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Understanding the farmer's perceptions, attitude, behaviour, and knowledge toward
conservation is critical in developing an effective conservation programme in human-
dominated landscapes. Farmers are the most important stakeholders in wildlife
conservation in the agricultural landscape. We conducted semi-structured face-to-face
interviews with 373 farmers to understand the farmer's perception of ecosystem services
provided by diurnal raptors in the arid region of Rajasthanfrom July 2020 to February 2021
and from August 2021 to January 2022. We grouped ecosystem services and disservices
into larger categories and estimated the correlation between them, finding that disservices
are negatively correlated with benefits. Raptors were perceived as beneficial for their role
in controlling rodents and pests, but negatively for poultry predation. In addition, we built a
binomial generalised linear model with a logit function to better understand the factors
that influence farmers' perceptions of raptors (positive or negative). We observed that
males and females have different attitudes toward the ecosystem services provided by
raptors. It is critical to understand social perceptions in order to conserve species that are
rare on a global scale but may face negative perceptions on a local scale. Our study
connects ecological information with socio-demographic factors, which can be useful in
developing policy measures for raptor conservation.
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To
The Editor
PeerJ

Subject: Submission of the manuscript Farmers’ Perception of the Ecosystem Services
Provided by Diurnal Raptors in Arid Rajasthan'’ for publication in Peer J Journal - Regd.

Dear Sir,

Submission of the manuscript Farmers’ Perception of the Ecosystem Services Provided by Diurnal
Raptors in Arid Rajasthan”. We are submitting our manuscript as per Peer J celebrating 10-year
completion and publishing paper related to conservation biology without any cost. Our manuscript
belongs to conservation biology category and we are not unable to pay the APC charges.

Genesis of the manuscript:

Understanding the farmer's perceptions, attitude, behaviour, and knowledge toward
conservation is critical in developing an effective conservation programme in human-dominated
landscapes. Farmers are the most important stakeholders in wildlife conservation in the agricultural
landscape. We conducted semi-structured face-to-face interviews with 373 farmers to understand
the farmer's perception of ecosystem services provided by diurnal raptors in the arid region of
Rajasthan from July 2020 to February 2021 and from August 2021 to January 2022. Our study
connects ecological information with socio-demographic factors, which can be useful in
developing policy measures for raptor conservation. We have uploaded the minimal data of
collected during survey as a supporting information_S1. We have provided survey GPS location
in raw data.

I am being the corresponding author would like to undertake that:

o The contents of this manuscript will not be copyrighted, submitted, or published elsewhere,
while acceptance by the Journal is under consideration.

o All authors are agreed to the contents or views expressed in this manuscript and approved for
submission of the present manuscript.

e There are no directly related manuscripts or abstracts, published or unpublished, by any authors
of this paper;

e My Institute’s authorities are fully aware of this submission.

We do not oppose any reviewers.

We look forward to future correspondence with you and the reviewers of this manuscript. Please
feel free to contact me with any questions or requests regarding the submission of this
manuscript. I hope the enclosed manuscript to be suitable for publication in your esteemed
journal and look forward to hear you.

Sincerely yours,

Randeep Singh
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Abstract

Understanding the farmer's perceptions, attitude, behaviour, and knowledge toward conservation
is critical in developing an effective conservation programme in human-dominated landscapes.
Farmers are the most important stakeholders in wildlife conservation in the agricultural landscape.
We conducted semi-structured face-to-face interviews with 373 farmers to understand the farmer's
perception of ecosystem services provided by diurnal raptors in the arid region of Rajasthan from
July 2020 to February 2021 and from August 2021 to January 2022. We grouped ecosystem
services and disservices into larger categories and estimated the correlation between them, finding
that disservices are negatively correlated with benefits. Raptors were perceived as beneficial for
their role in controlling rodents and pests, but negatively for poultry predation. In addition, we
built a binomial generalised linear model with a logit function to better understand the factors that
influence farmers' perceptions of raptors (positive or negative). We observed that males and
females have different attitudes toward the ecosystem services provided by raptors. It is critical to
understand social perceptions in order to conserve species that are rare on a global scale but may
face negative perceptions on a local scale. Our study connects ecological information with socio-

demographic factors, which can be useful in developing policy measures for raptor conservation.

Keywords: Arid region, community perception, ecosystem services, farmers, generalised linear

model, raptors, India
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80 Introduction
81 The importance of the social-ecological perspective or social dimensions (i.e., attitudes, beliefs,
82 perceptions, or values) in human-dominated agricultural landscapes around the world is now
83 recognised for biodiversity conservation and informing policymakers and land-use managers
84 (Bennet et al. 2016, Pooley et al. 2017, Morales-Reyes et al. 2018). Agriculture is a dominant land
85 use in many countries (Cai and Pettenella 2013), and agricultural landscapes provide refuge and
86 habitat for a variety of wildlife species (Perrings et al. 2006). As a result, policymakers are
replace wgkhy oftep s nstantly encouraging farmers to protect the habitat of many threatened species on their farms
88 (Kross et al. 2018). The loss of biodiversity in agricultural landscapes is linked to the loss of
89 Dbenefits obtained from ecosystems (Perrings et al. 2006, Morandin et al. 2016). As a result, it is
90 critical to comprehend the relationship between benefits obtained or ecosystem services and
91 Dbiodiversity conservation in agricultural areas (Gorosabel et al. 2022).
92 Many species (i.e., insects, birds, and rodents) are known crop pests in agricultural
93 landscapes; they directly cause harm to farmers by damaging crops, which can result in reduced
94 productivity or increased production costs (Zhang et al. 2007, Sekercioglu et al. 2016, Garcia et
95 al. 2020). Raptors or birds of prey, on the other hand, are highly valued ilioggroecosystems because

can

96 they significantly control pest abundance or activity and act as intraguild predators. They offer
I don’t know if Kross et al. 2016 is correct here (that paper is about songbird control of insect pests). Kross et al. 2012 (bird pests) and

97 biological crolgoﬁseesttalc'cz)(l)lltgré)hlam\e”faleflgn ta .H%T?/,bf(tfeétseé' et al. 2016, Shave etgl. 2018, Garcia et

o ere e googlb either point out
? .. .
How do they benefit farmers indirectly? Can you that this is relevant to insect pests, or to state that

98 2020), which benefﬁ%a?fr'%hlé%rse?indirectly (Kross et al. 2016). Raptors are ahsustaimetsheapesticide
99 alternative that not only provides economic benefits but also reduces pest outbreaks (Naranjo et
Raptors also have a positive...

100 al. 2015). It also has a positive socio-ecological impact by lowering human health risks and

101 preserving biodiversity (Gibbs et al. 2009, Sarwar 2015).
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Raptors also have a positive…

Sara Kross
I don’t know if Kross et al. 2016 is correct here (that paper is about songbird control of insect pests). Kross et al. 2012 (bird pests) and Kross et al. 2018 (barn owls eating rodents) may be better. 

Sara Kross
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102 However, raptors face significant threats in agricultural landscapes due to a variety of
103 anthropogenic activities such as intensive agriculture practices, the use of pesticides to maintain
104  food production, land use change, widespread deforestation, habitat alterations, hunting, and trade
Use of pesticides is particularly important for raptors- suggest adding a reference from Hindmarch or Elliot here.
105 (Gibbs et al. 2009). Indeed, anthropogenic threats are cited as one of the major causes of decline
106 in the ecological or ecosystem services provided by raptors around the world (Emmerson et al.
107 2016, Rusch et al. 2016). Raptor conservation in agricultural landscapes is dependent on farmers'
rephrase- as stockholders could also mean people who hold livestock

108 knowledge, behaviour, farm practices, and attitudes. Because they are the first stockholders, their
109 direct and indirect involvement in raptor conservation decision-making is critical. Farmers'
110 ecological knowledge can provide important information about raptor distributions, breeding,
111 threats, and ecosystem services in agricultural landscapes (Gaston et al. 2018; Kross et al. 2018).
112 As a result, raptor protection is heavily reliant on farmers' knowledge, attitudes, and perception.
113 Few studies have documented farmers' knowledge and attitudes toward the ecological importance
114 and value of raptors' ecosystem services. The relationships between functional traits of organisms
115 and provisioning and regulating ecosystem services are well established, but the traits that
116 underpin the benefits derived from cultural ecosystem services are not (Zoeller et al. 2020), and
117 the contribution of raptors to cultural ecosystem services such as sense of place or education is
118 unknown (Echeverri et al. 2018).

