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ABSTRACT: Some wild animal species quickly adapt to anthropogenic environments, producing unusually large populations,
causing human-wildlife conflicts. The objective of this study is to understand the way the farmers perceive the fauna and the
information they possess regarding the damages those animals inflict on their crops in southeastern Brazil. We collected data by
presenting 200 questionnaires and conducting 22 semi-structured interviews with the rural producers in a region characterized by
an agrarian matrix intermixed with small forest patches. Nearly every rural producer (99%) who answered the questionnaire (7 =
107) had suffered wild animal-triggered economic losses, especially by the White-eyed Parakeet Psittacara leucophthalmus (51%),
which attacked maize and fruit crops. A substantial portion of these farmers (38%) has employed some control method, including
acoustic techniques (42.5%), like fireworks, and visual techniques (41%), like scarecrows. The farmers concurred that effective
control methods are necessary for the White-eyed Parakeet, as current techniques proved inadequate. The understanding that the
rural producers possess about the problem will facilitate designing new control strategies to manage this pest species. However, to
ensure its success, a suitable management plan must be formulated to guarantee that the local rural occupations are maintained,

incorporating human dimensions into wildlife management.

KEY-WORDS: crops damage, ethnozoology, human-wildlife conflict, problem species, Psittacidae.

INTRODUCTION

Vast sections of almost all the world ecosystems have been
converted into landscapes predominantly for human
exploitation, particularly farming (Greenberg ez al. 1997,
Daily ez al. 2001), thus negatively affecting most wild
species and their populations (McLaughlin & Mineau
1995, Verhulst ez al. 2004). However, the extension of
agricultural locations may also result in the population
explosion of some species, partly due to the associated
rise in the food, as well as resting and reproduction sites
becoming more available (Singleton ez 2/. 1999, Koopman
& Pitt 2007).

Any animal species in an agricultural ecosystem
which  shows disproportionate and  unrestrained
population explosion frequently poses a problem for man
(Fall & Jackson 2002). Such human-wildlife conflicts
mostly originate from the economic losses these species
inflict on the rural owners (Tracey ez /. 2007), inducing
a change in their perception of the wildlife (Messmer

2009). Thus, wild fauna, normally accepted as being
economically, recreationally, and aesthetically useful, are
hence considered undesirable and problematic (USDA
1997, Conover 2001, Ormerod 2002).

Any living organism having a population density
that directly or indirectly impinges on society, injuring
its health and constructions, or influencing plantations of
food crops and raw materials, thus necessitating control
methods, is defined as a pest species (Sinclair ez /. 20006).
Control management techniques to tackle these pest
species attempt to diminish the damage they cause, either
by blocking or decreasing the accessibility of the species to
food sources or reducing its population growth (Moreira
& Piovezan 2005, Sinclair ez 2/ 2006).

A global war is on between wildlife and agriculture
with serious economic backlashes (de Grazio 1978). Each
problem is unique to the social and cultural contexts of the
part of the world where it happens, in terms of the species
involved and the types of region they inhabit (Beasley &
Rhodes-Jr. 2008, Rao 2010). Therefore, workable, and
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long-term control methods are required to minimize the
damage to agriculture caused by wildlife (Messmer 2009).
To successfully manage the control of the human-wildlife
conflict a correct understanding of the affected and
unaffected actors in society is required (Conover 2001),
as well as the knowledge of the positive and negative
sides of the various management alternatives, keeping the
focus of wildlife conservation intact (Brook 2009). In this
context, an ethnobiological approach is highly desirable,
because it has the “potential to integrate local and global
knowledge, connect cultures and academic approaches,
and to relate biological and social aspects of the human
experience to the environment” (Albuquerque & Alves
2016).

