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Effects of tourism on nest survival rate of Galliformes based on artificial

nest experiment

LU Shuai, LI Jiangiang, TIAN Shan, HUA Jungin, WU Jiajun, XU Jiliang "
School of Nature Reserve, Beijing Forestry University, Beijing 100083, China

Abstract; It cannot be ignored that the impact of rapid development of tourism activities on reproduction and population
expansion of wild animals. Most Galliformes nest on the ground and are susceptible to human activities. To investigate the
impact of tourism activities on the nesting rate of Galliform species, the ground artificial nests were placed in Dongzhai
National Nature Reserve, Henan Province for simulation test from March to May, 2018. We analyzed whether the
experiment rounds, nest density, visitors flow rate, and vehicle flow rate representing the intensity of tourism activities had
relationship with the nest survival rate. We also analyzed the influence of habitat factors such as vegetation type and altitude
on the artificial nesting rate. We found that there were significant differences in altitude and visitors flow rate between the
breeding success nests and failure nests. The breeding success nest were located in low altitude and large visitors flow rate
area. The apparent survival rate of artificial nests was significantly higher in areas with high visitors flow rate and low
altitude. The influence of visitors flow rate on nest survival rate is a dominant factor. In this study, the apparent survival rate
of the artificial nest in the second round experiment was significantly lower than that in the first round experiment.

Moreover, the composition of the artificial nest predators also showed significant differences in different test rounds. The first
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round experiment was mostly birds, and the second round experiment was mammals. Collared crow, raccoon dog, and wild
boar were the most threatening predators in this study. The results suggest that the moderate tourism may affect the
reproduction of Galliformes. Therefore, it is suggested that the wildlife distributed in this area and priority protection policy
should be taken into account in tourism activities. The intensity of tourism activities should be controlled in order to avoid

adverse effects on wildlife and strengthen the protection of habitats.
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Fig.2 The locations of the roads, artificial nests location of the two rounds of tests and infrared camera in the study area
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Table 1 Component matrix, eigenvalue and contribution rate of principal components analysis of the variables affecting the survival rate of

artificial nests

F A4 Principal component

A8t Variables

1 2 3 4 5
1 . i 25 B
0 cm HILE L 0.372 0.569 0.477 -0.188 0.013
10 ¢m vegetation coverage
30 om B 0.405 0.704 0.371 -0.201 -0.065
30 em vegetation coverage
o 25 R
50 om A8 52 0.144 0.706 -0.340 0.127 0.068
50 cm vegetation coverage
. ) 25 pE
50 om AL AR 0.061 0.476 -0.614 0.238 0.126
Vegetation coverage over 50 cm
Y5 JE Slope/(°) -0.182 0.165 -0.295 -0.234 0.596
WK Altitude/m -0.791 0.388 0.019 -0.126 -0.058
IS B B Distance to road/m 0.064 0.075 0.310 0.769 0.230
Wavay =i
PEAL S/ -0.519 0.125 0.448 0.414 0.144
Distance to structure
325 =L Vs
Eiit/ (/D) 0.806 -0.172 0.088 -0.098 0.070
Visitors flow rate
i/ (i/d
FR/ (/) 0.654 -0.179 -0.150 0.269 0.258
Vehicle flow rate
HUBBE Nest density/ 4> -0.143 ~0.179 0.279 -0.314 0.687
LR R(ER Eigenvalue 2.356 1.836 1.351 1.163 1.001
Fiik#% Contribution rate/% 21.418 16.694 12.284 10.574 9.096
1175 ik %
HBUR A % 21.418 38.112 50.396 60.971 70.066

Cumulative contribution rate

F2 EINEURBEAMERIEFEEYMNTER ESH(HIT
Table 2 Variables and their parameter estimates which have significant influence on the nest survival rate in the generalized linear model
95% EAF IX.[H]

A5 Variables %éﬂl(B) PRifELR (SE) Wald’\2 P 95% Wald Confidence interval
Coefficient Standard Error - -
#%/IMHE Lower KA Upper
FRIRFE IR Test round -1.735 0.4018 18.647 <0.001 -2.522 -0.948
A 1
ERSr 0.908 0.1930 22.144 <0.001 0.530 1.287

Principal component 1

R3 HWEMINERFXERFEEERINEMRBE S BHZE R LR CFELbRER)

Table 3 Comparisons of the key factors affecting the nests survival rate between the successful ones and the failure ones ( Mean+SD)

e H—HR I First round test 5 A RIS Second round test
SCE
Variables P W : z S W ' z
Failure nests Success nests Failure nests Success nests
4R Altitude/m 380.4+107.6  284.6+98.7 NA —-4.12%**  351.4£102.9  275.7£117.9 NA -2.57"
Nl =X Ve
g./;.n_g;/(}\()\/d) 792.0+167.8 2920.7+3146.3 NA -3.60 %" 1554.2+1916.0 2821.4+1860.1 NA -2.39"
Visitors flow rate
s 925 L
U/ (i d) 139.4+225.3  215.6+285.1 NA 022 308.7+421.9  563.0+551.3 NA -1.48
Vehicle flow rate
HE 734 HE B
BRI S /m 216.9+114.4 208.3+119.1 -0.36 NA 220.0+£104.7 184.4+95.9 -1.19 NA