119 The current study aims to understand farmers' perceptions of raptors in Rajasthan's arid
120 region, as well as the socioecological factors that influence whether raptors are viewed as a source
121  of benefits or a source of damage by farmers (Fig. 1). Organic agriculture has gained popularity in

122 the arid region of Rajasthan in recent years (Dangour et al. 2010), and its potential as a

123 development strategy for rural communities is recognised (Panwar et al. 2010). Farmers who grow
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organic crops have few pests control options, and raptors serve as a natural biological pest control

Suggest moving these references to before the comma here

agent in cropland (Costa et al. 2019, Van Bruggen et al. 2016).  as they are not about raptors. Could repeat some of the
references from above for the raptor part of the sentence.

) Perceived to b . ) .
As a result, we hypothesised that raptors are more beneficial to farmers growing organic

crops in the region. Furthermore, rural communities in the study area rely primarily on agriculture
for a living, with small poultry operations supplementing household income (Ithika et al. 2013).
Male farmers are primarily responsible for livelihood (tourism, agriculture, crop protection, and
animal husbandry), whereas female farmers are responsible for the household, livestock grazing,

fodder/wood collection, and poultry (Kumar et al. 2021). Female farmers intéradowith diseggtockbove, 'm

interested in why you’d expect male

. farmers to interact with raptors more? (I
and poultry more directly than male farmers (Mohapatra and George 2021). hink it’s okay to have the hypothesis,

just not clear on why) You might also

As a result, we hypothesised that male farmers interact with raptorgiit%’}(g‘liﬁées‘tﬁbﬁo}%fﬂeﬁ‘iléfound

etween male and female
farmer attitudes toward wildlife.

farmers, and thus have different perceptions of raptors. In addition, we assess farmers' attitudes
toward other species (bats and perching birds) using the same criteria. The current study aimed to
collect baseline data for the forest department and policymakers to use in developing conservation
and management plans for raptors in the agriculture ecosystem. Through community outreach
programmes, the forest department and conservation organisations can initiate education
awareness programmes to improve farmers' knowledge of ecology and ecosystem services
provided by raptors in agriculture ecosystems for future conservation initiatives in the region.

Females perceive raptors differently than males.

Figure 1. Flowchart explaining connection between ecosystem services and human

perception (Zoeller et al. 2020).

Material and methods
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Study area

In the hot arid region of Rajasthan, India, we studied a community of diurnal raptors (Fig. 2). The
study area covered 0.198 million square kilometres and was located between 24°31’ and 30°12’
north latitudes and 69°15' to 76°42' east longitudes. The region is characterised by low and erratic
rainfall, with an average annual rainfall of 500 mm, 90 percent of which falls during the monsoon
season (Mohranna et al. 2012). Temperatures can range from 0°C in the winter to 50°C in the
summer. The terrain is slightly undulating within the venue of sand deposited by inland drainage
and streams, with salt lakes and limited water resources and arable lands (Sharma and Sharma
2004). Man's relian(r:e%h?;geanimal rearing, combined with a sparse and nomadic population (Singh
and Kumar 2015). Northern tropical thorn forests (Champion and Seth Classification 6B), which
include Calligonum polygonoidis, Prosopis cineraria, Prosopis juliflora, Acacia capparis, Acacia
Senegal, Acacia catechu, Anogeissus pendula, Butea monosperma, and Azadirachta indica, cover
the rolling arid landscape. Anthropogenic activities have an impact on the landscape because 22.5
million people live there, making it the world's most populous desert at a density of about 84 people
per square kilometre (Singh and Kumar 2015). The majority of residents' occupations (70%) are
farming, raising livestock, and mining. This area is home to numerous resident§ and migratory

raptors despite its harsh climate and man-made limitations. The existence of so many raptor species

in the arid region can be attributed to both §o¢ioeconomic and climatic factors (Chhangani 2007).

Figure 2: Location map of (a) study area and (b) sampling location in arid region Rajasthan

during July 2020 to February 2022

Methods

Data Collection
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From July 2020 to January 2022, we conducted face-to-face interviews with 373 respondents
(Supporting information S2) using semi-structured questionnaires (Supplementary file 1). There
were three main sections to the questionnaire: (A) sociodemographic profile of the respondents,
(B) details on how farmers feel about raptors and the ecosystem services they provide, and (C)
details on how they feel about other species in the area. On a five-point Likert scale (1-Strongly
disagree to agree 5-Strongly) (Likert 1932), respondents were asked to rank raptors according to
their subjective agreement with nine different statements. These items discussed the ecosystem
Note that there are 2 Martinez references, both with hyphenations
benefits and harms that raptors provide (Martinez et al., 2020) and disservices that raptors provide
(Echeverri et al. 2018, Zoeller et al. 2020).
To measure the attitudes of male and female respondents for ecosystem services offered by other
avian species the data was gathered on a Likert scale (Likert 1932, Kross et al. 2018) and then
There is only one question mentioned here
compared with the ecosystem services offered by the raptors. The following questions and details
were used to elicit responses regarding respondents' opinions on the trend of the raptor population:
of the species that you see in your area, did you see them more, less, or about the same as you did
in previous years: 0 (no change), 1 (increasing), and 1 (decreasing) (Morales Reyes et al. 2018).
The survey was carried out utilising convenience sampling (Som 2020). People were informed of
the purpose of the study before they participated in interviews, and only then did they give their
informed consent.
Data analyses
We used regression analysis to examine the relationship between farmers' perceptions of species
population trends and their perceptions of the services (Supporting information S2) offered by
This is really only the first mention of vultures- were farmers able to answer differently for these two groups?

vultures and raptors (Morales reyes et al. 2018). The flow chart of analysis is described in Fig. 3.

The responses to various ecosystem services were then divided into groups according to gender
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and broad categories (Table 1). To verify the data's internal consistency, Cronbach's alpha for the
variables was estimated (Cronbach 1951). To reduce the dimensionality of the
variables, explanatory factor analysis was performed on Likert scale, which produced three
different items that represented nine different services. Scree plots were used to estimate the
number of factors (Supporting information S3, S4). Factanal function was used to divide the likert
scale items into three major categories (Table 1) of ecosystem services provided by raptors
(Echeverri et al. 2019, Zoeller et al. 2020). For both male and female respondents, we also
calculated pairwise correlation across ecosystem services. We created a logit-based binomial
generalised linear model (GLM) (Luoto and Hjort 2004, MacKenzie 2018). The sociodemographic
data of respondent's was kept as a predictive variable, and their perception of raptors, whether they
were helpful or harmful, was kept as an explanatory variable. ANOVA with a post-hoc-Tukey
Honest Significant Difference (HSD) test was employed to determine whether there was a
statistically significant difference between the perceptions of the male and female respondents
about the ecosystem services that raptors provide. Tukey's HSD tests are conservative because
they lessen the chance of a Type I error in addition to allowing comparisons between groups with
multiple categories (Abdi and Williams 2010, Nanda et al. 2021). To compare respondents'
perceptions with those of the other species present in the area (bats and perching birds), perceptions
of the respondents were also collected for those species (Supporting information S5 - S10). The
"CAR" (Fox and Weisberg 2019), "ggplot2 (Wickham 2016), "Psych" (Revelle 2022), and
"Corrplot" (Wei and Simko 2021) packages were used to analyse all the data in R (R Core Team

2020). The open-source, free QGIS software was used to prepare the location map (QGIS 2021).

