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ABSTRACT
Grazing has a profound impact on forest ecosystems and biodiversity. In recent years, grazing exclusion has been widely

implemented as a conservation policy in many protected areas. However, its effects on wildlife populations, particularly on the

reproductive ecology of pheasants, remain insufficiently explored. This study focuses on the Wanglang National Nature Reserve

in Sichuan Province. Using data from before (2018) and after (2024) the implementation of an exclusion policy, we combined

infrared camera monitoring and simulated nest experiments to assess the influence of grazing exclusion on pheasant nesting

success and predation risk. Historically impacted by grazing, the Wanglang Reserve is located in the Himalaya–Hengduan

Mountains of southwestern China, a global hotspot for pheasant diversity and a key climate refugium. Grazing exclusion was

gradually implemented beginning in 2017, providing an ideal natural experimental site for this study. Our results show that

pheasant nesting success significantly declined after exclusion, whereas both predator diversity and predation frequency

increased. These findings suggest that grazing exclusion may indirectly reduce reproductive success by altering predator activity

and distribution. Although exclusion promoted vegetation recovery and improved habitat conditions, it did not effectively

reduce short‐term predation risk. This study provides important scientific evidence regarding post‐exclusion wildlife dynamics

in forest ecosystems and reveals the limitations of the umbrella species strategy in predicting wildlife responses to human

disturbance. Future research should incorporate detailed temporal and spatial analyses of wildlife‒livestock interactions, along

with long‐term monitoring data to optimize grazing exclusion policies and provide theoretical support for effective forest

ecosystem management and wildlife conservation.

1 | Introduction

In the context of global environmental change, grazing signifi-
cantly affects the species diversity and the stability of forest

ecosystems (Wake and Vredenburg 2008; Barnosky et al. 2012;
Filazzola et al. 2020). Overgrazing often leads to a decline in
species richness, with particularly severe effects on medium‐
and large‐sized mammals, trees, and understory vegetation,
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ultimately undermining ecosystem stability (B. V. Li and
Jiang 2021). Livestock activity is known to extensively alter
wildlife habitats, causing displacement and population declines
among native species. For example, B. V. Li et al. (2017) re-
ported a substantial reduction in suitable habitat for giant
pandas (Ailuropoda melanoleuca) due to livestock grazing. In
addition, grazing has been shown to influence the relative
abundance, spatial distribution, and possibly the activity pat-
terns of wildlife, with different species exhibiting varied
responses (Fraser et al. 2015; Gossner et al. 2016).

Although most research emphasizes the negative ecological
impacts of grazing, some studies suggest that it may offer eco-
logical benefits under certain conditions. For instance, livestock
grazing has been shown to increase species abundance among
small mammals by shortening vegetation height and improving
visibility, thereby reducing predation risk and enhancing for-
aging efficiency (Wells et al. 2021). Grazing can also reduce
wildfire risk and promote biodiversity conservation. It may also
enhance ecosystem services, suggesting its potential as an
adaptive strategy for climate change mitigation (Pillar and
Overbeck 2025).

Pheasants, as an essential component of forest ecosystems, play
crucial roles in maintaining ecological stability and serve as key
indicators of forest type, quality, and conservation status
(Zheng 2015). As ground‐nesting birds, pheasants rely heavily
on habitat quality for reproductive success and are particularly
susceptible to grazing disturbances (Beja et al. 2014; Johnson
et al. 2012). Nesting success has been shown to decline signif-
icantly due to trampling by free‐ranging livestock, which also
deteriorates habitat suitability (X. T. Shang et al. 2024). Beyond
direct physical disturbance, livestock can also indirectly affect
pheasant activity patterns by modifying vegetation structure
and food availability. For example, Fan et al. (2020) found that
grazing influenced the habitat preferences of blood pheasants
(Ithaginis cruentus), whereas Chen et al. (2023) reported that
grazing reduced suitable habitat and increased nest destruction
rates for blue eared pheasants (Crossoptilon auritum). However,
the effects of grazing on pheasants depend on its intensity and
local environmental conditions. Moran (2014) reported that
grazing during the breeding season significantly increased
arthropod abundance and diversity, potentially providing
additional food resources for pheasants. Similarly, Gu et al.
(2022) observed that green peafowls (Pavo muticus) could adapt
to low‐to‐moderate levels of grazing intensities, potentially due
to increased insect availability associated with livestock dung,
which provides an additional food source for the peafowl. These
findings indicate that the impact of grazing on pheasants is
complex and shaped by multiple ecological factors.