Brazil ranks high among the leading food producers
and exporters worldwide (OECD-FAO 2015); however,
despite facing serious conflict between wildlife and
agriculture, very little study has been done (Moreira &
Piovezan 2005), with the result that managementstrategies
for problem species of birds are few or absent. Therefore,
farmers frequently implement rather inadequate self-
developed practices, a few of which do more damage
to the environment. Given that human-wildlife conflict
is a growing issue in Brazil (Marchini & Crawshaw-]Jr.
2015), the objective of this study is to understand the
way the farmers perceive the fauna and the information
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they possess regarding the damages those animals inflict
on their crops in southeastern Brazil.

METHODS

Study area

We conducted this study in 12 municipalities in the
southeast of the state of Minas Gerais, Brazil, in a region
knownas Campo das Vertentes (between 21°00'S-21°40'S;
43°20"W-45°20'W) (Fig. 1). The original vegetation
of the region, which is in the transition between the
Cerrado and the Atlantic Forest, was a mosaic composed
by montane semideciduous forests, open savannas, and
pure grasslands (Azevedo 1962, Gavilanes ez al. 1995,
Oliveira-Filho & Fluminhan-Filho 1999, IBGE 2012).
The climate of the region, which is mostly between 1000
and 1200 m altitude, is humid temperate, with hot wet
summers and cold dry winters (Cwb-Kdppen's climate
classification system) (Alvares ez al. 2013), with average
annual temperatures varying locally between 17.4°C and
20.5°C, and annual average precipitation varying between
1200 and 1600 mm (Naime ez a/. 2006).

Currently, the landscape of the Campo das Vertentes
is highly modified and fragmented, with a mosaic of
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Figure 1. Location of the study area in the Campo das Vertentes region (A), the municipalities involved in the research are highlighted

in color (B).
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small forest fragments, agricultural areas, Eucalyprus
plantations, and artificial pastures for livestock raising
(Lopes et al. 2010, A.L.C.C. pers. obs.). According to an
unpublished report of EMATER-MG (“Safra Agricola
20147), local agriculture is characterized by plantations
of fruit, maize, sorghum, soybean, beans, coffee, and
vegetables, with most farmers being small and medium-
sized rural owners.

Data collection

Between July and September 2014, we collected data
via questionnaires and semi-structured interviews. We
distributed a total of 200 questionnaires, among which
120 were administered in collaboration with EMATER-
MG, which sent out 10 questionnaires to each of their
12 local offices in the cities of Alfredo Vasconcelos,
Anto6nio Carlos, Barbacena, Barroso, Concei¢iao da Barra
de Minas, Ibertioga, Ijaci, Itumirim, Lavras, Prados,
Santa Bérbara do Tugtrio, and Sio Joao del-Rei (Fig.
1). We administered the remaining 80 questionnaires
during meetings with farmers from the Rural Union
of Barbacena (“Sindicato Rural de Barbacena”) and the
National Program of Access to Technical Education and
Employment (PRONATEC), both held in Barbacena.
The semi-structured questionnaire included 13 objective
questions (answerable briefly or with yes/no) dealing
with the relationship between wildlife and its agricultural
impact (Ditt ez al. 2009).

Using the semi-structured questionnaires, we
conducted face-to-face interviews with 22 fruit growers,
maize and sorghum from Barbacena. The main issues
in the interviews addressed the level of damage, control
techniques, species behavior and population variations
that the farmers experienced with their respective pest
species on the agricultural crops. To verify the pest species
cited by the farmers, we presented illustrations and a list
of likely problem species that could occur in the region.

Besides questionnaires and interviews, we also
accessed the rural producers' perceptions during a
meeting conducted in March 2014 at the Rural Union
of Barbacena. They discussed the conflict between the
fauna and agriculture and the pest management control
methods prevalent in Brazil and the alternative methods
available in the rest of the world. This meeting facilitated
profitable dialogue among the rural producers and an
exchange of experiences.