Results
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216  Perception of Indirect Benefits: There was a significant difference between male and female

217 respqpdents pereentions of how,rapigrs affect crop quality and production (p =009,gnd p =.0001,
The relevant figure is really not showing a clear difference between male and female farmers.
218 respectively). Regarding the impact of raptors on overall yield, there was no discernible difference

Also, add a 0 before the decimal for any values less than 0.
219 Dbetween the opinions of the two categories of respondents (p =.852).
220
221 Perception of Services: There was no discernible difference between male and female respondents'
222 perceptions of raptors' detfimentabeffects on pollinators (p=.021), poultry (p=.013), and livestock
223 (p:.002) (Fl g. 4) Does this mean that everyone thought they were detrimental to pollinators?
224
225  Perception of Direct Benefits: There was no significant difference in male and female respondents'
226  perceptions of the role of raptors in controlling rodents (p=.013) or insects (p=.002), but there was
227 a significant difference in their perceptions of whether raptors can serve as an alternative to
228 pesticides (p=.002) (Supporting information S11). Compared to conventional farmers, organic
229 farmers were moretolerant of raptors (Fig. 5).
This is unclear. Were they more positive or more negative?
230
231  For both vultures and raptors, the regression plot (Fig. 6) shows that farmers frequently view
232 species as advantageous if they believe their population is declining. The results of the factor
This is an interesting finding!
233 analysis show that there are three factors among the items on the Likert scale (Table 1). These
234 variables were interpreted as various categories that stood in for various ecosystem benefits and
I don’t understand this sentence.
235 drawbacks. Disservices were found to be negatively correlated with ecosystem services and other
236 categories for both male and female respondents, according to pairwise correlations across both

237 categories. All the ecosystem services' advantages were adversely correlated with their

238 disadvantages. The "Dr. Jekyll and Mr. Hyde paradox" is demonstrated by the respondents'

Add a citation here- has this been used in the ecosystem services/disservices literature before? Also, I suggest moving this to the dis
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perceptions of the same species as both harmful and advantageous. For male respondents, the
strength of the correlations was greater. According to GLM analysis (Table 2), growing fruit crops
and seed crops were the main factors influencing people's favourable attitudes toward raptors

(p:()_()2 and p()_()() 1, respectively). There is no mention of the bat or songbird data in the results.

Discussion

The concept of ecosystem services has gained widespread acceptance as a way for people to
express the values they attach to different ecosystem functions (Ferreira et al 2018). Studies of
locals' perceptions can offer crucial information for observing, comprehending, and interpreting
the social impacts and ecological results of conservation. Our findings, which demonstrate how
farmers view raptors, highlight the need for ongoing research, focused outreach efforts, and
legislative measures that give farmers the information they need to choose wildlife-friendly
agricultural practices (Kross et al. 2016). According to the impact they are having, raptors are seen
by the respondents as both beneficial and harmful. According to our findings, they can improve
pest control (Raimilla and Rau 2017), but they can also cause negative perceptions due to poultry

This specific reason wasn’t mentioned in the results.
predation. Additionally, raptors were viewed as being extremely beneficial for fruit growers'
Was that what respondents said? .
produce becausertheyrkeep rodentsrand otherpestsioffitherfarm. Putting up nest boxes to draw
raptors can help reduce rodent populations on farms (Coles et al. 2019, Paz Luna et al. 2020). None
Also see Shave et al, Wendt and Johnson, Kross Bourbour & Matinico, Charter et al.
of the respondents confirmed that any of the raptor species in the study area engaged in frugivory
(Fitzsimons and Leighton, 2021).
. Suggest- had positive perceptions of raptors. .. -or- had positive attitudes towards raptors...

Both male and female organic farmers perceived positive attitude towards raptors and were willing
to spend for their conservation. Among respondents, most of the organic farmers believed that

Not mentioned in results section

theircropping method canvalsorberhelpfuliiniconservation'of raptors; this point is also reflected in
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262  the study completed by Kirk et al. (2020). Integrated pest management (IPM) is a decision-based
263 process involving coordinated use of multiple tactics for optimizing the control of all classes of
264  pests (insects, pathogens, weeds, vertebrates) in an ecologically and economically sound manner.
265 It involves regular monitoring of pests, and their natural enemies (Ehler 2006). Raptors play a
You might also point to some of the other papers in the introduction here.
266 effective role in controlling damage to crops by feeding on pests (Peisley et al. 2017, Gorosabel
267 2022) and are important part of IPM (Zagorski 2019). The rodent population can be controlled by
There are very few papers that have actually demonstrated rodent population control by raptors- Kay et al. 1994 did,
268 providing raptors with adequate conservation as suggested by Antkowiak (2004), which will also
269 lower the cost of farming inputs (Machar et al. 2017). They can serve as an alternative to pesticides
270 and reduce the impact of these harmful chemicals have on food chain (Maria et al. 1996, Hughes
271 et al. 2013). As conventional farming is more common than organic farming, further research is
272 needed to understand role of the raptors for controlling insect pests. Views of female respondents
273 on the effect of raptors on livestock varied quite significantly from that of males as most of the
274  female respondents spend more time with their livestock and were out with them in grazing areas
275 for hours in search of fodder. Also, it was observed that perception of raptors and vultures as
276  beneficial depends on level of rareness of species in terms of perceived population. Positive
277 relationship between rareness of species and perception was firstly reported by (Courchamp et al.
278 2015, Hall et al. 2015). There is an opposite relationship between species rareness and perception
I think that some of this background information would be good in the introduction to explain to the reader why you were testing for this relationship.
279 of species as providers of ecosystem services (Morales Reyes et al. 2018). General pubic gives
280 more value to rare species relative to common ones (Angulo and Courchamp 2009). It is a common
281 Dbelief that attitudes and perceptions towards a species are influenced by the degree of its rarity.
282  Although, it was reported that rareness in terms of distribution cannot be a criterion in the decision

283  for investing on conservation of the species (Martin-Lopez et al. 2007). Elusive species which are

284  globally considered as endangered and are least known are rarely perceived as emblematic (Cortés-
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You didn’t ask about individual species, but about broad groups of species
Avizanda et al. 2022). Our results on rarity and perception towards a species are in accordance

with study done by (Otsuka et al. 2016), which indicates that farmers have species specific view
that incorporate cultural and aesthetic value of rare species and they prefer usefulness of these
Were there questions about cultural and aesthetic values?

species over other.

Negative correlations between disservices and other cultural ecosystem services suggest that the
categories are dependent on each other. People are influenced by general positive or negative
effects when judging disservices and benefits. It suggests that likeability of respondents towards
raptors was positively correlated with direct and indirect benefits while negatively correlated with
the disservices. This “Dr. Jekyll and Mr. Hyde” paradox (Morales reyes et al. 2018) can be
understood by socio economic characteristics of the respondents who are involved in poultry
management cites raptor predation of chickens as a loss to their livelihood and livestock owners
view raptors as a threat to the newborn cattle and a carrier of disease while fruit growing and seed

Were there follow up questions to those listed in the supplement? How did you get this level of detail?

growing farmers and those practicing organic agriculture perceive raptors as beneficial in their
effect of controlling rodents and pest. Strength of correlation was slightly more for the male
respondents. It may be explained by the fact that in this region male respondents are more involved
in farming, poultry management, nature guides and transhumance and their interaction with raptors
is more as compared to female respondents.