The complex topography and diverse landforms of southwestern
China result in varied climatic conditions, making it a global
biodiversity hotspot and one of China's most important ecologi-
cal conservation areas (Myers et al. 2000). This region is char-
acterized by exceptional biodiversity, serving as one of China's
most important biodiversity refuges and providing essential
habitats for numerous endangered and endemic pheasant species
(Zheng 2015; Feng et al. 2020; Ye et al. 2015). Recent studies have
indicated that livestock grazing in this region alters forest eco-
system structure, decreases vegetation cover, deteriorates habitat
quality, and negatively impacts biodiversity (B. V. Li et al. 2017;
Z. Li et al. 2019). In protected areas, grazing can accelerate
habitat degradation, further threatening the survival and repro-
ductive success of target species (Namgail et al. 2007; Hull
et al. 2014). Like many other vertebrates, pheasants have ex-
perienced significant range contractions and population declines
due to human activity, rendering some species vulnerable to
extinction. Consequently, pheasant conservation remains a
global conservation priority (McGowan et al. 2012; IUCN 2018;
Wang et al. 2021). With increasing enforcement of wildlife pro-
tection policies, numerous studies advocate for restricting or
prohibiting grazing in protected areas to promote forest eco-
system recovery and improve conservation outcomes (B. V. Li
et al. 2017; Wang et al. 2021; Chen et al. 2023).

The Wanglang National Nature Reserve, located in the moun-
tainous region of southwestern China (Figure 1), has experi-
enced a substantial increase in free‐ranging livestock over the
past two decades, resulting in significant grazing disturbances
(Chen et al. 2023). To improve forest habitat quality and en-
hance the protection of key conservation species, the reserve
began implementing a grazing exclusion policy in 2017. Fol-
lowing the establishment of Giant Panda National Park in 2021,

Summary

Many protected areas have banned livestock grazing to help
plants recover and improve habitats for wildlife. But we do
not yet fully understand how this affects animals like
pheasants, which nest on the ground and are vulnerable to
predators. In this study, we looked at a forest reserve in
southwestern China where grazing was banned starting in
2017. We used camera traps and artificial nests to compare
pheasant nesting before and after the ban. Although vege-
tation improved after grazing stopped, we found that more
predators appeared and pheasant nests were attacked more
often. Our results suggest that banning grazing can have
unintended effects—it helps plants, but may also change
where and how predators hunt, which can make life harder
for ground‐nesting birds. This study shows why conserva-
tion policies need to consider the full picture—not just
plants but also how animals interact. Managing nature is
not always simple, and we need more long‐term research to
find the best balance between protecting ecosystems and
helping all kinds of wildlife thrive.

• Practitioner points
∘ Grazing exclusion in forest reserves can unin-
tentionally reduce pheasant nesting success by
increasing predator diversity and activity, highlighting
the need to consider predator‒prey dynamics when
designing habitat restoration policies.

∘ Vegetation recovery alone is not sufficient to improve
breeding success for ground‐nesting birds; conceal-
ment benefits must be balanced with predator man-
agement to avoid increased nest predation during
early successional stages post‐exclusion.

∘ Conservation strategies should avoid one‐size‐fits‐all
approaches: Site‐specific monitoring of wildlife
responses, including seasonal and habitat‐level varia-
tion, is essential for fine‐tuning grazing exclusion
policies to optimize biodiversity outcomes.
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the Wanglang section further strengthened livestock manage-
ment and effectively regulated grazing activities within the
reserve.

Research on grassland ecosystems indicates that although graz-
ing exclusion promotes vegetation recovery, prolonged exclusion
may lead to vegetation homogenization, decreased ecosystem
heterogeneity, and diminished ecosystem resilience to environ-
mental disturbances (Davies et al. 2009; Huo et al. 2024). In
contrast, owing to their structural complexity and intricate
interspecies relationships, forest ecosystems are likely to exhibit
more diverse ecological responses to grazing exclusion. However,
empirical data on the specific ecological impacts of grazing ex-
clusion in forest ecosystems remains scarce.

The strict grazing exclusion implemented in Wanglang Nature
Reserve provides a unique natural experimental setting for
studying ecological dynamics in forest ecosystems following
grazing exclusion. This context allows for the assessment of
grazing exclusion's ecological impacts and provides scientific

data to inform future forest management and biodiversity
conservation strategies. A study conducted in 2018 (before
grazing exclusion) found that free‐ranging livestock in the un-
derstory increased the trampling risk to pheasant ground nests,
altered the distribution of habitat resources and associated
risks, and decreased overall habitat suitability (X. T. Shang
et al. 2024). Understanding how these resources and risks
change during the breeding season following the grazing ex-
clusion remains a critical ecological question that requires
further investigation.

Given the difficulty of locating and monitoring sufficient natural
pheasant nests in subalpine forests without causing disturbance,
and the high risk of nest abandonment due to repeated human
visits, we employed artificial simulated nests in combination with
infrared camera monitoring to assess nest predation risk after
grazing exclusion (Steenweg et al. 2017; Delisle et al. 2021).
Artificial nests provide a standardized and minimally invasive
method that is widely used in studies of ground‐nesting birds and
other oviparous animals (Major and Kendal 1996). Although real

FIGURE 1 | Study area and distribution of artificial nests in Wanglang Nature Reserve, Pingwu County, Mianyang City, Sichuan Province, China

(32°49′–33°02′ N, 103°55′–104°10′ E). The color gradient indicates elevation, with blue representing higher elevations (maximum of 4891m) and red

indicating lower elevations (minimum of 2441 m). The legend shows the number of artificial nests at each location. Data were collected during the

breeding seasons of 2018 and 2024.
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pheasants may remain motionless on the nest and rely on crypsis
to avoid detection, a behavior which artificial nests cannot rep-
licate, previous studies suggest that artificial nests can still reli-
ably reflect the relative patterns and intensity of nest predation
(Sugden and Beyersbergen 1986; Zheng 2015). This makes them
a practical tool for evaluating the effects of habitat‐level man-
agement interventions.

