior (except adult females) exhibited a
highly significant positive correlation (P < 0.01), and daily activity rhythm of blue sheep showed obvious adaptive adjust-
ment. In winter, constrained by limited food resources, blue sheep increased feeding duration to optimize energy acquisi-
tion, only the feeding behavior of juveniles and subadults showed a significant positive correlation with visitor numbers (P <
0.01),
(P<0.05).
tionship between tourist numbers and feeding behavior detected only in adult males and adult females during winter (P <
0.05).

of blue sheep, and high levels of disturbance would force individuals to adjust core activity rhythm to avoid risk. We would

while the rest behavior of adult males and subadults showed a significant positive correlation with visitor numbers

In contrast, behavioral pattern in the low-disturbance area was relatively stable, with a significant positive rela-
These findings indicated that human disturbance intensity markedly affected behavioral strategy and time allocation
recommend that tourism development in protected areas implement zoning management, restrict tourists from close contact

with the key habitat of blue sheep and strengthen the construction of ecological barriers, and alleviate conflicts between

ecological conservation and tourism utilization.
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Figure 1 Map of study sample locations
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Table 2 Normalized values of human disturbance intensity across sample plots
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Season Scenic area Sample plot No. Normalized value Season Scenic area Sample plot No. Normalized value
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Figure 2 Relationship between blue sheep behavior and tourist numbers in the high-disturbance area (Suyukou) in summer
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Table 3 Pearson correlation between different behavioral categories of blue sheep and tourist numbers in the high-disturbance area (Suyukou)

5l R B A S
ESH Tk Correlation with tourist numbers

Season Behavioral category A AT DAL Lk
Adult male Adult female Subadult Juvenile

PR B Rest 0.243 0. 145 0. 387 0.322

P E= #3)) Moving 0.118 0.492 0.117 0.238
Summer IE Feeding -0.830” -0.551" -0.709" -0.789"
K Vigilance 0.738" 0.417 0. 681" 0.819™

RS Rest 0. 408" -0.128 0. 186" 0. 435

PES R 5 Moving 0.397 0. 602 0. 626 0. 462
Winter HUE Feeding 0.327 0.492 0. 680" 0. 682"

K Vigilance 0. 069 -0. 366 -0.437 -0.327

* WM (P <0.05) ;%% B EME(P<0.01).
*. Significant correlation(P < 0. 05) ;**. Highly significant correlation(P < 0. 01).
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Figure 3 Relationship between blue sheep behavior and tourist numbers in the high-disturbance area (Suyukou) in winter
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Figure 4 Relationship between blue sheep behavior and tourist numbers in the low-disturbance area ( Yanhua) in summer
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Figure 5 Relationship between blue sheep behavior and tourist numbers in the low-disturbance area (Yanhua) in winter
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Table 4 Pearson correlation between different behaviora categories of blue sheep and tourist numbers in low-disturbance area ( Yanhua)

U AR AR
S A7 R Correlation with tourist numbers
Season Behavioral category TRAE R AR M RALAEN Wik

Adult male Adult female Subadult Juvenile

A5 Rest -0. 053 0. 044 -0. 304 -0. 101

CES # 5 Moving -0.299 -0. 283 -0.377 -0.420
Summer HUE Feeding -0.203 0.225 0.276 0. 151
5% Vigilance 0. 467 0. 107 0.523 0. 521

PR Rest 0. 408 -0.128 0. 186 0. 435

&S # 5 Moving 0.397 0. 602 0. 626 0. 462
Winter A Feeding 0.327" 0. 492" 0. 680 0. 682
5% Vigilance 0. 069 -0. 366 -0.437 -0.327

o BFEMSKE (P<0.05).
*_ Significant correlation (P < 0. 05).




oA

LSRR SN TR B A 5 AT o T Y 2 195

B 2RI 2 R FLREA T R, LIRS ey e B
30O 725 2 A B 5 T A A 2 Ul o A K BT I
] U RE 2 BE R N X B IR ) o AL Z T 7RSS
T, & AT B R X R E , B TP
JE SRS AT AT PR OCHE R R