Implementing long term conservation plans needs taking socio perspective in consideration, wrong
perception of a species can be detrimental for its survival (Ceriaco 2012).To change farmers’
behaviours toward more sustainable conservation of farmland biodiversity, instruments should aim
to influence individual farmer’s motivation and behaviour. However, a lack of knowledge of

farmers’ opinions toward wildlife can lead to poor integration of conservation measures (Katuwal

et al. 2021, Kross et al. 2018). We should aim to place farmland biodiversity “in the hands and
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308 minds” of farmers (Ahnstrom 2009). Without an appreciation of the human dimension to problems
309 of conflict, sustaining species outside protected areas may be difficult ( Lee and Priston 2005).
310 Conclusion

311 For the conservation of raptors, it required landscape-based approach beyond the protected areas.
312 Very few resources and funding are allocated for the conservation of the raptors residing outside
313 protected areas. Arid region of Rajasthan is home of many species of raptors but the overall
314 conservation planning for raptors needs to include a socio-ecological perspective. Designing
315 education and awareness programs along with community participation can reduce conflict with
316 raptor in rural regions and will be beneficial for implementation of long-term conservation

317 programs.

Additional references you might consider adding (some are harder to get access to, feel free to email me if you need help getting a PDF):
- Boux?i , R. P.,, Martinico, B. L., Phillips, E. M., Schlarbaum, J. N., Hawkins, M. G., Hull, J. M., & Kross, S. M. (n.d.). Banding records of nestling barn owls reveal
optimal timing for nest box maintenance in California. The Journal of Wildlife Management, 10. https://doi.org/10.1002/jwmg.22278

- Hafidzi, M. N., & Mohd, N. (2003). The use of the barn owl, Tyto alba, to suppress rat damage in rice fields in Malaysia. In G. R. Singleton, L. A. Hinds, C. J. Krebs, &
D. M. Spratt (Eds.), Rats, mice and people: Rodent biology and management (pp. 274-276). Australian Centre for International Agricultural Research.

-Hindmarch, S., Rattner, B. A., & Elliott, J. E. (2019). Use of blood clotting assays to assess potential anticoagulant rodenticide exposure and effects in free-ranging birds
of prey. Science of The Total Environment, 657, 1205—1216. https://doi.org/10.1016/].scitotenv.2018.11.485

- Kay, B. J., Twigg, L. E., Korn, T. J., & Nicol, H. I. (1994). The use of artificial perches to increase predation on house mice (Mus domesticus) by raptors. Wildlife
Research, 21(1), 95-106. https://doi.org/10.1071/wr9940095

- Kross, S. M., Tylianakis, J. M., & Nelson, X. J. (2012). Effects of Introducing Threatened Falcons into Vineyards on Abundance of Passeriformes and Bird Damage to
Grapes. Conservation Biology, 26(1), 142—149. https://doi.org/10.1111/j.1523-1739.2011.01756.x

- Kross, S., M., & Baldwin, R., A. (2016). Gopherbusters? A Review of the Candidacy of Barn Owls as the Ultimate Natural Pest Control Option. Proceedings of the
Vertebrate Pest Conference, 27. https://doi.org/10.5070/V427110691

- Kross, S. M., Bourbour, R. P., & Martinico, B. L. (2016). Agricultural land use, barn owl diet, and vertebrate pest control implications. Agriculture, Ecosystems &
Environment, 223, 167—174. https://doi.org/10.1016/j.agee.2016.03.002

- Lindell, C., Eaton, R. A., Howard, P. H., Roels, S. M., & Shave, M. E. (2018). Enhancing agricultural landscapes to increase crop pest reduction by vertebrates.
Agriculture, Ecosystems & Environment, 257, 1-11. https://doi.org/10.1016/j.agee.2018.01.028

- O’Bryan, C. J., Braczkowski, A. R., Beyer, H. L., Carter, N. H., Watson, J. E. M., & McDonald-Madden, E. (2018). The contribution of predators and scavengers to
human well-being. Nature Ecology & Evolution, 2(2), 229-236. https://doi.org/10.1038/s41559-017-0421-2

- Ojwang, D. O., & Oguge, N. O. (2003). Testing a biological control program for rodent management in a maize cropping system in Kenya. In G. R. Singleton, L. A.
Hinds, C. J. Krebs, & D. M. Spratt (Eds.), Rats, mice and people: Rodent biology and management. Australian Centre for International Agricultural Research.

- Salim, H., Noor, H. M., Hamid, N. H., Omar, D., Kasim, A., & Abidin, C. (2014). SECONDARY POISONING OF CAPTIVE BARN OWLS, Tyto alba javanica
THROUGH FEEDING WITH RATS POISONED WITH CHLOROPHACINONE AND BROMADIOLONE. Journal of Oil Palm Research, 26(1), 62—72.

- St. George, D. A., & Johnson, M. D. (2021). Effects of habitat on prey delivery rate and prey species composition of breeding barn owls in winegrape vineyards.
Agriculture, Ecosystems & Environment, 312, 107322. https://doi.org/10.1016/j.agee.2021.107322

- Wendt, C. A., & Johnson, M. D. (2017). Multi-scale analysis of barn owl nest box selection on Napa Valley vineyards. Agriculture, Ecosystems & Environment, 247, 75—
83. https://doi.org/10.1016/j.agee.2017.06.02

*Note a few of the above are papers I have co-authored. No pressure to include them all!
Peer] reviewing PDF | (2022:07:75431:0:3:NEW 11 Oct 2022)


Sara Kross
Additional references you might consider adding (some are harder to get access to, feel free to email me if you need help getting a PDF):
- Bourbour, R. P., Martinico, B. L., Phillips, E. M., Schlarbaum, J. N., Hawkins, M. G., Hull, J. M., & Kross, S. M. (n.d.). Banding records of nestling barn owls reveal optimal timing for nest box maintenance in California. The Journal of Wildlife Management, 10. https://doi.org/10.1002/jwmg.22278

- Hafidzi, M. N., & Mohd, N. (2003). The use of the barn owl, Tyto alba, to suppress rat damage in rice fields in Malaysia. In G. R. Singleton, L. A. Hinds, C. J. Krebs, & D. M. Spratt (Eds.), Rats, mice and people: Rodent biology and management (pp. 274–276). Australian Centre for International Agricultural Research.

-Hindmarch, S., Rattner, B. A., & Elliott, J. E. (2019). Use of blood clotting assays to assess potential anticoagulant rodenticide exposure and effects in free-ranging birds of prey. Science of The Total Environment, 657, 1205–1216. https://doi.org/10.1016/j.scitotenv.2018.11.485

- Kay, B. J., Twigg, L. E., Korn, T. J., & Nicol, H. I. (1994). The use of artificial perches to increase predation on house mice (Mus domesticus) by raptors. Wildlife Research, 21(1), 95–106. https://doi.org/10.1071/wr9940095

- Kross, S. M., Tylianakis, J. M., & Nelson, X. J. (2012). Effects of Introducing Threatened Falcons into Vineyards on Abundance of Passeriformes and Bird Damage to Grapes. Conservation Biology, 26(1), 142–149. https://doi.org/10.1111/j.1523-1739.2011.01756.x

- Kross, S., M., & Baldwin, R., A. (2016). Gopherbusters? A Review of the Candidacy of Barn Owls as the Ultimate Natural Pest Control Option. Proceedings of the Vertebrate Pest Conference, 27. https://doi.org/10.5070/V427110691

- Kross, S. M., Bourbour, R. P., & Martinico, B. L. (2016). Agricultural land use, barn owl diet, and vertebrate pest control implications. Agriculture, Ecosystems & Environment, 223, 167–174. https://doi.org/10.1016/j.agee.2016.03.002

- Lindell, C., Eaton, R. A., Howard, P. H., Roels, S. M., & Shave, M. E. (2018). Enhancing agricultural landscapes to increase crop pest reduction by vertebrates. Agriculture, Ecosystems & Environment, 257, 1–11. https://doi.org/10.1016/j.agee.2018.01.028

- O’Bryan, C. J., Braczkowski, A. R., Beyer, H. L., Carter, N. H., Watson, J. E. M., & McDonald-Madden, E. (2018). The contribution of predators and scavengers to human well-being. Nature Ecology & Evolution, 2(2), 229–236. https://doi.org/10.1038/s41559-017-0421-2

- Ojwang, D. O., & Oguge, N. O. (2003). Testing a biological control program for rodent management in a maize cropping system in Kenya. In G. R. Singleton, L. A. Hinds, C. J. Krebs, & D. M. Spratt (Eds.), Rats, mice and people: Rodent biology and management. Australian Centre for International Agricultural Research.