This study aims to investigate four key questions: (1) How does
the implementation of grazing exclusion influence the nesting
success rate of simulated pheasant nests? (2) What factors affect
variation in simulated nest success rates? (3) Does grazing ex-
clusion alter the abundance or activity patterns of simulated
nest predators, thereby affecting the predation risk? (4) How
does the survival probability of simulated nests vary over the
breeding season following grazing exclusion?

To investigate these questions, we propose two hypotheses.
Hypothesis 1: Grazing exclusion reduces trampling damage to
vegetation by free‐ranging livestock, promoting vegetation
recovery. Improved vegetation cover enhances nest site con-
cealment, decreases the likelihood of predator detection, and
increases pheasant nesting success. Hypothesis 2: Reduced
human and livestock activity after grazing exclusion leads to
increased predator activity, counteracting the benefits of vege-
tation recovery and ultimately decreasing pheasant nesting
success.

Data from 2024 were compared with those from 2018 to assess
the impact of grazing exclusion on pheasant reproductive
ecology. This study fills a research gap regarding how pheasant
habitat responds to grazing exclusion in forest ecosystems. The
results provide scientific evidence to support conservation
measures targeting pheasants in Giant Panda National Park and
offer theoretical guidance for optimizing grazing exclusion
strategies and forest ecosystem management.

2 | Materials and Methods

2.1 | Study Area

The Wanglang National Nature Reserve (323 km2,
103°55′–104°10′ E, 32°49′−33°02′ N) is located in Pingwu
County, Sichuan Province, China (Figure 1). The reserve was
established in 1965 as one of the country's first four giant panda
reserves. In 2002, it was upgraded to a national nature reserve
and subsequently integrated into the Giant Panda National Park
system. Characterized by complex topography, steep elevation
gradients, and diverse climatic conditions ranging from sub-
tropical to alpine zones, the reserve supports a wide array of
ecological niches and diverse habitats (X. Shang et al. 2020).

Studies have identified the Himalaya‒Hengduan Mountain
region as not only a biodiversity hotspot for pheasants but also a
critical wildlife corridor. In the context of climate change, this
region also serves as an important refuge for pheasant popula-
tions (Cai et al. 2018; Wu et al. 2017). The Wanglang National
Nature Reserve supports a rich pheasant community, with a
total of 11 species recorded: Severtzov's grouse (Tetrastes sew-
erzowi), Verreaux's monal‐partridge (Tetraophasis obscurus),

Chinese monal (Lophophorus lhuysii), blood pheasant, blue
eared pheasant, golden pheasant (Chrysolophus pictus), Tem-
minck's tragopan (Tragopan temminckii), Tibetan snowcock
(Tetraogallus tibetanus), Koklass pheasant (Pucrasia macro-
lopha), snow partridge (Lerwa lerwa), and common pheasant
(Phasianus colchicus; X. Shang et al. 2020).

Since 2015, the Wanglang Nature Reserve has worked in con-
junction with various governmental agencies to implement a
grazing exclusion policy. Through a phased approach, measures
such as livestock removal and the closure of reserve entrances
were adopted to completely prohibit grazing. In 2017, the
grazing exclusion policy was formally incorporated into the
provincial environmental supervision and remediation plan. A
joint task force was established to oversee policy enforcement,
develop detailed implementation strategies, and guide the
phased rollout of exclusion measures.

By 2018, grazing exclusion had been gradually implemented,
with livestock relocated by local farmers and a significant
reduction in grazing activities observed within the reserve.
However, following a major flood in 2020, some livestock were
able to reenter the reserve. In response, the task force reinforced
management efforts, combining compensation mechanisms
with law enforcement measures. The grazing exclusion initia-
tive was ultimately completed in 2021, paving the way for
ecological restoration within the reserve.

2.2 | Data Collection

The study area was selected within habitats characterized by
high pheasant activity. Stratified sampling was conducted,
taking terrain and vegetation characteristics into account.
Stratification factors included habitat type (coniferous forest,
broadleaf forest, mixed conifer–broadleaf forest, shrubland, and
open land), horizontal openness, canopy density, and slope. The
simulated nests were placed at designated sampling points
spaced 100m apart. This spacing was chosen to reflect ecolo-
gically realistic nest distributions in the region, as pheasants
and other ground‐nesting birds in the reserve typically maintain
inter‐nest distances ranging from 50 to 200m (Zheng 2015).
Moreover, the 100‐m interval helped minimize spatial auto-
correlation and ensured the independence of each nest site,
consistent with established protocols in artificial nest studies.

We used two types of domestic eggs to simulate those of local
pheasant species with different color variations. Ordinary eggs
(standard 70 g) were used to mimic the eggs of blue eared
pheasants and similar species, whereas spotted eggs (standard
60 g), coated with odorless acrylic paint, were used to simulate
the speckled eggs of blood pheasants and related taxa.

