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Human villages in deserts can provide resources in an otherwise stark environment, potentially buffering against extreme environ-
mental conditions. It is thus expected that breeding within these villages would result in higher fitness. However, choosing to raise off-
spring in these resource-rich environments may have unintended negative consequences. Here, we studied the breeding success of 
a cooperative breeding bird nesting in habitats with different levels of human disturbance—the Arabian babbler (Argya squamiceps), 
in the Negev desert of Israel. We recorded 42 breeding attempts from 15 groups between March and July 2022. We examined overall 
breeding success, brood size, and causes of nest failure. When nestlings were 6 days old, we also calculated daily change in body 
mass and adult provisioning rate. We found that despite higher resource abundance in villages, proximity to villages did not affect pro-
visioning rate, and nestlings gained less mass at higher temperatures for all nests. Currently, there is no evidence that human villages 
are providing oases of resources for nesting babblers. Further, various conservation interventions (e.g., encouraging residents to keep 
cats indoors) could improve babblers’ overall fitness. Ultimately, we highlight how, for some desert specialists, additional resources 
provided by humans may not do enough to counter potential negative effects.
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INTRODUCTION
Our world is facing a climate and biodiversity crisis due to human 
actions (Chapin et al. 2001; Bellard et al. 2012). Species across the 
globe are threatened by land-use change, habitat fragmentation, 
pathogens, climate change, invasive species, and other anthropo-
genic disturbances (Sala et al. 2000; Jetz et al. 2007; Hoffmann 
et al. 2010; Yom-Tov et al. 2012). While land-use change is con-
sidered the single largest threat to biodiversity (Davison et al. 2021), 
threats to biodiversity do not act in isolation but often exacerbate 
one another (Oliver and Morecroft 2014), and are not trivial to dis-
entangle (Pärtel et al. 2016; González-M et al. 2018; Redlich et al. 
2022). Moreover, our knowledge of  threats to biodiversity is often 
biased toward specific taxa and geographic areas (Davison et al. 
2021), for example, xeric ecosystems are facing extreme losses in 
habitat and biodiversity (Reynolds et al. 2007; Ren et al. 2022), yet 
are neglected in ecological and conservation research (Roll et al. 
2017; Davison et al. 2021).

Desert systems are unique in the stark difference they exhibit be-
tween human-altered habitats and natural habitats (Sullivan et al. 
2013). In desert environments, human-altered habitat can provide 

additional and (perhaps more importantly) reliable sources of  food 
and water that benefit those desert-dwelling species (Shochat 2004; 
Anderies et al. 2007). Further, this increased resource availability 
can significantly alter behavioral traits by allowing organisms to re-
duce time spent foraging in favor of  other behaviors (e.g., seeking 
shade during hotter parts of  the day; Tieleman and Williams 
2002). Consequently, human-altered habitats in deserts could po-
tentially act as refugia during climate change-driven drought and 
heat waves and generally reduce the impacts of  climate change and 
desertification (Reynolds et al. 2007; McKechnie and Wolf  2010; 
Conradie et al. 2020; McKechnie et al. 2021). For desert endemics, 
there may be obvious benefits to taking advantage of  the increase 
in reliable resources but these require species to be able to live 
alongside humans and human-altered habitats.

Yet, desert endemics that can live in modified environments will 
not only obtain the benefits from the increase in resources but may 
also face an increase in competition or predation due to an in-
crease in invasive species in these regions (Yom-Tov et al. 2012; 
Sullivan et al. 2013; Salomon et al. 2022). Invasive species pose 
the second greatest threat to species survival globally (Schmitz 
and Simberloff 1997; Dueñas et al. 2021). Human-altered de-
sert habitats can promote the establishment of  invasive species 
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(Roll et al. 2008), as well as encourage range expansion of  species 
from nearby non-desert habitats as resources become more plen-
tiful (Lewin et al. 2021). When these invaders are predators, there 
can be a direct negative effect on the native desert specialists (e.g., 
Salomon et al. 2022).