- Salim, H., Noor, H. M., Hamid, N. H., Omar, D., Kasim, A., & Abidin, C. (2014). SECONDARY POISONING OF CAPTIVE BARN OWLS, Tyto alba javanica THROUGH FEEDING WITH RATS POISONED WITH CHLOROPHACINONE AND BROMADIOLONE. Journal of Oil Palm Research, 26(1), 62–72.

- St. George, D. A., & Johnson, M. D. (2021). Effects of habitat on prey delivery rate and prey species composition of breeding barn owls in winegrape vineyards. Agriculture, Ecosystems & Environment, 312, 107322. https://doi.org/10.1016/j.agee.2021.107322

- Wendt, C. A., & Johnson, M. D. (2017). Multi-scale analysis of barn owl nest box selection on Napa Valley vineyards. Agriculture, Ecosystems & Environment, 247, 75–83. https://doi.org/10.1016/j.agee.2017.06.02

*Note a few of the above are papers I have co-authored. No pressure to include them all!


PeerJ

319

320

321

322
323

324
325

326
327
328

329
330
331
332
333

334
335
336
337

338
339
340

341
342

343
344

References

Abdi, H., & Williams, L. J. (n.d.). Tukey’s Honestly Significant Dillerence (HSD) Test.5.
Ahnstrom, J. (2009). Farmland Biodiversity—In the Hands and Minds of Farmers.

Angulo, E., & Courchamp, F. (2009). Rare species are valued big time. PloS One, 4(4), €5215.
https://doi.org/10.1371/journal.pone.0005215

Antkowiak, K., & Hayes, T. (2004). Rodent Pest Control Through the Reintroduction of an
Extirpated Raptor Species. 21(4), 4.

Belaire, J. A., Westphal, L., Whelan, C., & Minor, E. (2015). Urban residents’ perceptions of birds
in the neighborhood: Biodiversity, cultural ecosystem services, and disservices. The

Condor, 117,192-202.

Bennett, E., Cramer, W., Begossi, A., Cundill, G., Diaz, S., Egoh, B., Geijzendorffer, I. R., Krug,
C., Lavorel, S., Lazos, E., Lebel, L., Martin-Lopez, B., Meyfroidt, P., Mooney, H., Nel, J.,
Pascual, U., Payet, K., Pérez-Harguindeguy, N., Peterson, G., & Woodward, G. (2015).
Linking biodiversity, ecosystem services, and human well-being:three challenges for

designing research for sustainability. Current Opinion in Environmental Sustainability.

Cai, M., & Pettenella, D. (2013). Protecting biodiversity outside protected areas: Can agricultural
landscapes contribute to bird conservation on Natura 2000 in Italy? Journal of
Environmental  Engineering  and  Landscape  Management, 21(1), 1-11.

https://doi.org/10.3846/16486897.2012.663089

Ceriaco, L. M. (2012). Human attitudes towards herpetofauna: The influence of folklore and
negative values on the conservation of amphibians and reptiles in Portugal. Journal of

Ethnobiology and Ethnomedicine, 8, 8. https://doi.org/10.1186/1746-4269-8-8

Chhangani, A. K. (2007). Sightings and nesting sites of Red-headed Vulture Sarcogyps calvus in
Rajasthan, India. 3(6), 4.

Coles, G., Wallis, R., & Brennan, D. (2019). Using raptors to disperse pest birds in Victoria. Vol.
36, no. (2019), pp. 132—136.

Peer] reviewing PDF | (2022:07:75431:0:3:NEW 11 Oct 2022)



PeerJ

345
346
347

348
349
350
351

352
353
354

355

356

357
358
359

360
361
362

363
364
365

366
367
368
369
370

Cortés-Avizanda, A., Martin-Lopez, B., Ceballos, O., & Pereira, H. M. (2018). Stakeholders
perceptions of the endangered Egyptian vulture: Insights for conservation. Biological

Conservation, 218, 173—180. https://doi.org/10.1016/j.biocon.2017.09.028

Costa, C. A., Guiné, R. P. F., Costa, D. V. T. A., Correia, H. E., & Nave, A. (2019). Chapter 3—
Pest Control in Organic Farming. In S. Chandran, M. R. Unni, & S. Thomas (Eds.),
Organic Farming (pp. 41-90). Woodhead Publishing. https://doi.org/10.1016/B978-0-12-
813272-2.00003-3

Courchamp, F., Angulo, E., Rivalan, P., Hall, R. J., Signoret, L., Bull, L., & Meinard, Y. (2006).
Rarity Value and Species Extinction: The Anthropogenic Allee Effect. PLOS Biology,
4(12), e415. https://doi.org/10.1371/journal.pbio.0040415

Cronbach, Lee J. (1951). "Coefficient alpha and the internal structure of tests".
Psychometrika. Springer Science and Business Media LLC. 16 (3): 297-334.

Dangour, A. D., Lock, K., Hayter, A., Aikenhead, A., Allen, E., & Uauy, R. (2010). Nutrition-
related health effects of organic foods: A systematic review. The American Journal of

Clinical Nutrition, 92(1), 203-210. https://doi.org/10.3945/ajcn.2010.29269

Echeverri, A., Karp, D. S., Naidoo, R., Tobias, J. A., Zhao, J., & Chan, K. M. A. (2020). Can avian
functional traits predict cultural ecosystem services? People and Nature, 2(1), 138—151.

https://doi.org/10.1002/pan3.10058

Ehler, L. E. (2006). Integrated pest management (IPM): Definition, historical development and
implementation, and the other IPM. Pest Management Science, 62(9), 787-789.
https://doi.org/10.1002/ps.1247

Emmerson, M., Morales, M., Ofiate, J., Batary, P., Berendse, F., Liira, J., Aavik, T., Guerrero, I.,
Bommarco, R., Eggers, S., Pirt, T., Tscharntke, T., Weisser, W., Clement, L., &
Bengtsson, J. (2016). How Agricultural Intensification Affects Biodiversity and Ecosystem
Services. Advances in Ecological Research, 55, 43-97.

https://doi.org/10.1016/bs.aecr.2016.08.005

Peer] reviewing PDF | (2022:07:75431:0:3:NEW 11 Oct 2022)


https://doi.org/10.1371/journal.pbio.0040415
https://doi.org/10.3945/ajcn.2010.29269
https://doi.org/10.1002/pan3.10058

PeerJ

371
372
373

374
375

376
377

378
379
380
381

382
383
384

385
386
387

388
389
390

391
392

393
394
395

396
397

Ferreira, A., Zimmermann, H., Santos, R., & von Wehrden, H. (2018). A Social-Ecological
Systems Framework as a Tool for Understanding the Effectiveness of Biosphere Reserve

Management. Sustainability, 10(10), 3608.

Fitzsimons, J. A., & Leighton, J. (2021). Frugivory in Raptors: New Observations from Australia
and a Global Review. Birds, 2(4), 338-350.

Fox J, Weisberg S (2019). An R Companion to Applied Regression, Third edition. Sage, Thousand

Oaks CA. https://socialsciences.mcmaster.ca/jfox/Books/Companion/.