RESULTS

Questionnaires

There was a 53.5% (107 of 200) response rate to the
questionnaire from the 12 local EMATER-MG offices:

Alfredo Vasconcelos (7 = 9), Antonio Carlos (7 = 10),
Barbacena (7 = 5), Barroso (7 = 5), Concei¢ao da Barra de
Minas (7 = 7), Ibertioga (7 = 10), Ijaci (7 = 10), Itumirim
(n = 10), Lavras (z = 10), Prados (7 = 4), Santa Bdrbara
do Tugtrio (7 = 1), and Sio Jodo del-Rei (7 = 5). We
obtained 21 questionnaires from the meetings with the
farmers at the Rural Union of Barbacena and the meeting
with the PRONATEC farmers.

The farmers mentioned the most frequently
cultivated agricultural products in the region and their
respective areas in hectares (ha) as maize (52% of the
producers; grown on 0.5 to 55 ha), fruits (22.4%; on 5 to
130 ha); vegetables (12.8%; on 1 to 3 ha), beans (9.6%;
on 0.5 to 20 ha), sorghum (2%; on 0.5 to 5 ha), rice
(0.6%; on 0.5 ha), and sugarcane (0.6%; on 3 ha). The
cultivated areas within a farm were thus usually small,
below 10 ha. With only one exception, all farmers had
experienced economic losses induced by wild animals.

Among the 16 animals identified as the cause of
economic losses (Table 1), the White-eyed Parakeet
Psittacara leucophthalmus was the most problematic as
mentioned in the questionnaires by 51% of the producers,
principally on maize (36.4%) and fruits (13.5%) (Fig. 2
& 3). All producers mentioned a significant increase in
the local population of this species over the recent years.
Capybara (Hydrochoerus hydrochaeris) was the second most

Figure 2. Damage caused by White-eyed Parakeets Psittacara
leucophthalmus (a), in maize (b) and guava (c) crops in
southeastern Brazil. Photo author: Ana Laura C. Carvalho.
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Table 1. Damage-causing vertebrate pests on agricultural crops in the southeastern Minas Gerais, Brazil.

Taxon English name Scientific name

BIRDS

Galliformes Dusky-legged Guan Penelope obscura
Gruiformes Slaty-breasted Wood-Rail Aramides saracura
Columbiformes Pigeon Patagioenas spp.
Piciformes Toco Toucan Ramphastos toco
Cariamiformes Red-legged Seriema Cariama cristata
Psittaciformes White-eyed Parakeet Psittacara leucophthalmus
Passeriformes Curl-crested Jay Cyanocorax: cristatellus
Passeriformes Chopi Blackbird Gnorimopsar chopi
Passeriformes Tanager Thraupis spp.
MAMMALS

Rodentia Capybara Hydrochoerus hydrochaeris
Artiodactyla Wild Boar* Sus scrofa

Carnivora South American Coati Nasua nasua

Cingulata Armadillo Dasypodidae spp.
Didelphimorphia Opossum Didelphis sp.

Primates Howley Monkey Allouatta sp.

*The Wild Boar is an exotic species in Brazil, and in the region, it probably refers to a cross between the Domesticated Pig (Sus scrofa domesticus) and

the Wild Boar (Sus scrofa scrofa).

cited species (11% of the producers), causing problems
mostly on maize crops (9%), while the Dusky-legged
Guan (Penelope obscura) was the third most mentioned
species (10% of the producers), chiefly on bean (4%) and
vegetables (3.6%) (Fig. 3).

A significant degree of financial loss was attributed
to wild animals by 72% of the rural producers. The
problematic species included those that inflicted
economic losses (81%), which could not be controlled by
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Figure 3. Frequency of the cited damage-causing vertebrates on
agricultural crops in southeastern Brazil.

the currently used management techniques (13%), and
those with huge populations that attacked the food crops
(6%). All the producers unanimously bemoaned the lack
of government support in preventing the financial losses
these wild animals caused.

Most of the rural producers (57%) stated in the
questionnaire that September to December was the
period when the animals most attacked plantations. Crop
damage, however, continued the whole year through.