Urbanization can have equivocal impacts on avian breeding suc-
cess. Generally, nests in urban areas have smaller nestlings (reviewed 
in Chamberlain et al. 2009). However, the effects of  urbanization 
on predation and brood size are more ambiguous (Chamberlain et 
al. 2009; López-Flores et al. 2009). Currently, there are only a few 
studies of  how urbanization and increased resources in and around 
human-altered habitats may affect desert specialist birds. Here, we 
examine the effects of  human-altered habitats on the breeding suc-
cess of  the Arabian babbler (Argya squamiceps) in the Negev desert 
in Israel. The Negev has seen an extreme expansion of  human vil-
lages and agriculture since the 1950s, resulting in an increase in 
water and organic waste, and therefore, an increase in arthropod 
prey items for those species able to live commensally with humans 
(Efrat 2004; Ostrovsky et al. 2009; Yom-Tov et al. 2012). This has 
been specifically studied in desert villages where they found an in-
crease in the abundance of  food resources available for babblers 
following a prolonged study (Ostreiher 2013). Our work centered 
on two main objectives: first, examine differences in breeding suc-
cess across a mosaic of  human-modified habitats, and second, 
test whether increased resource availability near/inside human-
modified habitats can mitigate the potential negative effects of  
increasingly high temperatures (due to climate change) in hyper-
desert habitats.

While adult Arabian babblers are generalist feeders (Anava et al. 
2000), they provision nestlings solely with foods rich in protein—
mainly invertebrates and occasionally also vertebrates (Wright 
1998). This indiscriminate behavior in prey choice suggests that 
babblers nesting in villages have increased food available to provi-
sion nestlings. Increased resource availability may offset potential 

decreases in reproductive success, commonly seen at high temper-
atures (i.e., adult provisioning rates are negatively correlated with 
increasing temperature; Hoset et al. 2004; Cunningham et al. 2015; 
Carroll et al. 2018; Barras et al. 2021; Oswald et al. 2021). We hy-
pothesized babblers building nests near villages would have greater 
reproductive success due to higher resource availability. Specifically, 
babblers that build nests nearer to villages would have 1) higher 
rates of  provisioning food to their nestlings, 2) higher nestling 
growth rates (i.e., greater mass gain), and 3) less predation—since 
urban environments often have fewer predators (Anderies et al., 
2007), leading to 4) greater overall breeding success for babblers 
nesting in or near human-modified habitats compared to those 
nesting further away.

METHODS
Study site and species

This study took place from 1 March 2022 to 31 July 2022 on 
the Sde Tzin plateau around Kibbutz Sde Boker, Israel (30.873, 
34.793). Babblers are territorial (territories of  0.2–1 km2), group-
living birds (generally 6–13 individuals per group) that are resident 
to the Negev desert. The tight-knit social structure of  babblers 
makes them a model system to understand fundamental ques-
tions in evolutionary biology and behavioral ecology, as group 
living is theorized as an adaptation to coping with harsh envir-
onments (Zahavi and Zahavi 1999; Keynan et al. 2015; and see 
work on Southern Pied babblers Turdoides bicolor—Ridley 2016). 
We collected breeding data for 15 groups of  babblers whose terri-
tories made use of  habitats with different levels of  anthropogenic 
presence. The Sde Tzin plateau consists of  a mosaic of  human-
modified habitats, including 1) human villages (“village”), 2) agri-
cultural fields and orchards (“orchard”), and 3) interspersed areas 
of  semi-wild desert plateau (“plateau”; Figure 1).