An infrared camera was installed 1–2m from each simulated
nest in an optimal position for monitoring. The cameras oper-
ated continuously, 24 h per day, on medium sensitivity settings.
Upon each motion trigger, the camera captured a burst of three
consecutive photos followed by a 20‐s video. No delay was set
between consecutive triggers, allowing uninterrupted monitor-
ing of predation events. Cameras were checked every 30 days,
with batteries and memory cards replaced accordingly. Along
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each transect, ordinary and spotted eggs were alternated in
adjacent simulated nests to minimize potential bias in predation
risk associated with egg coloration. To further ensure inde-
pendence between experimental units, nest locations and egg
types were adjusted within a 10m radius at each study site.

After simulated nests were placed at each sampling site, re-
searchers measured and recorded habitat variables using a GPS
toolkit, compass, and clinometer. The recorded habitat factors
included horizontal openness, canopy density, slope, habitat
type, and shrub type. Each experiment lasted for 30 days, cor-
responding to the average incubation period of pheasants
(22–38 days). Each nesting site was used for one 30‐day cycle
before relocation. Nesting was considered successful if the eggs
remained intact and undisturbed; otherwise, they were classi-
fied as failures due to predation, breakage, or displacement.

Field experiments were conducted in both 2018 and 2024. In
2018, four 30‐day rounds yielded a total of 146 nest sites for
analysis. In 2024, three 30‐day rounds were conducted, result-
ing in 153 nest sites, with infrared cameras used to monitor
predation events. In total, 299 simulated nests were included in
the analysis. In 2024, the infrared cameras operated for a total of
80,557.63 h, equivalent to 3356.57 nest days. At the conclusion
of each trial, researchers assessed nest predation status and
identified predator species using infrared footage and field
survey data. These findings provide empirical evidence to
evaluate the impact of the grazing exclusion policy on pheasant
nesting success and predation risk.

2.3 | Data Analysis Methods

Statistical analyses, including significance testing, were per-
formed using IBM SPSS Statistics 27. Nesting success rates of
the simulated nests were calculated for both the pre‐grazing
exclusion and post‐grazing exclusion periods, and trends across
the different post‐exclusion phases (Rounds 1–3) were
examined.

To assess the effect of egg color (ordinary/spotted) on nesting
outcomes (intact/destroyed), a chi‐square test was applied. As
both variables are categorical, the chi‐square test is appropriate
for determining whether a statistically significant association
exists between them.

A total of 299 data points were used to analyze the factors
influencing nesting outcomes. Binary logistic regression
analysis was employed to evaluate the effects of nest‐site en-
vironmental factors on the fate of simulated nests (intact/
destroyed). The dependent variable was dichotomous
(destroyed/intact), and the logit link function was used to
model the relationship between linear predictors and the
probability of an event occurring, which effectively handles
nonlinear response relationships (Hosmer et al. 2013). The
independent variables included categorical variables (habitat
type and shrub type) and continuous variables (canopy den-
sity and horizontal openness). Logistic regression allows for
the simultaneous inclusion of mixed predictor types and en-
ables the calculation of adjusted odds ratios (AORs), con-
trolling for potential interactions among variables. In this

analysis, nesting outcome was designated as the dependent
variable, and egg color (ordinary/spotted), habitat type (open
land, shrubland, deciduous broadleaf forest, mixed conifer–
broadleaf forest, or coniferous forest), and shrub type
(evergreen, mixed, deciduous, or bamboo forest) were
included as categorical independent variables. Canopy density
and horizontal openness were treated as continuous covari-
ates. Binary logistic regression analysis was conducted using
IBM SPSS Statistics 27.0 (Bu et al. 2019).

To further evaluate the impact of grazing exclusion on simu-
lated nest survival rates, the Cox proportional hazards model
was applied for survival analysis. This model is suitable for
time‐to‐event data, as it accommodates censored data and does
not require survival times to follow a specific distribution.
Additionally, it estimates the dynamic impact of various
factors on predation risk through hazard ratios (HRs;
Therneau 2023). The model was implemented using the
“survival” (Therneau 2023) and “survminer” (Kassambara
et al. 2021) packages in R software. The Kaplan‒Meier method
and log‐rank test were used to compare survival curves of the
simulated nests before and after grazing exclusion. The sur-
vival time for all successful simulated nests was set to 30 days,
whereas the survival time for failed nests was calculated based
on the timing of predation or destruction.

Through these analyses, this study reveals the effects of grazing
exclusion on predation risk and survival rates, as well as the
influence of habitat factors on predation risk. All data were
processed using R and SPSS, with the significance level set
at p< 0.05.

3 | Results

3.1 | Changes in Nesting Success Rates of
Simulated Nests Before and After Grazing
Exclusion

In 2018, within the Wanglang Nature Reserve, 146 simulated
nests yielded definitive results after 30 days. Among these,
87 nests remained intact, resulting in a nesting success rate of
59.59%. In 2024, following the implementation of grazing ex-
clusion, 153 nest sites produced definitive results after 30 days,
with 40 nests remaining intact, yielding a nesting success rate
of 26.14%.