From the questionnaires, it was evident that 38%
of the rural producers who experienced financial losses
caused by the wild fauna used some control measures.
The commonest techniques used by 42.5% of the
producers were of the acoustic type (e.g., fireworks, gas
cannon, and other devices producing a variety of sounds),
but with marginal success, whereas 41% of the producers
employed the visual types (e.g., scarecrows, reflectors, and
lookouts on foot and on motorcycle) (Fig. 4).

The control methods employed by the rural
producers were generally regarded as ineffective, with
only 12% registering any decrease in the degree of damage
and 88% denying any positive outcomes. Reportedly, the
White-eyed Parakeet quickly got used to the acoustic
(fireworks) and visual control methods (scarecrows,
reflectors) (Fig. 5A-D). Measures such as human or
motorcycle riding lookout should be continuously
applied in these areas to gain some success (Fig. 5SE-G).
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However, they reported that such methods only changed
the location of the problem, as the animals moved on to
neighboring plantations for food. Total isolation of the
White-eyed Parakeet-affected plantations, by covering
them with protective (drape over) netting, was regarded
as economically unfeasible (Fig. 5SH & I).

While most rural producers (69%) strenuously

50
40
g
= 30 -
g
@
&
g 20 A
=
10 I
0 - - [ == mE
) % o > >
) O?Ez ) G?@ é\o %@Q ‘6@% 5§ £
& & < & < &
_@a @o ‘b\k Aé o
o D W Q.Q
N Q’\%O \@»@ &
W © 9

Figure 4. Frequency of implementing various types of control
measures by the rural producers in southeastern Brazil.

denied any hunting on their property, 19% acknowledged
it was prevalent and 12% did not comment about this
management technique. Among those who admitted
to hunt, birds (9.5%) and mammals (90.5%) were
sought as food (67%), sport and leisure (19%), and as
pest extermination (14%). A little below half the rural
producers (44%) acknowledged they would hunt wild
animals legally and with control, while 56% stated they
would not indulge in hunting. The reasons proffered
for avoiding hunting included not being habituated to
hunt, disliking the concept, lacking the courage to kill
an animal, lacking time and resources, or even because
several animals had become extinct.

All the rural producers unanimously agreed among
the many suggestions offered that pest species required
management, such as controlled hunting (48.5%) and
interventions to reduce their populations (26%) (Fig. 6).

Interviews

All the farmers interviewed indicated that the White-
eyed Parakeet was the chief pest species in the region. The
main damages caused by the species and its impacts are
mentioned below:

As it is no longer economically feasible to cultivate

Figure 5. Control methods utilized by the rural producers in southeastern Brazil. Scarecrows (A-C); reflectors (D); lookout on foot
(E & F); lookout on motorcycle (G), protective netting (H & I). Photo author: Ana Laura C. Carvalho.
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Figure 6. Popular methods advocated by farmers as potential
control methods for wildlife posing problems species posing
problems to crops in southeastern Brazil.

fruits and maize in the region because of the large extent
of financial loss caused by White-eyed Parakeet attacks,
many rural producers have ceased to do so;

Electrical wiring and house tiles are frequently
damaged;

The White-eyed Parakeet population has exploded
over the last few years when compared to its numbers 15
years ago, at which time the economic damage inflicted
was minimal;

The White-eyed Parakeet population thrives through
the whole year in the region because food is readily
available (crop cycle of fruits, maize and sorghum);

White-eyed Parakeet prefer grains and seeds (maize
and the weed Jaegeria hirta, Asteraceae), over fruits, and
feed mainly on apple, peach, and guava;

During the fruit harvest, the White-eyed Parakeet
stay in the orchards throughout the entire day, aggregating
in communal roosts to overnight close to the food supply;

Although the White-eyed Parakeet come to the
orchards in small flocks of up to 50 individuals, they
gradually grow into large groups up to 300 individuals;

Once they eat the first fruit, White-eyed Parakeets
always return to the place. Frightening them most often
is not the solution, as they quickly return after landing in
other parts of the orchard and damaging the fruits there;

Nests are built inside cavities excavated in dirt banks
and ravines of inside house roofs, with hatching occurring
from December to March, producing up to four youngs
per clutch;