Plateau

Orchard

Settlement

Fallow Field
Cli� edge

Dirt road

Nest

1 km

Paved road

Figure 1  Map of  the study area around Sde Boker, Israel, showing locations of  the Tzin plateau (“plateau”), human villages (“village”), and orchards 
(“orchard”), and nest locations of  Arabian babbler nests monitored during this study (“nest”). Also shown are fallow fields that were not used by babblers in 
this study (“fallow fields”; image created using BioRender.com). Location of  the study area is marked with a red dot on the inset map.
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Thus, we studied babbler groups that live predominantly amidst 
constant human presence (village), groups near highly modified en-
vironments with occasional human presence (orchard), and groups 
with far less (although intermittent) human presence (plateau; 
Figure 2).

Nest searching

We began searching for nests in early March 2022. Initially, nest 
searching was done ad hoc as we became familiar with the different 
groups and their general territories. Once we identified established 
territories and began marking individuals with unique colored ring 
combinations (see below), nest-searching became more systematic, 
and we began spending 2–3 h per group every 2–3 days until a nest 
was located. Nests were found by first locating a group (generally 
through vocalizations), and then looking for traditional signs of  
nesting (e.g., carrying material, carrying food). Babblers have open-
cup nests, with nests placed in shrubs or trees—during this study 
nests were between 0.25–6 m above ground. Birds were observed 
through binoculars at 10–30 m distance—while not directly habitu-
ated, these birds were used to human activity and did not react to 
humans as a direct threat.

Individual/Group identification

Starting at the end of  March 2022, we made one main trapping 
effort per group with a goal of  ringing ~50% of  the adult individ-
uals to help identify separate groups and ensure the correct group 
was being observed when searching for nests. Birds were caught 
using both standard mist-net techniques and with 40 × 40 cm 
baited flap-traps (see Oswald et al. 2018 for further trapping de-
tails). Captured adult birds were given a standardized aluminum 
ring, two plain colored rings, and one plastic numbered white ring. 
During this study, we captured and ringed 69 adults (35 females 
and 34 males). Altogether, the study area had > 150 babblers from 
15 groups ranging in size from 2 to 14 adults per group.

Nest monitoring

Nests were monitored daily using remote motion-activated se-
curity cameras with 4G uplink via a SIM card (Reolink Go Plus 
4G, Reolink USA) directly through the Reolink smartphone app 
(©Reolink). Nest cameras were placed on nests found at any stage 
(building, eggs, nestlings) and were left in place until a few days 
after the nest reached completion (either failing or succeeding). The 
cameras used wide-angle lenses and so needed to be placed close to 
nests (~30 cm), but initial observations showed that babblers spent 
< 5 min investigating the camera before resuming normal activity 
(e.g., brooding, incubating, feeding). We masked the cameras’ infra-
red lights to reduce/eliminate attention to the nest when cameras 
were triggered by motion at night.

For each nest, we recorded its GPS location, habitat type (vil-
lage, orchard, plateau; see Figure 1), brood size (number of  nest-
lings in the nest; from 2 to 8), group size (from 2 to 14 adults), nest 
attempt (from 1 to 6), the group identification (“Group ID”), and 
the number of  previously successful nests in that group (from 0 
to 3). We calculated the distance (m) of  each nest to the nearest 
village’s perimeter fence. For nests inside villages, this distance was 
set as negative values to indicate how far into the village the nest 
was built.

We visited the nests on two days during the nestling period. On 
our first visit, we measured nestling Mb (g) in the morning and eve-
ning when nestlings were 6 days old to measure the daily change 
in body mass (Δ Mb; day 1 = hatch day of  first nestling). We chose 
6 days old as Anava et al. (2001) found that nestling babblers gain 
the most Mb when they are 5.74 days old. Consequently, choosing 
this age would allow the most precision in identifying any effects on 
Mb. The second day we visited the nests was to give each nestling 
an identifying colored ring combination and record their pre-fledge 
Mb when nestlings were 10 days old. We chose 10 days old as this 
is the same age nestling babblers are ringed at the long-term re-
search site in the Arava valley ~ 50 km east of  Sde Tzin (Ostreiher 
1999; Dragić et al. 2022), and this is a few days before the average 
fledging age (i.e., the age nestlings leave the nest; 12–14 days; 
Zahavi 1990).