Garcia, C. A., Bhagwat, S. A., Ghazoul, J., Nath, C. D., Nanaya, K. M., Kushalappa, C. G.,
Raghuramulu, Y., Nasi, R., & Vaast, P. (2010). Biodiversity Conservation in Agricultural

Landscapes: Challenges and Opportunities of Coffee Agroforests in the Western Ghats,
India. Conservation Biology, 24(2), 479-488.

Gaston, K. J., Cox, D. T. C., Canavelli, S. B., Garcia, D., Hughes, B., Maas, B., Martinez, D.,
Ogada, D., & Inger, R. (2018). Population Abundance and Ecosystem Service Provision:
The Case of Birds. BioScience, 68(4), 264-272.

Gibbs, K. E., Mackey, R. L., & Currie, D. J. (2009). Human land use, agriculture, pesticides and
losses of imperiled species. Diversity and Distributions, 15(2), 242-253.
https://doi.org/10.1111/j.1472-4642.2008.00543.x

Gorosabel, A., Bernad, L., & Pedrana, J. (2022). Using the ecosystem services approach to link
raptors with human well-being in the Southeast Pampas of Argentina. Biodiversity and

Conservation, 1-22. https://doi.org/10.1007/s10531-022-02372-2

Hall, R. J., Milner-Gulland, E. J., & Courchamp, F. (2008). Endangering the endangered: The

effects of perceived rarity on species exploitation. Conservation Letters, 1(2), 75-81.

Hughes, J., Sharp, E., Taylor, M. J., Melton, L., & Hartley, G. (2013). Monitoring agricultural
rodenticide use and secondary exposure of raptors in Scotland. Ecotoxicology, 22(6), 974—

984. https://doi.org/10.1007/s10646-013-1074-9

Ithika, C.S., Singh, S.P. and Gautam, G. 2013. Adoption of Scientific Poultry Farming Practices
by the Broiler Farmers in Haryana. Indian Journal of Animal Sciences. 3(2): 417-422.

Peer] reviewing PDF | (2022:07:75431:0:3:NEW 11 Oct 2022)


https://socialsciences.mcmaster.ca/jfox/Books/Companion/

PeerJ

398
399
400
401

402
403
404

405
406
407

408
409
410
411

412
413
414

415
416
417

418

419
420
421

422
423
424

Katuwal, H. B., Zhang, M., Baral, H. S., Sharma, H. P., & Quan, R.-C. (2021). Assessment of
farmers’ knowledge and perceptions towards farmland birds show the need of conservation

interventions. Global Ecology and Conservation, 27, e01563.
https://doi.org/10.1016/j.gecco.2021.e01563

Kirk, D. A., Martin, A. E., & Freemark Lindsay, K. E. (2020). Organic farming benefits birds most
in regions with more intensive agriculture. Journal of Applied Ecology, 57(6), 1043—1055.
https://doi.org/10.1111/1365-2664.13589.

Kross, S. M., Ingram, K. P., Long, R. F., & Niles, M. T. (2018). Farmer Perceptions and Behaviors
Related to Wildlife and On-Farm Conservation Actions: Farmer perceptions of wildlife.

Conservation Letters, 11(1), €e12364. https://doi.org/10.1111/conl.12364

Kross, S. M., Kelsey, T. R., McColl, C. J., & Townsend, J. M. (2016). Field-scale habitat
complexity enhances avian conservation and avian-mediated pest-control services in an

intensive agricultural crop. Agriculture, Ecosystems & Environment, 225, 140—149.

https://doi.org/10.1016/j.agee.2016.03.043

Kumar, R., Devi, I., Meena, R. L., & Kumar, A. (2021). Role of farm women in animal husbandry
of semi-arid Rajasthan. Indian Journal of Small Ruminants (The), 27(1), 118-122.
https://doi.org/10.5958/0973-9718.2021.00015.5

Lee, P., & Priston, N. (2005). Human attitudes to primates: Perceptions of pests, conflict and
consequences for primate conservation. Commensalism and Conflict: The Human-Primate

Interface. https://doi.org/10.1002/047001539X.chl.

Likert R. A technique for the measurement of attitudes. Arch Psychology. 1932;22(140):55

Luoto, M., & Hjort, J. (2004). Generalized linear modelling in periglacial studies: Terrain
parameters and patterned ground. Permafrost and Periglacial Processes, 15(4), 327-338.
https://doi.org/10.1002/ppp.482

Machar, 1., Harmacek, J., Vrublova, K., Filippovova, J., & Brus, J. (2017). Biocontrol of Common
Vole Populations by Avian Predators Versus Rodenticide Application. Polish Journal of
Ecology, 65(3), 434444,

Peer] reviewing PDF | (2022:07:75431:0:3:NEW 11 Oct 2022)


https://doi.org/10.1002/047001539X.ch1
https://doi.org/10.1002/ppp.482

PeerJ

425
426

427
428
429
430

431
432
433
434

435
436

437
438
439

440
441
442

443
444
445

446
447
448
449

450
451

MacKenzie, D. 1. (2018). Occupancy estimation and modeling inferring patterns and dynamics of

species occurrence. Academic Press.

Mohapatra, G., & George, M. (2021). Perception and adaptation of agricultural households to
climate change in the semi-arid regions of Rajasthan — a gender perspective study.
Ecofeminism and Climate Change, 2(3), 146—155. https://doi.org/10.1108/EFCC-04-2021-
0007

Morales-Reyes, Z., Martin-Lopez, B., Moleon, M., Mateo-Tomas, P., Botella, F., Margalida, A.,
Donézar, J., Blanco, G., Pérez Ibarra, 1., & Sanchez-Zapata, J. (2018). Farmer Perceptions
of the Ecosystem Services Provided by Scavengers: What, Who, and to Whom.
Conservation Letters, 11, €12392. https://doi.org/10.1111/conl.12392

Morandin, L., & Winston, M. (2006). Pollinators provide economic incentive to preserve natural

land in agroecosystems. Agriculture, Ecosystems & Environment, 116,289-292.

Maria, P., Garcia-Fernandez, A. J., Barba, A., Riboni, 1., Romero, D., & Sanchez-Garcia, J. A.
(1996). Organochlorine pesticide accumulation in several species of raptors from

Southeastern Spain. Toxicology Letters, 88, 80.

Martinez-Sastre, R., Garcia, D., Minarro, M., & Martin-Lopez, B. (2020). Farmers’ perceptions
and knowledge of natural enemies as providers of biological control in cider apple

orchards. Journal of Environmental Management, 266, 110589.

Martin-Lépez, B., Montes, C., & Benayas, J. (2007). The non-economic motives behind the
willingness to pay for biodiversity conservation. Biological Conservation, 139, 67-82.

https://doi.org/10.1016/j.biocon.2007.06.005

Moharana PC, Sharma BM, Biswas DR, Dwivedi BS, Singh RV. Long-term effect of nutrient
management on soil fertility and soil organic carbon pools under a 6-year-old pearl millet—
wheat cropping system in an Inceptisol of subtropical India. Field Crops Research. 2012

Sep 20;136:32—41.

Nanda, A., Mohapatra, Dr. B. B., Mahapatra, A. P. K., Mahapatra, A. P. K., & Mahapatra, A. P.
K. (2021). Multiple comparison test by Tukey’s honestly significant difference (HSD): Do

Peer] reviewing PDF | (2022:07:75431:0:3:NEW 11 Oct 2022)



PeerJ

452
453

454
455
456

457
458

459
460
461
462
463

464
465
466
467

468
469
470

471
472
473
474
475

476
477
478
479

the confident level control type I error. International Journal of Statistics and Applied

Mathematics, 6(1), 59-65.

Naranjo, S. E., Ellsworth, P. C., & Frisvold, G. B. (2015). Economic Value of Biological Control
in Integrated Pest Management of Managed Plant Systems. Annual Review of

Entomology, 60(1), 621-645. https://doi.org/10.1146/annurev-ento-010814-021005

Otsuka, K., Nakano, Y., & Takahashi, K. (2016). Contract Farming in Developed and Developing

Countries. Annual Review of Resource Economics, 8.