The difference in nesting success rate between the pre‐ and
post‐grazing exclusion periods was statistically significant
(χ² = 34.202, df = 1, p< 0.001). Nesting success in 2024 was
significantly lower than that in 2018.

For ordinary eggs, a total of 151 simulated nests were deployed,
with a nesting success rate of 43.05%. For the spotted eggs, 148
simulated nests were used, with a success rate of 43.24%. Egg
color (ordinary vs. spotted) had no significant effect on nesting
success or failure (χ² = 0.239, df = 1, p= 0.625; Table 1).

In 2024, during the first round of experiments (April–May) post‐
grazing exclusion, the nesting success rate was only 8.2%, sig-
nificantly lower than that observed in the two subsequent
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rounds. In the second round (May–June) post‐grazing exclu-
sion, the nesting success rate increased to 34%, and by the third
round (June–July), it rose further to 45%.

3.2 | Environmental Factors Influencing Nesting
Success Rates

Statistical analysis of the impacts of nest‐site environmental
factors revealed significant differences in the influence of vari-
ous environmental factors on simulated nest outcomes before
and after grazing exclusion (Table 2). Before the grazing ex-
clusion (2018), nesting success was primarily influenced by
habitat type (χ² = 26.241, df = 4, p< 0.001), with significant
variation across different habitat types. In contrast, horizontal
openness, canopy density, egg color, and shrub type did not
significantly affect nesting outcomes (p> 0.05). After grazing
exclusion (2024), multiple environmental factors had significant
effects on nesting success: horizontal openness (χ² = 4.629,
df = 1, p= 0.031), canopy density (χ² = 8.217, df = 1, p= 0.004),

habitat type (χ² = 17.882, df = 4, p= 0.001), and shrub type
(χ² = 6.600, df = 2, p= 0.037).

Further analysis of temporal changes post‐exclusion revealed
significant changes in canopy density (χ² = 8.22, df = 1,
p= 0.004) and horizontal openness (χ² = 4.63, df = 1, p= 0.03;
Figure 2). Specifically, mean canopy density increased from
0.497 in the first round to 0.635 in the third round, whereas
horizontal openness decreased from 0.628 in the first round to
0.419 in the third round.

3.3 | Comparison of Predation Frequency Before
and After Grazing Exclusion

Following grazing exclusion, predation risk to simulated
pheasant nests increased, with notable changes in the
predator composition and activity patterns (Figure 3).
Specifically, the frequency of predation by large‐billed crows
(Corvus macrorhynchos) was lower in the second and third

TABLE 1 | Nesting results of artificial nests with two egg colors in 2018 and 2024 (OEs, ordinary eggs; SEs, spotted eggs). Chi‐square tests were
used to assess the effects of egg color (ordinary/spotted) on nesting outcomes (intact/destroyed).

Chi‐square test term Intact Destroyed Chi‐square Expected lower limit p

OEs 2018 (N= 72) 42 30 13.12 30.99 0.001

2024 (N= 79) 23 56

SEs 2018 (N= 74) 45 29 18.61 32.00 0.001

2024 (N= 74) 19 55

2018 in total (N= 146) 87 59 30.16 62.99 0.000

2024 in total (N= 153) 42 111

2018 OEs (N= 72) 42 30 0.09 29.10 0.876

SEs (N= 74) 45 29

2024 OEs (N= 79) 23 56 0.23 20.31 0.711

SEs (N= 74) 19 55

OEs in total (N= 151) 65 86 0.00 63.85 1.000

SEs in total (N= 148) 64 84

TABLE 2 | Results of binary logistic regression analysis assessing factors influencing nest outcomes. The dependent variable was nesting

outcome. Independent variables included egg color (ordinary/spotted), habitat type (open land, shrubland, deciduous broadleaf forest, mixed

conifer–broadleaf forest, or coniferous forest), shrub type (evergreen, mixed, deciduous, or bamboo), canopy density, and horizontal openness.

Analysis was conducted using IBM SPSS Statistics 27.0.

Study time 2018 and 2024 2018 2024

Test value χ² df p χ² df p χ² df p

Model fitting information 49.53 1 0.000 46.99 10 0.000 27.05 9 0.001

Likelihood ratio test (LRT) Horizontal openness 7.38 1 0.007 0.07 1 0.798 4.63 1 0.031

Canopy density 5.72 1 0.017 0.75 1 0.388 8.22 1 0.004

Egg color 0.24 1 0.625 0.61 1 0.435 0.80 1 0.370

Habitat type 19.46 4 0.001 26.24 4 0.000 17.88 4 0.001

Shrub type 10.30 3 0.016 5.16 3 0.160 6.60 2 0.037
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rounds compared with the first, although they remained the
dominant predator both before and after exclusion. Golden
snub‐nosed monkeys (Rhinopithecus roxellana) were
recorded preying on nests only during the first round,
whereas red foxes (Vulpes vulpes) appeared as new predators
following grazing exclusion.