Adult behavioral data and nestling development

We collected adult behavioral data at the nest (provisioning rate, 
time spent brooding, time spent shading) from the 19 nests that had 
6-day-old nestlings (n = 3 village, n = 7 orchard, n = 9 plateau). We 
measured nestling daily Δ Mb by subtracting each nestling morning 
mass measurement (average time = 0800, range = 0742–0830 
IST) from that measured in the evening (average time = 1755, 
range = 1727–1828 IST). To capture all activities at the nest during 
days of  behavioral and nestling Mb measurements, we increased 

(A)

(B)

(C)

Figure 2  Photos of  typical representations of  the three main distinct 
habitat types around Sde Boker, Israel, including A—village, B—orchard, 
and C—plateau.
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the nest-camera’s motion-detection sensitivity to medium (level 60). 
Due to technical difficulties with four cameras, we obtained daily 
Δ Mb data from 19 nests but behavioral data from just 14 nests. 
Nestling daily Δ Mb (%) was then standardized to a 10-h period 
(Equation 1).

∆Mb = [(Mb2 −Mb1) / ((t2 − t1) /600)] /Mb1 × 100  1

When adult babblers visited nests, we recorded their sex (identi-
fiable via iris color), ID (via ring color combination, when possible), 
and occurrence of  provisioning. We then calculated a provisioning 
rate—the number of  times an adult brought food for the nestlings 
per hour. When possible, we also recorded the size of  prey item de-
livered to nestlings, based on a rough division of  “small” (less than 
1 cm3, almost imperceptible, no effort to place in nestlings’ mouth), 
“medium” (2–4 cm3, takes some effort to place into nestlings’ 
mouth), “large” (>4 cm3, adult struggles and tries multiple times to 
place the item in nestlings’ mouth).

Temperature measurements

We obtained temperature data from the Israeli Meteorological 
Service’s weather station at Sde Boker (ims.data.gov.il), which re-
cords air temperature (Tair) at 10-min intervals. During the study pe-
riod, daytime (0600–2000 IST) Tair ranged from 1.2 °C to 38.5 °C,  
with an average Tair of  23.4 °C.

Data analysis

Statistics were carried out in the R statistical environment v. 4.2.1 
(R Core Team 2022) in RStudio v. 2022.07.1 (R Studio Team 
2020). Packages used included lme4 (Bates et al. 2015), car (Fox and 
Weisberg 2019), multcomp (Hothorn et al. 2008), and dplyr (Wickham 
et al. 2020). Visuals were created using packages ggplot2 (Wickham 
2016) and reshape2 (Wickham 2017). Descriptive statistics are pre-
sented as mean ± SD. Significance was inferred when P-values 
were < 0.05. We used post hoc (Tukey’s) tests on significant multi-
level factors (i.e., habitat type) to assess the source of  the variance.

We first modeled overall nest success as predicted by distance to 
the nearest village (“distance”), and group size, fitting a general-
ized linear mixed-effects model (GLMER) and specifying a bino-
mial distribution, with Group ID as a random effect. For brood size 
analysis, we included only nests that reached the egg-laying stage 
(n = 35 of  the 42 total nest attempts). We also removed one nest 
where the dominant male disappeared and the group social hier-
archy was in flux (the resultant 8-egg nest indicated multiple laying 
females, exceeding the normal 3 – 5-egg brood size; O. Keynan 
personal communication; Wright 1998). We modeled brood size as 
predicted by distance and group size, fitting a linear mixed-effects 
model (LMER) and specifying a Poisson distribution, with Group 
ID as a random effect.