Panwar, N., Ramesh, P., Bahadur, A., & Ramana, S. (2010). Influence of Organic, Chemical, and
Integrated Management Practices on Soil Organic Carbon and Soil Nutrient Status under
Semi-arid Tropical Conditions in Central India. Communications in Soil Science and Plant
Analysis - COMMUN  SOIL  SCI  PLANT  ANAL, 41, 1073-1083.
https://doi.org/10.1080/00103621003687166

Paz Luna, A., Bintanel, H., Vifuela, J., & Villantia, D. (2020). Nest-boxes for raptors as a
biological control system of vole pests: High local success with moderate negative
consequences for non-target species. Biological Control, 146, 104267.

https://doi.org/10.1016/j.biocontrol.2020.104267

Peisley, R. K., Saunders, M. E., & Luck, G. W. (2017). Providing perches for predatory and
aggressive birds appears to reduce the negative impact of frugivorous birds in vineyards.

Wildlife Research, 44(4), 334-342. https://doi.org/10.1071/WR17028

Perrings, C., Baumgirtner, S., Brock, W., Chopra, K., Conte, M., Costello, C., Duraiappah, A.,
Kinzig, A., Pascual, U., & Polasky, S. (2009). The economics of biodiversity and
ecosystem services. Biodiversity, Ecosystem Functioning, and Human Wellbeing: An
Ecological and Economic Perspective. Oxford University Press, Oxford, 230-247.
https://doi.org/10.1093/acprof:0s0/9780199547951.003.0017

Pooley, S., Barua, M., Beinart, W., Dickman, A., Holmes, G., Lorimer, J., Loveridge, A.,
Macdonald, D., Marvin, G., Redpath, S., Sillero, C., Zimmermann, A., & Milner-Gulland,
E. (2017). An interdisciplinary review of current and future approaches to improving

human-predator relations. Conservation Biology, Early view.

Peer] reviewing PDF | (2022:07:75431:0:3:NEW 11 Oct 2022)


https://doi.org/10.1016/j.biocontrol.2020.104267

PeerJ

480

481
482

483
484

485
486
487

488
489
490
491
492

493
494
495
496
497

498
499

500
501
502

503
504
505

506
507

QGIS.org, 2021. QGIS Geographic Information System. QGIS Association.

Revelle W (2022). psych: Procedures for Psychological, Psychometric, and Personality Research.

Northwestern University, Evanston, Illinois.

R Core Team (2020). R: A language and environment for statistical computing. R Foundation for

Statistical Computing, Vienna, Austria. URL https://www.R-project.org/.

Raimilla, V., & Rau, J. (2017). Human perceptions towards birds of prey: A synoptic review
centered in the customs and myths in the south-austral zone of Chile. E/ Hornero, 032(01),

139-149.

Rusch, A., Chaplin-Kramer, R., Gardiner, M. M., Hawro, V., Holland, J., Landis, D., Thies, C.,
Tscharntke, T., Weisser, W. W., Winqvist, C., Woltz, M., & Bommarco, R. (2016).
Agricultural landscape simplification reduces natural pest control: A quantitative synthesis.
Agriculture, Ecosystems & Environment, 221, 198-204.
https://doi.org/10.1016/j.agee.2016.01.039

Sarwar, A. K. M. G. (2019). Plant Biodiversity and Conservation of Higher Plants in Bangladesh:
Present Status and Future Prospects. In Sangeetha, J., Thangadurai, D., Goh, H.C. and
Islam, S. (eds.). Biodiversity and Conservation: Characterization and Utilization of Plants,
Microbes and Natural Resources for Sustainable Development and Ecosystem

Management.

Sekercioglu, C., Wenny, D., & Whelan, C. (2016). Why Birds Matter: Avian Ecological Function

and Ecosystem Services.

Sharma P, Sharma R. Groundwater Markets Across Climatic Zones: A Comparative Study of Arid
and Semi-Arid Zones of Rajasthan. Indian Journal of Agricultural Economics. 2004 Jan

1;59:138-50.

Shave, M. E., S. A. Shwiff, J. L. Elser, and C. A. Lindell. 2018. Falcons using orchard nest boxes
reduce fruit-eating bird abundances and provide economic benefits for a fruit-growing

region. Journal of Applied Ecology 55:2451-2460.

Singh RB, Kumar A. Climate variability and water resource scarcity in drylands of Rajasthan,

India. Geoenvironmental Disasters. 2015 Mar 13;2(1):7.

Peer] reviewing PDF | (2022:07:75431:0:3:NEW 11 Oct 2022)



PeerJ

508

509
510

511

512

513
514
515

516
517
518
519
520
521
522

SOM, R. K. (2020). PRACTICAL SAMPLING TECHNIQUES. CRC PRESS.

van Bruggen, A. H., Gamliel, A., & Finckh, M. R. (2016). Plant disease management in organic
farming systems. Pest Management Science, 72(1), 30—44.

Wei T, Simko V (2021). R package 'corrplot': Visualization of a Correlation Matrix.
Wickham H (2016). ggplot2: Elegant Graphics for Data Analysis. Springer-Verlag New York.

Zagorski, M. E. (2019). Winter ecology of raptors in cover-cropped agroecosystems in western
Indiana [Thesis, Purdue University Graduate School].
https://doi.org/10.25394/PGS.11302805.v1

Zhang, W, Ricketts, T. H., Kremen, C., Carney, K., & Swinton, S. M. (2007). Ecosystem
services and dis-services to agriculture. Ecological Economics, 64, 253-260.
https://doi.org/10.1016/j.ecolecon.2007.02.024

Zoeller, K. C., Gurney, G. G., & Cumming, G. S. (2022). The influence of landscape context

on the production of cultural ecosystem services. Landscape Ecology, 37(3), 883—-894.
https://doi.org/10.1007/s10980-022-01412-0

Peer] reviewing PDF | (2022:07:75431:0:3:NEW 11 Oct 2022)


https://doi.org/10.1016/j.ecolecon.2007.02.024
https://doi.org/10.1007/s10980-022-01412-0

PeerJ

523

524

525

526

527

528

529

530

531

532

533

534

535

536

537

538

539

540

541

542

543

544

Figure legends

Figure 1. Flowchart explaining connection between ecosystem services and human perception

(Zoeller et al. 2020)

Figure 2: Location map of (a) study area and (b) sampling location in arid region Rajasthan during July

2020 to February 2022

Figure 3. Flowchart explaining steps followed for regression analysis (Morales reyes et al. 2018).

Figure 4. Perception of male and female respondents towards raptors in arid region Rajasthan

(A Indirect Benefits: (Al Increases crop quality, A2 Increases yield, A3 Essential for crop production),
B Negative/Disservice: (B1 Causes damage to pollinators, B2 Causes damage to poultry, B3. Causes
damage to livestock), C Direct Benefits: (C1 Controls Insects, C2 Controls Rodents, C3 Alternative to

Pesticides)

Figure 5. Perception of respondents practicing conventional and organic agriculture towards raptors in arid

region Rajasthan.

Figure 6. Regression plot showing perception of population of raptors/vultures vs. perception of ecosystem

services by raptors/vultures in arid region Rajasthan.
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Figure 7. Pairwise correlation between cultural ecosystem services as perceived by respondents in arid

region Rajasthan.

Table legends

Table 1: Categorization of perception of farmers on ecosystem services in major categories (Echeverri et

al. 2019, Zoeller et al. 2020).