During the grazing period, the proportion of predation events
attributed to different predators on simulated nests was

as follows: large‐billed crows, 32.14%; masked palm civets
(Paguma larvata), 32.14%; wild boars (Sus scrofa), 17.86%;
yellow‐throated martens (Martes flavigula), 7.14%; hog badgers
(Arctonyx collaris), 7.14%; and leopard cats (Prionailurus ben-
galensis), 3.58%. After grazing exclusion, the proportion of
predation events shifted: large‐billed crows, 62%; golden snub‐
nosed monkeys, 11%; Siberian weasels (Mustela sibirica);
yellow‐throated martens, 4%; masked palm civets, 4%; hog
badgers, 3%; red foxes,1%; and leopard cats, 1%.

FIGURE 2 | Changes in horizontal openness and canopy density across three survey rounds following grazing exclusion in Wanglang Nature

Reserve in 2024. (a) Horizontal Openness and (b) Canopy Density. Data were collected from 153 sampling sites. Significant differences are indicated

as ***p< 0.001 and ****p< 0.0001. Error bars represent ± SE.

FIGURE 3 | Artificial nest destroyers and destruction frequency in different time periods in 2018 and 2024. A–I respectively stands for Vulpes

vulpes, Prionailurus bengalensis, Arctonyx collaris, Martes flavigula, Sus scrofa, Mustela sibirica, Paguma larvata, Rhinopithecus roxellana, and Corvus

macrorhynchos. All the silhouettes are sourced from Phylopic (https://www.phylopic.org/).
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These results highlight the potential ecological risks associated
with grazing exclusion, particularly its impact on predator
dynamics and pheasant nest vulnerability.

3.4 | Survival Analysis Before and After Grazing
Exclusion

The results of the simulated nest survival analysis before graz-
ing exclusion revealed only minor differences in survival
probability across habitat types (Figure 4a). Throughout the
monitoring period, the survival probability curves for conifer-
ous and broadleaf forests were largely similar. Survival proba-
bilities in shrubland and broadleaf forest habitats were slightly
higher than those in open land (Figure 4b).

After grazing exclusion in 2024, significant differences in nest sur-
vival probability emerged across habitat types (Figure 4c). Survival
curves for coniferous and broadleaf forests declined most gradually,
indicating higher nest persistence. In contrast, survival curves for
open land and shrubland declined more rapidly, especially during
the first 10 days of the experiment. The survival probability in mixed
conifer–broadleaf forests was intermediate, falling between that of
more stable forest habitats and the more vulnerable open land.

4 | Discussion

Following the implementation of strict understory grazing exclu-
sion, we observed a marked decline in pheasant nesting success
and an increase in predation frequency during the breeding season
in subalpine forest ecosystems. This key finding suggests that such
conservation interventions, while intended to reduce human dis-
turbance and improve habitat quality, may temporarily elevate
predation risk for ground‐nesting birds. Notably, these results
highlight the potential risks of basing conservation decisions on
human disturbance interventions targeting “umbrella species,”
given the variable responses of wildlife communities to forest
management measures. Therefore, forest grazing exclusion may
not be a suitable “one‐size‐fits‐all” solution. Future strategies
should be refined using empirical monitoring data, and effective,
integrated management approaches should be explored to support
the long‐term development of Giant Panda National Park.

4.1 | Changes in Nest Success Rate and Factors
Influencing Its Variation

We found that the nesting success rate of artificial nests
declined significantly after grazing exclusion, indicating that

FIGURE 4 | Survival analysis of artificial nests in 2018 and 2024. (a) Survival analysis of artificial nests in 2018 and 2024, (b) artificial nest

survival curves of different habitat types in 2018, and (c) artificial nest survival curves of different habitat types in 2024.
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this intervention may indirectly reduce the reproductive success
of pheasants through complex ecological mechanisms.
Although grazing exclusion is typically implemented to reduce
livestock disturbance and enhance habitat suitability, our
results suggest that it may lead to increased predator activity
frequency and range expansion, thereby reducing nesting
success.

The rise in predator activity following grazing exclusion may
have arisen from multiple ecological mechanisms. First,
reduced human and livestock presence likely allows predators
easier access to the area. Second, vegetation recovery may
increase the abundance of small mammals (Sullivan and
Sullivan 2014), which in turn attracts more mesopredators and
indirectly increases nest predation risk. Although egg color can
influence predation risk by interacting with predator visual
preferences and environmental context, this effect varies across
ecosystems (Ibanez‐Alamo et al. 2015) and does not appear to
account for the observed decline in nesting success. In the
subalpine forest ecosystems of the southwestern China moun-
tains, egg color did not significantly affect nesting outcomes
either before or after grazing exclusion. Our findings demon-
strate that the impacts of grazing exclusion extend beyond
vegetation restoration and may alter predator‒prey relation-
ships, ultimately affecting the reproductive success of target
species.

The analysis of environmental factors revealed that, following
grazing exclusion, both canopy density and horizontal openness
significantly influenced nest outcomes. Greater canopy density
may increase nest survival via two primary mechanisms:
(1) improving visual concealment, thus reducing predator
detection, and (2) impeding the movement of medium‐to‐large
predators, thereby lowering predation risk. However, the pro-
tective effects of canopy density may differ depending on
predator species, indicating a need for further study into
predator‐specific activity patterns under varying canopy density
conditions.