Adult provisioning rate and nestling daily Δ Mb (%) were aver-
aged across all nestlings per nest. We used daily maximum air tem-
perature (Tmax) as our temperature predictor variable, since daily 
Tmax is likely to correlate with a range of  environmental temper-
atures (Bakken 1989) and has been shown to correlate with behav-
ioral changes at the nest (du Plessis et al. 2012; Cunningham et al. 
2013; Oswald et al. 2021).

We then modeled nestling daily Δ Mb and adult provisioning rate 
separately, creating global LMERs that included potential predictor 
variables of  Tmax, distance, group size, brood size, the interaction 
of  distance, and Tmax, with Group ID as a random effect. We then 
applied an information theoretic approach (Burnham et al. 2011) 

to compare all competing models using the dredge function in the 
MuMIn package (Barton 2020), ranked by AICc (Akaike’s informa-
tion criterion adjusted for small sample size; lowest to highest). We 
discuss all competing models within 2 AICc of  the top model (i.e., 
the model with the lowest AICc).

RESULTS
Overview of nests

Nests were considered successful if  at least one nestling fledged. 
A few nests experienced partial predation (n = 4, where some but 
not all eggs/nestlings were predated), one of  these nests was suc-
cessful, the other three experienced complete predation within 4 
days of  the initial partial predation. Of  the 42 total nest attempts, 
we observed 16 successful nest attempts and 26 failed nest attempts 
(n = 40 individuals fledged and n = 18 individuals predated). Of  the 
26 failed nests, 12 failed due to predation, and for these, we re-
corded the species of  predator. For the other 14 nests, two nests 
hatched and were abandoned, one nest had eggs rendered non-
viable due to cold weather, seven nests were abandoned during nest 
building, and in one nest, both nestlings were fed a large prey item 
that caused them to suffocate, and for two nests the cause of  failure 
was unknown.

Nest success and predation

Babblers in villages and orchards each had 27.3% success  
(3 of  11 nests), and those on the plateau had 50.0% success (10 
of  20 nests), but these differences were not significant (χ2 = 0.507, 
P = 0.776). There was no significant difference in success correl-
ated with distance to the villages (estimate = 0.001, SD = 0.001, 
z = 1.007, P = 0.314) or group size (estimate = 0.052, SD = 0.159, 
P = 0.743). Babblers in orchards had larger broods (mean = 3.3) 
compared to those in villages (mean = 2.6) and on the plateau 
(mean = 2.8), but these differences were not significant (χ2 = 2.421, 
F = 1.853, P = 0.176). There was also no significant difference in 
brood size correlated with distance to the villages (estimate = 0.000, 
SD = 0.000, t = 0.104, P = 0.917) or group size (estimate = 0.014, 
SD = 0.046, t = 0.307, P = 0.759).

Different predator species were identified in our three habitats. 
Predation in villages was solely from non-native species introduced 
to the region due to human activity—Golden Jackals (Canis aureus, 
n = 1) and domesticated cats (Felis catus, n = 3; Figure 3). The sole 
predator of  nests in orchards was the native Red Fox (Vulpes vulpes; 
n = 5; Figure 3). Nests on the plateau were predated by Jackals 
(n = 2) and Foxes (n = 1; Figure 3).

Nestling development, temperature, and habitat

For nestling daily Δ Mb (%), there was one additional model within 2 
AICc of  the top model (see Supplementary Table S1 for full model 
output). The top model included brood size, and the next best model 
included brood size and Tmax (Supplementary Table S1). Nestling 
daily Δ Mb was significantly related to brood size (χ2 = 14.531, 
P = 0.002) with nests with four nestlings gaining more daily  
Δ Mb compared to those with two (four–two: estimate = 23.844, 
SD = 6.794, t = 3.510, P = 0.014), with no other paired relation-
ship showing significance (Supplementary Table S2). Nestling daily 
Δ Mb was significantly lower on days with higher temperatures (esti-
mate = −0.835, SD = 0.410, t = −2.033, P = 0.042; Figure 4).