TEAME G, 5 0 DO 5 B 2R BOR 15 A R Ui
BRI RE R 5L 2 U DG H(P < 0. 058 P <
0.01); MAES THLIX, A E W4T 1y fAH e
K FRAE WA MR P R T . AT, 55
T DX 2R 0 R T 5 U A B 1 R A AR R B
Y OCHR . X R AN [R] TR XA R R
T RBE WA, DA Y BR, FETXAN
TR = I E AR D A EE IR m g
07:00—09:00,10:00—12:00 F115:00—17:00, #£
ARG, SR TP DA S 05— IR R
BT, A LR g5 PR RG24 3 h, 55 RIS = a0 )
AR AL IS, 559 TP X FAEAE A —E i . X
Ty AR 4 T BB 5 5 E AR O A Y SR B e
A7, AT e O A IR B[] DA sl D 7 v U A
(09:00—12:00 5 14:00—16:00) . ILh, B E AN E
FHR mRE B Y (I F oK S M) AT Reflin ¢
T A6 B 1) AU J BB K, AT U8 /D 1 9K T8 £ 1)
(] 0K S B P A B AR S P Ry Sl b
I T E IR AR AT e Rl AR L AR ST M S ok A
T B AR 2 AR SEBR S b 2 i % e B S il
WY, Ao TP AT IR R ', B
PR 2 F AR RV O X HAT ™= A %
T ETAT A2 B R U Y B R A
TR, AT A AT 2 WA A SR A XU K20 A
A AR 55 T R 2 R B
FWE,AE 3k i A R SRR A TR D e A X R
FETER M KSR THET  ATRRIE AL T L h R
TR/ 3R A T 0 RE T 24 SR g e
o P AR BEAL Bk AR A A o 3 b D) e -
e 37 S A% o B AT S AL, T BB SR TR R A
% B R 4R R AT R RE 11 A Y OC B

Sof JBE Ji (Elaphurus davidianus ) BT R, A&
T S B A S W 52 i 23 B R R 5 B 7 2
(AN TR T e AR AR SR 5 SR 5 2 Kl FEAHESR
o B X R T ) FEBEL R Ui A A8 L TR
FOTRSEAT N BRI T 25 2 1 XURS SRR, 3K T fig I

BT 5 R 2 B AR S S EE
JANZ — . AR S, RS T X & 5a 2 H
2 BB ST, (HL R T O BRI I 2 Ak L AR T
PR H e S S PP AR A o T B A A7 AR AR B gl X
WP SR R T — s R BT (EAH FE SR B
PEHETAT O, TP BRI B . AR AR SR IX,
P 3T 6 ] L2 e RS A DI Ay 1 i A %ot B A 3 )
AP EAHE RS , AT P & R ERAT
M R ERT RS, X EEE TR SRR
P A | BE— 2 UL i % MU 2 IR sl B A T o 8 1k
IIPS IS o

BT LR R B, AT R AT R B 2 R
FI AR AP DX 14 e 0 6 S R AR S R AP R LR 2 4
BT s, I e B R U 0 2
(] A R U Bl X BEE A S, b el 5
HTER TR Rl BeAh, 55 TN A FAT Y
FHXI AR E 2 W], o XA B A B T ol A T4
bOEagEsemIE7/iDE A I BuR IR A RSS: Y L e
A BR R, LLBHE) R0 A Ak i, R dp IX
A DL A0 M S B SRR A DR, S B A AR
PRI K B AT RS U

S 3Lk

[1] DOHERTY T S, HAYS G C, DRISCOLL D A. Human distur-
bance causes widespread disruption of animal movement[J]. Na-
ture Ecology & Evolution, 2021, 5(4): 513-519.

(2] &6, BE, TR, % RIEEPERLABIBEETDHT
ERANEROMAL]. EYMSHME, 2024, 32(11): 24178,
MAI X T, KANG J, LI Z C, et al. Assessing activity pattern of
sika deer (Cervus nippon) and their response to roads in the North-
east China Tiger and Leopard National Park [J]. Biodiversity Sci-
ence, 2024, 32(11): 24178.

[3] GILBERT N A, STENGLEIN J L, PAULL J N, et al. Human dis-
turbance compresses the spatiotemporal niche [J]. Proceedings
of the National Academy of Sciences of the United States of
America, 2022, 119(52): €2206339119.

[4] CRAWFORD D A, CONNER L M, CLINCHY M, et al. Prey
tells, large herbivores fear the human ‘super predator’ [J]. Oeco-
logia, 2022, 198(1): 91-98.