Habitat type was also a significant determinant of nesting suc-
cess both before and after grazing exclusion, highlighting the
critical role of habitat heterogeneity in pheasant reproduction.
Nesting success rates varied significantly across habitat types,
with densely vegetated habitats likely offering greater conceal-
ment and more abundant food resources. These findings are
consistent with those of previous studies emphasizing the
importance of vegetation structure in avian reproductive ecol-
ogy (Chalfoun and Martin 2007).

Although overall nesting success declined following grazing ex-
clusion, a distinct temporal trend was observed: nesting success
rates increased over time. This trend likely reflects seasonal
changes in vegetation cover and predator activity. During the first
round of experiments in April, limited vegetation growth pro-
vided poor nest concealment, exposing nests to higher predation
risk. As the season progressed, increased vegetation cover im-
proved concealment and likely reduced visibility to predators,
contributing to higher nest survival in later rounds.

Together, these results underscore the importance of vegetation
structure—particularly canopy density and horizontal openness—

in shaping nest survival. From a conservation perspective, mana-
ging vegetation structure to enhance nest concealment could help
improve reproductive outcomes for ground‐nesting birds.

4.2 | Changes in Predators

Our study shows that although grazing exclusion reduces
human disturbance and promotes vegetation recovery, creating
a potentially more suitable nesting environment for pheasants,
it also significantly decreases nesting success following exclu-
sion. Additionally, increases in both predator diversity and
activity frequency were observed, which contradicts the initial
hypothesis that grazing exclusion would improve reproductive
success. Previous studies suggest that ungrazed areas accumu-
late biodiversity over time (Filazzola et al. 2020), and vegetation
recovery may offer resources that attract both small mammals
and large predators, thereby elevating predation pressure on
nests.

The predation frequency of large‐billed crows decreased dur-
ing the second (May–June) and third (June–July) rounds of the
experiment compared with the first round (April–May). This
decline may be attributed to vegetation recovery, which im-
proved nest concealment and made artificial nests less
detectable. Additionally, seasonal shifts in predator behavior
and food availability may have reduced the crow's reliance on
bird eggs over time (Madden et al. 2015). The presence of other
predators, such as the Siberian weasel and the masked palm
civet, may have introduced interspecific competition, poten-
tially affecting crow foraging patterns. Large‐billed crows have
high protein requirements during the breeding season, which
may explain their higher activity in early spring. Ground‐level
predation by golden snub‐nosed monkey occurred only in the
first round, likely due to limited food availability in early
spring.

Before the grazing exclusion, the large‐billed crow was the
primary predator, with stable predation frequencies. Studies
have shown that this species can use human activity as a cue to
locate nests and can remember nesting sites over time (Sugden
and Beyersbergen 1986; Ibanez‐Alamo et al. 2015). In this study,
nests were spaced 100m apart and were relatively concentrated,
potentially making them easier to locate. As efficient aerial
predators, foraging crows may have been attracted to these
clustered nest sites, increasing the frequency of predation. By
removing livestock, grazing exclusion reduces competition for
resources and facilitates the redistribution of wildlife popula-
tions and the reoccupation of habitats (Filazzola et al. 2020).
Consequently, food resources and habitat space previously
occupied by livestock become accessible to other species. Some
predators, such as small mammals, may gradually occupy these
released ecological niches, intensifying predation pressure on
pheasant nests (Sullivan and Sullivan 2014). Golden snub‐nosed
monkeys and red foxes, as omnivores, have broad dietary
requirements that include both plant matter and potentially
bird eggs (Cox et al. 2012; Cockle et al. 2016). Overall, the
ecological consequences of grazing exclusion are multifaceted
and context dependent, highlighting the need for long‐term,
multitrophic monitoring to fully understand predator–prey
dynamics in these systems (Svejcar et al. 2014).
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4.3 | Changes in Survival Probability

In this study, survival analysis of artificial pheasant nests fol-
lowing grazing exclusion revealed a significant decrease in
survival probability across habitats. Open land and shrublands
showed particularly sharp declines as predation risk intensified.
The survival curves of coniferous and broadleaf forests were
similar, whereas shrubland and broadleaf forest areas had
slightly higher survival probabilities than open land. Overall,
the survival probability curve before grazing exclusion was
relatively flat, indicating minimal variation among habitat
types. This is likely attributable to the suppression of predator
populations by livestock presence and associated human
activity (Pudyatmoko 2017).

After grazing exclusion, differences in nest survival probability
among habitat types increased, and predation pressure varied
across different phases of the breeding season. The survival
curves for coniferous and broadleaf forests declined more
gradually, with higher survival probabilities and longer survival
durations. In contrast, open land and shrubland showed the
steepest declines, especially during the first 10 days of mon-
itoring, when survival probabilities dropped sharply to nearly
50%. This early drop was driven primarily by the large‐billed
crow, whose peak predation during this period may be linked to
increased protein demands during breeding. From Days 10 to
20, a slower decline in survival probability was observed, with
predators such as the yellow‐throated marten, golden snub‐
nosed monkey, and hog badger becoming more active. During
the final 10 days (20–30 days), survival probabilities stabilized
somewhat, yet the large‐billed crow and yellow‐throated marten
continued to pose a significant threat to nests.