For the adult provisioning rate, there was one additional model 
within 2 AICc of  the top model (see Supplementary Table S3 for 
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full model output). The top model included brood size, while the 
next best model was our null model, without significant interactions 
(Supplementary Table S3).

DISCUSSION
For animals that can overcome their fear of  humans, human vil-
lages may appear to be a bonanza of  resources. Here, we examined 
overall breeding success in a desert-living bird within a mosaic of  
human-altered habitats. Our hypothesis was that babblers nesting 

in villages would have greater fitness (e.g., higher breeding success) 
due to greater access to resources and potentially fewer predators. 
However, this was not the case. In general, we found no significant 
difference from birds closer to villages, although we did identify a 
few potential trends for nests within villages: breeding success was 
lower, brood sizes were smaller, predation was higher, and nestlings 
gained less mass. In addition, contrary to our prediction, the in-
crease in resource availability in the villages did not mitigate the 
negative effects of  higher temperatures on nestlings. While it re-
mains unclear whether villages act as any kind of  ecological trap 
for nesting babblers, it is clear that nesting in villages does not pre-
sent an oasis from the outside desert environment.

Predation

During this study we only recorded babbler nest predation by three 
species, all of  which were mammals—cats, foxes, and jackals. This 
is despite the presence of  other potential predators such as the na-
tive Brown-necked raven Corvus ruficollis, the recently expanding 
Hooded crow Corvus cornix, and snakes such as Spalerosophis diadema 
or Psammophis schokari, although for P. schokari, we did record one un-
successful predation attempt. In addition, our nest predation by cats 
is somewhat under-represented. We had two nests in villages ex-
perience partial predation from cats (i.e., ≥ 1 nestling survived the 
event), before the nest experienced full predation from different cats 
within the next few days. We determined nest success as fledgling 
of  at least one individual; consequently, these events were counted 
as two predation events as opposed to four.

The small sample size of  nests in villages and orchards made 
drawing conclusions on breeding success difficult as a power anal-
ysis showed our sample sizes were too small to detect significant dif-
ferences (n = 37 to achieve power = 0.80 at α = 0.05; package pwr; 
Champely et al. 2018). What is clear, for villages at least, is that a 
relatively straightforward conservation measure could have curbed 
babbler nest predation events (and likely that of  many other spe-
cies)—applying methods to control the domestic and feral cat pop-
ulation (e.g., encouraging residents to keep cats indoors, enforcing 
sterilization, and limiting access to waste). Unfortunately, despite 
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Figure 3  Cause of  nest predation from nests of  Arabian babblers (Argya 
squamiceps) from nests in either high human presence (“village”), highly 
modified environments with occasional human presence (“orchard”), or 
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included domestic cat (Felis domesticus; “Cat”), Golden Jackal (Canis aureus; 
“Jackal”), or Red Fox (Vulpes vulpes; “Fox”).

25

Maximum daily temperature (ºC)

30 35

Brood size

5432

−10

0

10

10

20

30

40

20

D
ai

ly
 ∆

 M
b

30

40

Village

Habitat

Orchard
Plateau

(A) (B)

Figure 4  Nestling daily Δ Mb (%) collected from 19 nests of  Arabian babblers (Argya squamiceps) A—correlated with maximum daily air temperature (°C) by 
habitat type (village, orchard, plateau) with black line showing trendline for all habitats combined, and B—in relation to brood size (i.e., number of  nestlings 
in a nest; asterisk indicates significant difference).

Page 5 of  8

D
ow

nloaded from
 https://academ

ic.oup.com
/beheco/article/35/3/arae023/7638891 by Yoram

 C
ohen user on 25 April 2024

http://academic.oup.com/beheco/article-lookup/doi/10.1093/beheco/arae023#supplementary-data


Oswald et al.

numerous studies providing evidence regarding the negative im-
pacts of  outdoor domestic cats (Baker et al. 2005; Dickman 2009; 
Loss et al. 2013; Trouwborst et al. 2020), such measures in Israel 
are seldom fully enforced and receive push-back from particular 
sectors of  the Israeli public (Brickner-Braun et al. 2007). Moreover, 
the population of  cats in the villages is maintained and possibly 
increasing due to intentional food supplementation by people 
(Gunther et al. 2022; pers. obs.).