[5] BEHERA A K, KUMAR PR, PRIYA M M, et al. The impacts of
COVID-19 lockdown on wildlife in Deccan Plateau, IndialJ]. Sci-
ence of the Total Environment, 2022, 822: 153268.

(6] #HZF, M8, £, . AATRIAERGFNTEN
gunl)]. EWMEBHEE, 2022, 30(8): 21484.

HUY F, LIB Q, LIANG D, et al. Effect of anthropogenic distur-




196

L

I

7 4T %

[7]

[8]

[91]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

bance on Lady Amherst’s pheasant (Chrysolophus amherstiae) ac-
tivity[ J]. Biodiversity Science, 2022, 30(8): 21484.

SAYNOR K M, HOJNOWSKI C E, CARTER N H, et al. The in-
fluence of human disturbance on wildlife nocturnality [J]. Sei-
ence, 2018, 360(6394): 1232-1235.

NICKEL B A, SURACIJ P, ALLEN M L, et al. Human presence
and human footprint have non-equivalent effects on wildlife spatio-
temporal habitat use [1]. Biological Conservation, 2020, 241:
108383.

MUKEKA J M, OGUTU J O, KANGA E, et al. Human-wildlife
conflicts and their correlates in Narok County, Kenya[J]]. Global
Ecology and Conservation, 2019, 18: €00620.

LI C, CONNOR T, BAI W K, et al. Dynamics of the giant
panda habitat suitability in response to changing anthropogenic
disturbance in the Liangshan Mountains[J]. Biological Conserva-
tion, 2019, 237: 445-455.

ZEN, THE, WFEE, . BBEUBMBRSHEHARRK
A1) BEz, 2011, 32(3): 115-117;157.
LIG G, DING W, LIU Z H, et al. Relation between Macaca thi-

Emei, China[J].
115-117;157.
FRE, &, FBLMENBEAN R Z LS
EERBITHNHRI]. FEDHYZER, 2022, 43(1): 38-44.
DING Y X, LIUP, LIZ Z, et al. Research on group patterns of

betana and tourist at Mt. Chinese Journal of

Wildlife, 2011, 32(3):
THE, XS, F=RE

blue sheep (Pseudois nayaur) based on infrared cameras [J].
Chinese Journal of Wildlife, 2022, 43(1): 38-44.
KNE. FERZUER2BHEXMALSHR[D].
TEKRZE, 2019.

SONG X L.

R

Preliminary study on functional zoning of Ho-lan
Mountains National Park in Ningxia [D]. Yinchuan:
University, 2019.

ER, PRE, REE, . RIZUEXTITESRES
EL]. T4 PHIR, 2024, 45(3): 480-489.

CULS, HUTH, YUM Q, et al. The activity rthythm and home

Ningxia

range characteristics of blue sheep in Helan Mountain area[J].
Chinese Journal of Wildlife, 2024, 45(3) : 480-489.

BR—. TERZWEFE(Pseudois nayaur) A AT H RN 1T
ABR[D]. L. ERBERZE, 2011.

JIANG T Y. Research on the response behaviors of blue sheep
(Pseudois nayaur) in face of human-related disturbance on
Helan Mountain, Ningxia Autonomous Region [D]. Shanghai:
East China Normal University, 2011.

ZUKERMAN Y, SIGAL Z, BERGER-TAL O. COVID-19 re-
strictions in a nature reserve reveal the costs of human presence
for the threatened Nubian ibex (Capra nubiana)[J]. Frontiers in
Ecology and Evolution, 2021, 9: 751515.

WEY, &EN, FRE, & TERZUEBREEARFRF
X & 3 (Pseudois nayaur) T BB R EM[)]. 52K,
2022, 42(10) : 4189-4196.

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

XIE J C, MENG D H, LIZ Z, et al. Population size and struc-
ture of blue sheep in Helan Mountains National Nature Reserves,
Ningxia [J]. Acta Ecologica Sinica, 2022, 42 (10) : 4189-
4196.

ENE. TERBOERBFHRAEREZRESITNID]. %
& FALRMBHRRZ, 2015.

WANG J Y. Study on tourism resources and evalution of Ningxia
Suyukou National Forest Park [D]. Yangling: Northwest A&F
University, 2015.

=, ’ﬁémEiTﬂlin BEfTANE S BRIESH T E
Ha[D]. : TrRAEARAL K=, 2014

DONG J P. Daytime activity budgets and activity rhythms by
blue sheep (Pseudois nayaur) with different sex classes in Helan
Mountain[ D |. Harbin: Northeast Forestry University, 2014.
KAE. BEUEFNRHENSREMTARREID]. £iE:
HEERIBSERZ, 2012.