Grazing exclusion enhanced vegetation recovery, which may in
turn have created more favorable habitat conditions for preda-
tors. Additionally, reduced human activity likely minimized
disturbances to predators, further heightening the degree of
nest predation risk.

4.4 | Research Prospects

Grazing exclusion is implemented to reduce livestock distur-
bance, promote vegetation recovery, improve habitat quality,
and enhance ecosystem stability (Song et al. 2018; Xu
et al. 2020). Moreover, free‐ranging livestock and human
activity can increase the risk of zoonotic disease transmission.
These diseases not only threaten livestock health but can also
affect wildlife populations, potentially endangering vulnerable
species through cross‐species pathogen dispersal (Gortázar
et al. 2006; Gortázar et al. 2007). Grazing exclusion can there-
fore reduce pathogen transmission risk and minimize human–
wildlife contact, contributing to ecosystem stability (Jori
et al. 2021). However, its implementation must be science‐based
and tailored to local ecological conditions.

In the present context, low‐intensity grazing and other human
disturbances may partially alleviate nest predation pressure on
pheasants. However, the mechanisms involved still remain
unclear, especially whether a “human shield effect” exists or
whether short‐term changes in wildlife habitat use occur after

livestock are removed. For example, a 2019 study in Jiuzhaigou,
where grazing disturbance was minimal, found lower nest
predation risk compared to Wanglang both before and after the
grazing exclusion. This difference warrants further investiga-
tion (X. T. Shang et al. 2024). Additionally, in the context of
climate change, the interaction between grazing exclusion, food
resource distribution, and vegetation response requires long‐
term monitoring and analysis to comprehensively assess its
ecological impacts (Filazzola et al. 2020).

This study has several limitations. First, we used simulated
nests as substitutes for natural nests during the experiment.
Although this method is commonly used in nest predation
studies, it may not fully replicate the predation risks faced by
actual nests (Burke et al. 2004). In natural settings, the presence
and behavior of incubating females—such as nest defense,
crypsis, or early predator detection—can influence predator
success rates, factors that cannot be captured by artificial nests
(Montgomerie and Weatherhead 1988). Furthermore, locating
sufficient numbers of pheasant nests in subalpine forests
remains challenging. Future research should incorporate nat-
ural nest monitoring whenever feasible, using long‐term pop-
ulation surveys, systematic transects, infrared‐triggered camera
monitoring, and noninvasive genetic techniques. These meth-
ods could help assess actual nesting success and predation
dynamics under grazing exclusion. Integrating data from both
artificial and natural nests would provide a more comprehen-
sive understanding of how habitat management interventions
affect pheasant reproduction and survival.

In addition, our study did not explicitly assess potential edge
effects, which are known to influence microhabitat conditions,
predator activity, and human disturbance levels. Due to con-
straints in site selection, the spatial distribution of artificial
nests relative to forest edges was not quantified. Future studies
should incorporate edge distance as a variable to better under-
stand how landscape context influences nest outcomes under
grazing exclusion.

Finally, our data set spans only 2 years—one before and one after
grazing exclusion—and does not capture the long‐term effects of
the exclusion on predator behavior, interspecific relationships, or
pheasant survival and reproduction. Future research should ex-
pand temporal and spatial scales, including additional years and
ecological seasons. Long‐term data collection could reveal the full
effects of the grazing exclusion on vegetation dynamics, habitat
quality, predator behavior, and species persistence (Sullivan and
Sullivan 2014; Filazzola et al. 2020). Comparative studies across
multiple regions and seasons are also needed. Such efforts would
allow exploration of the integrated impacts of grazing exclusion
with moderate grazing, ecological restoration, and other man-
agement measures. These findings could inform more robust and
adaptive policy design.

In conclusion, this study investigated the effects of grazing
exclusion on pheasant nesting success and simulated nest
predation risk. The findings emphasize the critical roles of
vegetation concealment and predation pressure in determining
pheasant reproduction outcomes. This research addresses a
gap in our understanding of the ecological consequences of
grazing exclusion and provides new insights into the complex
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relationships among vegetation recovery, predator activity, and
predation risk for pheasants.

Although grazing exclusion can enhance vegetation and bio-
diversity, its implementation may also adversely affect local
herders who are dependent on grazing for their livelihoods.
Because local communities are integral to long‐term conserva-
tion goals, grazing exclusion policies must consider potential
socioeconomic consequences. These policies can directly impact
herder income and ways of life. Therefore, conservation mea-
sures must strike a balance between ecological benefits and
social equity (Acebes et al. 2024).

We recommend a management approach that balances pro-
tection and development within areas such as Giant Panda
National Park. This should include the evidence‐based regu-
lation of grazing exclusion and habitat restoration, alongside
the careful management of predator‒prey interactions. Such
strategies can help mitigate the potential negative impacts of
single‐focus conservation policies, support both environmental
conservation and human well‐being, and promote sustainable
environmental and socioeconomic development (Zhang
et al. 2017).
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