Nestling development and provisioning rate

Contrary to our predictions, there was no difference in provisioning 
rate associated with distance to villages, and nestlings in villages 
did not gain greater Mb than those on the plateau. In addition, all 
nests experienced lower nestling mass gain on hotter days (Figure 
4a). This was particularly surprising for nests in villages, where we 
found no evidence that increased resource availability helped miti-
gate the negative effects of  higher temperatures (i.e., provisioning 
rate decreased with temperature across all habitats). Furthermore, 
access to additional resources in villages did not result in greater 
nestling growth (i.e., nestlings closer to villages gained similar Mb). 
It is further surprising that proximity to villages did not result in a 
buffering affect from higher temperatures as small villages in the 
Negev often remain cooler than the surrounding desert due to in-
creased shade and water (Saaroni et al. 2004). So, while lowered 
mass gain at high temperatures could be more pronounced in 
urban areas that experience a “heat island” effect (Oke 1995), this 
would not be the case in our particular study system.

Like Wright (1998), we found that the overall provisioning rate 
was not correlated with group size. Wright (1998) attributed this to 
compensatory feeding, where a larger group size means all mem-
bers do less work for the same net benefit to nestlings. We also sug-
gest the possibility that group size may have been confounded by 
the presence of  multiple successful broods—our two largest groups 
(one of  14 and one of  11 at the beginning of  the breeding season) 
both had a successful nest early in the season, and so were provi-
sioning nestlings at new nests while continuing to provide for re-
cently fledged young. While we had few such nests with fledglings as 
well as a nest with nestlings, a simple post hoc linear model fitting 
provisioning rate to the presence of  fledglings showed that provi-
sioning rate was significantly lower in groups with two or more pre-
vious successful nests (estimate = −4.730, SD = −2.659, P = 0.022).

Conclusions
We examined the impact of  small-scale villages and agriculture on 
breeding success for a year-round territorial desert bird. Our study 
site gave us a unique opportunity to examine specific behavioral 
and reproductive outcomes of  desert birds that reside in habitats 
with different levels of  human disturbance and proximity to vil-
lages. While we expected the increase in water and food availability 
in villages to help buffer against the negative effects of  high temper-
atures on food provisioning, this was not the case. Contrary to pre-
senting an oasis of  resources in the desert, we found that babblers 
nesting closer to human disturbance (i.e., villages) tended toward 
lower breeding performance. The lack of  fully “natural” habitat 
around Sde Boker could be considered a limitation of  our study 
but may, in fact, be beneficial for applied conservation applications 
as it presents a more realistic situation being faced by many spe-
cies—studies occurring in natural areas present a bias against the 
75% of  the terrestrial world where humans live and work (Martin 
et al. 2012).

Currently, villages are presenting what may be a mixed blessing 
for babblers, as they seem to be attracted to the villages’ high re-
source availability but are not seeing this transform into greater 
breeding success. Instead, nests in more natural areas continue to 
have higher nest success. Consequently, increasing development 
in the babbler’s desert habitat may pose a threat to this species. 
Human development not only alters the physical landscape but 
can also change other factors such as the predator landscape, and 
resource type and availability. Here, we highlighted how the effects 
of  these changes do not exist in a vacuum and should be examined 
in relation to one another as they present potentially unexpected 
(and often unintended) interactions. As our world undergoes fun-
damental climatic and landscape-level changes, more focus should 
be given to desert habitats and the unique fauna and flora that 
inhabit it, that could find themselves facing trade-offs in a no-win 
situation.
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