ZHANG M C. Population dynamics and flight responses of blue
sheep in Ningxia Helan Mountain National Nature Reserve [D].
Shanghai: East China Normal University, 2012.

NEEF, R, B&E, F. ERREETAHARPBRHEA
BREIRENEEROTHEL]. sHPFARE, 2010, 4506):
71-71.

LIUQ X, ZHU Y D, HUANG J, et al. Appropriate sampling in-
terval of instantaneous scan by behavior observation on gorilla
(Gorilla gorilla) in captivity [J]. Chinese Journal of Zoology,
2010, 45(6): 71-77.

wEH. TERZUEFRBFERTASHEEHREXR
[D]. W57RIE: RALMILRZ, 2018.

YAO X X. The relationship between the behavior and the social
status of blue sheep (Pseudois nayaur) in Helan Mountains[D].
Harbin: Northeast Forestry University, 2018.

TR, RBE, £, F. THEENRREHIIH
Wi AR SRR F MR ] M 5RER 2, 2023,
39(3): 8-18.
HUANG Z J, TONG F C, MAI'Y Y, et al. The effects of inter-
ference strength and patch structure on bird communities in ur-
ban parks of Guangzhou [J]. Forestry and Environmental Sci-
ence, 2023, 39(3): 8-18.

CHEN L L, ABBASPOUR A, ASPVALL K, et al. Longitudinal
study of gut microbiome in obsessive-compulsive disorder [J].
Brain and Behavior, 2023, 13(8): e3115.

CHEN G, LU H B, HUANG S Z, et al. Ecological and func-
tional changes in the hindgut microbiome of Holstein cows at
high altitudes[J]. Animals, 2025, 15(2): 218.

REGAN C E, PEMBERTON J M, PILKINGTON J G, et al.
Having a better home range does not reduce the cost of reproduc-
tion in Soay sheep [J]. Journal of Evolutionary Biology, 2022,
35(10): 1352-1362.

BAUM E M. Monitoring domestic sheep energy requirements




oA

LSRR SN TR B A 5 AT o T Y 2

197

[28]

[29]

[30]

and habitat selection on summer mountain range using low-cost
GPS collar technology [D]. Provo: Brigham Young University,
2021.

FRIGIE, e, BRAFAF, . B2 MIERIE NI RE
SEMNBAARIVKRI]. RES5XKEI L, 2013, 39(10) :
201-206.

CHEN R J, BI J F, CHEN Q Q, et al. Research status nutri-
tional and healthy function of carrot and its processing and com-
prehensive utilization [J]. Food and Fermentation Industries,
2013, 39(10): 201-206.

ORAMS M B. Feeding wildlife as a tourism attraction: A review
of issues and impacts[J]. Tourism Management, 2002, 23(3) :
281-293.

DR EE . OEXRE .S SRRRAEMREHE RG] &
B5ELT,2024,44(5) : 166-173.

MA M N, HUA R, BAODAERHAN, et al. Recognition of alarm
Grassland and Turf, 2024, 44

call of Ochotona curzoniae [J].

[31]

[32]

[33]

[34]

(5): 166-173.

NEF, AR, NEER, % TRREEMTAFEENH
ME BRI ] EE£FIR,2023,43(5):479-488.

LIUR S, SHIJ B, LIU D Z, et al. Analysis of factors influenc-
ing vigilance and physiological stress in Przewalski’s gazelle[J].
Acta Theriologica Sinica, 2023, 43(5): 479-488.

BLUMSTEIN D T. Flight-initiation distance in birds is depen-
dent on intruder starting distance [J]. The Journal of Wildlife
Management, 2003 ,67(4) :852-857.

FANG S B, ZHANG X S, JIA X B, et al. Evaluation of poten-
tial habitat with an integrated analysis of a spatial conservation
strategy for David’s deer, Elaphurus davidians[J]. Environmen-
tal Monitoring and Assessment, 2009, 150(1/2/3/4) : 455-468.

TORRES A, JAEGER J A G, ALONSO J C. Assessing large-
scale wildlife responses to human infrastructure development
[J]. Proceedings of the National Academy of Sciences of the
United States of America, 2016, 113(30): 8472-8477.