Distance to structure

* P <0.05; *** P <0.001; NA: A& Not Applicable
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Fig.3 Apparent survival rates of artificial nests in different regions of visitors flow rate and altitude
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Table 4 Logistic model evaluation results of visitors flow rate altitude and their interactions

HERUA S —4EiE First round test 2 55 Second round test

Model structure AIC A Wi Log-likelihood AlC A Wi Log-likelihood
i Visitors flow rate 50.4 0 0.99 -23.2 29.5 0 0.99 -12.8
HEHR Altitude 112.1 61.7 <0.01 -54.1 75.8 46.3 <0.01 -35.9

¥ 2 =X

R+ E 116.8 66.4 <0.01 -55.4 78.9 49.4 <0.01 -36.4

Altitude + Visitors flow rate
AR + 2 Ui B+ TR X B Ui
Altitude + Visitors flow rate +
Interaction effect between

118.6 68.2 <0.01 -55.3 80.8 51.3 <0.01 -36.4

altitude and visitors flow rate

AIC: {5 BMEN Akaike information criterion; Ai: 1A SHARAI K AIC (22255 Wi HRIY Akaike ALF(H ; Log-likelihood: XJHCHLISK
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(41.3%) 5% (26.1%) FIEFHE (13.0% ) o TES—Fe e b & 2020 N TS U AR B i R A & (57.1%) , %6
A F BN EL S (52.2%) .
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Table 5 Comparison of artificial nest predator and predator ratio in two round tests

Wy ik BT RE b iRk IR (yE

. First round Second round . First round Second round
Species Species

test test test test
1558 Corvus torquatus 51.4 41.3 K554 Corvus macrorhynchos 0 4.3
BF4E Sus scrofa 22.8 13.0 N MFABL Picked by human 2.9 0
5% Nyctereutes procyonoides 8.6 26.1 ZIMEHEHY Urocissa erythroryncha 0 2.2
FEHE Arctonyx collaris 8.6 10.9 HIFE Erinaceus europaeus 0 2.2
WFY Garrulus glandarius 5.7 0
3 g

3.1 JRVETE SN T A B R

TR SR M ST U RN AR 9 T A D 25 5 (3R 3) (BRI FH 2 40 5 [ml VA R [ ) 0 3 R
MHF LR (R 4) KRBTSR MA TH DR EFHE, DA R A i g SRR AL S 200
B TR HN R B R R 1 28 (0 R A D R AR (B A AR AR T B X S 2 g
BN HRBEAT W B BRI Y Pearce-Higgins 55 A AN, HUA Y AR THesi BEF AT A 250 15 20 i) 51 i 2y
RPEAREA T L AR IR B R e S S L D R R R 2 D XIE B &Y B
550%0 X T A AR ) g XIS X A A PR, A I R R B X, AR BRI ol T R
WS T PR, AREFETE i, — 2 S s TR RE S IR B B A= sh o | AR B A S oA ) AR
AR AR 2 REE I Cunha ) AR5 % B, 6 i U7 185 30 DX 388 P9 194 Il 2L 30 40 R 5 288 %) = 5 R ) W e
It LAASBIFFE 7 2 25 i et DX b N T B R A 1y, 1 BB PR M R 305 sl B A K, 3 30 X 300 A i il B
HFEW TR

TS S IR & B R M ASBFFE SR B T e R 2 It i A SRR e G B B, 2 Rk H R A
FE DI P AR I 2 TR K B LA S0 G B A AR o B T B AR R R G AR b
KBTI LSS, U776 Sl LR i it 2 15 th 2 X6 it I it () PR E 7 IS AR ZhA ) 72 A R T 2R R, Gk
Tl it e 5 2 S - A A B A SR B %
3.2 AN[E EFE I E R ) Al 1 2

REFE U, BT R RS SRR B EFHT . OO A TSR AE S 3 W5 0 52 ma N T8
TEH AL B F R 0 AR ST A e A T80 RS F K T — 0k, F 8RN
A RE S BE I 1] A9 AR L, BRI TR 0 ) O TR B Rl 2 s P BT b A IR A T B B AR
FSRE A S WA A KB A 4R B TR) Lt A7 A A A 2 55T 3 T R SR R Sy it 2 s ] £
R, S A (IR ) 3 270 S0 St O A R A TR
3.3 XM IXE AR
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