Table 2. GLM analysis of Socio-Demographic variables and their effect on raptor perception in arid region

Rajasthan.
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Table 1l(on next page)

Categorization of perception of farmers on ecosystem services in major categories
(Echeverri et al. 2019, Zoeller et al. 2020).
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1 Table 1: Categorization of perception of farmers on ecosystem services in major categories

2 (Echeverri et al. 2019, Zoeller et al. 2020)

Name these 3 columns

Serial | Construct Benefit and loss of raptors Factor Loading

Code

A Indirect Benefits Al. Increases crop quality 0.787 0.150 0.252
(Cronbach’s A2. Increases yield 0.810 0.215 0.212
alpha=0.913) A3.  Essential for  Crop | 0.904 0.209 0.192

Production

B Negative/Disservice | B1. Causes damage to pollinators | 0.307 0.587
(Cronbach’s B2. Causes damage to poultry 0.217 0.332 0.735
alpha=0.769) B3. Causes damage to livestock | 0.127 0.353 0.662

C Direct Benefits C1. Controls Insects 0.137 0.769 0.132
(Cronbach’s C2. Controls Rodents 0.197 0.734 0.237
alpha=0.813) C3. Alternative to Pesticides 0.175 0.669 0.264

w
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Table 2(on next page)

GLM analysis of Socio-Demographic variables and their effect on raptor perception in
arid region Rajasthan.
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1 Table 1: Categorization of perception of farmers on ecosystem services in major categories

2 (Echeverri et al. 2019, Zoeller et al. 2020)

Serial | Construct Benefit and loss of raptors Factor Loading

Code

A Indirect Benefits Al. Increases crop quality 0.787 0.150 0.252
(Cronbach’s A2. Increases yield 0.810 0.215 0.212
alpha=0.913) A3.  Essential for  Crop | 0.904 0.209 0.192

Production

B Negative/Disservice | B1. Causes damage to pollinators | 0.307 0.587
(Cronbach’s B2. Causes damage to poultry 0.217 0.332 0.735
alpha=0.769) B3. Causes damage to livestock | 0.127 0.353 0.662

C Direct Benefits C1. Controls Insects 0.137 0.769 0.132
(Cronbach’s C2. Controls Rodents 0.197 0.734 0.237
alpha=0.813) C3. Alternative to Pesticides 0.175 0.669 0.264

w
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More information is needed in this table header. What family of errors was used for the GLM? Was the response variable a
composite score for overall perception? Or based on a specific question? Many of the coefficients are categorical, so should be
presented with the category- I added some points below- (plus the intercept should be interpreted in the table legend).

6 Table 2. GLM analysis of Socio-Demographic variables and their effect on Raptor perception

Coefficient Estimate Std. Error Z value Pr(>z)

(Intercept) -16.99807 624.19538 -0.027 0.978275

Gender 0.08132 0.36984 0.220 0.825974

This is likely gender:male?

Fruit Crops -0.76781 0.33034 -2.324 0.020111 *
Is this fruit crops/know?

Farming.method 1.08905 1.12765 0.966 0.334162
Is this organic?

Education 14.83957 624.19389 0.024 0.981033

Seed Crops -1.67898 0.43777 -3.835 0.000125 ***

Forage Crops 1.55572 0.40745 3.818 0.0546

Vegetable 0.55477 0.50588 1.097 0.272792

Livestock 0.83013 0.76202 1.089 0.275983

Null deviance: 501.08 on 372 degrees of freedom

Residual deviance: 422.16 on 360 degrees of freedom

AIC: 448.16, Number of Fisher Scoring iterations: 13
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Figure 1

Flowchart explaining connection between ecosystem services and human perception
(Zoeller et al. 2020)

Flowchart explaining connection between ecosystem services and human perception (Zoeller

eta .2 02 0) I don’t think Figure 1 is necessarily. You also need permission to reprint this if it’s directly from the Zoeller paper.
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Figure 1. Flowchart explaining connection between ecosystem services and human perception (Zoeller et al. 2020)

Peer] reviewing PDF | (2022:07:75431:0:3:NEW 11 Oct 2022)


Sara Kross
I don’t think Figure 1 is necessarily. You also need permission to reprint this if it’s directly from the Zoeller paper. 


PeerJ Manuscript to be reviewed

Figure 2

Location map of (a) study area and (b) sampling location in arid region Rajasthan during
July 2020 to February 2022

Location map of (a) study area and (b) sampling location in arid region Rajasthan during July

2 02 O to Feb rda ry 2 0 2 2 a and b aren’t shown on the maps. I don’t think the 2 insets of India on the left are
needed (just keep the bottom one). Explain what the different maps are showing. Is the
bottom right brown map needed? Why are the points on the blue map so smudgy? Are

they towns?

!

Study Area Map of Arid Region of
Raiasthan

Figure 2: Location map of (a) study area and (b) sampling location in arid region Rajasthan during July 2020 to February 2022
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Figure 3

Flowchart explaining steps followed for regression analysis (Morales reyes et al. 2018).

Flowchart explaining steps followed for regression analysis (Morales reyes et al. 2018).

Average Farmers
Perveeption of
Population trend of the
species
(-1~ decreasing,
@-stable, 1-increasing)

Fig 3. Flowchart explaining steps followed for regression analysis (Morales reyes et al.2018).

This is helpful, but I’'m not sure it’s necessary. Check for typos and also make sure the arrows
are going in the correct direction.
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Figure 4

Perception of male and female respondents towards raptors in arid region Rajasthan

A Indirect Benefits: (Al Increases crop quality, A2 Increases yield, A3 Essential for crop
production), B Negative/Disservice: (B1 Causes damage to pollinators, B2 Causes damage
to poultry, B3. Causes damage to livestock), C Direct Benefits: (C1 Controls Insects, C2

Controls Rodents, C3 Alternative to Pesticides)

If possible, it would be good to offset (dodge) the male/female bars so they aren’t overlapping. Point out that this is showing the mean (+/- what?)
It would be better to include the category names on the figure itself instead of the legend- you can use coord flip() in your ggplot code to give you more space for the caf
names.

® ® & Gender
L ® Female

® Male

Perception

AZ ,": 3 E.I 1 I:EI‘ ':9b 3 l_'. 1
Category
Figure 4. Perception of male and female respondents towards raptors in arid region Rajasthan
A Indirect Benefits: (A1 Increases crop quality, A2 Increases yield, A3 Essential for crop production), B Negative/Disservice:

(B1 Causes damage to pollinators, B2 Causes damage to poultry, B3. Causes damage to livestock), C Direct Benefits: (Cl
Controls Insects, C2 Controls Rodents, C3 Alternative to Pesticides)
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Figure 5

Perception of respondents practicing conventional and organic agriculture towards
raptors in arid region Rajasthan.

Perception of respondents practicing conventional and organic agriculture towards raptors in

arid region Rajasthan.
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Figure 5. Perception of respondents practicing conventional and organic agriculture towards raptors in arid region

Rajasthan
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Figure 6

Regression plot showing perception of population of raptors/vultures vs. perception of
ecosystem services by raptors/vultures in arid region Rajasthan.

Regression plot showing perception of population of raptors/vultures vs. perception of

ecosystem services by raptors/vultures in arid region Rajasthan.
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Figure 6. Regression plot showing Perception of population of Raptors/Vultures vs. Perception of Ecosystem

services by Raptors/Vultures in arid region of Rajasthan
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Figure 7

Pairwise correlation between cultural ecosystem services as perceived by respondents
in arid region Rajasthan.

Pairwise correlation between cultural ecosystem services as perceived by respondents in arid

region Rajasthan.
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Fig 7: Pairwise correlation between cultural ecosystem services as perceived by respondents in arid region of Rajasthan
A Indirect Benefits: (A1l Increases crop quality, A2 Increases yield, A3 Essential for crop production), B Negative/Disservice:

(B1 Causes damage to pollinators, B2 Causes damage to poultry, B3. Causes damage to livestock), C Direct Benefits: (CI
Controls Insects, C2 Controls Rodents, C3 Alternative to Pesticides)
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