When a new method is employed to scare the
White-eyed Parakeet from the orchards, they refrain do
not immediately return to the area, perching in the trees
nearby until they realize that the scaring technique poses
no real threat;

The short-term control methods (visual and acoustic)
tested were found to have poor effect, as the White-eyed
Parakeet are intelligent and quickly get accustomed to
them;

While protective netting works more efficiently than
the short-term measures, the cost-benefit balance must be
considered;

Cultivation of maize varieties with harder kernels
could minimize the White-eyed Parakeet attacks;

When maize was planted near the Guava
cultivations, White-eyed Parakeet induced damage to the
Guavas decreased;

Agronomic crop management techniques (pruning
and dormancy control) may reduce economic losses,
because it may help circumvent the period of the most
intense White-eyed Parakeet attacks;

The White-eyed Parakeet population requires more
efficient control measures, as the ones presently in use
have been proven to be ineffective in solving the issue.

DISCUSSION

Economic losses in agricultural crops due to wild
animals is a global issue, involving implications for
species preservation, agricultural sustainability, and
socioeconomic problems (Nyhus ez 4/ 2000). Several
species of Psittaciformes, such as the White-eyed Parakeet,
are the main consumers of grains and fruits in most
agricultural pockets across the world (Long 1985, Bucher
1992, Galetti 1993, Santos-Neto & Gomes 2007, Tracey
et al. 2007, Ahmad et 2/ 2012). Minas Gerais state, for
example, experienced significant economic losses from
the White-eyed Parakeet in sorghum (Jacinto ez a/. 2007),
maize, and guava crops (Mateus 2013).

Besides destroying crops, the White-eyed Parakeet
have also reportedly damaged electrical wiring and
roofs of civilian buildings in the western parts of Minas
Gerais (Saiki et /. 2009). In Australia, the Rose-breasted
Cockatoo Eolophus roseicapilla causes great damages in
urban regions, destroying electric wires, wooden frames,
and communication antennae (Tracey ez a/. 2007).

Bird pests have been recorded to inflict greater
agricultural damage in the dry seasons, when food
resources in nature are scarce and irrigated crops offer
abundant food and water supplies (de Grazio 1978).
Although in the current study the White-eyed Parakeet
attacks were reported in the orchards mostly between
the end of the dry season and the commencement of the
rainy season, it is not easy to propose any relationship
considering this, as this period is also the peak harvest
time for the commercial fruits. The White-eyed Parakeet
foraging behavior, as reported by the local farmers,
bears similarity to that reported for other species of
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DPsittaciformes in Australia, which repeatedly return to
the feeding sites if the food supply is available, and set
up their communal roosts close to the agricultural crops
(Tracey et al. 2007).

The control measures implemented by the farmers
were ineffective and frequently economically unfeasible.
Common methods used to scare birds (visual and
acoustic) are usually poorly efficient, as birds quickly
accustom themselves to them (Booth 1994, Tracey ez
al. 2007, Cook ez al. 2008). When preventive control
methods are applied (e.g., just prior to fruit formation),
they may possibly exert a greater effect (Booth 1994).

A few rural producers (1.5%) employed protective
netting as an effective control measure. Although it has
been proven to be effective in minimizing bird damage
over the short-, medium- and long-terms (Fisher 1992,
Canavelli 2010), it continues to be less implemented
because it is not easy to handle (Pritts 2001, Bishop ez 4.
2003, Simon 2008), as well as due to its high cost (Curtis
et al. 1994, Somers & Morris 2002).

Some farmers (3%) mentioned utilizing chemical
repellents as a control method, although none indicated
the nature of these products. Brazil, to the best of our
knowledge, has not regulated the use of any secondary
chemical (toxic) repellant and no testing has been
conducted by any scientific study on primary (non-toxic)
chemical repellents as a control method for bird pests. In
the US, some studies are available on the use of primary
chemical repellents as a type of bird-pest control, but a
varying degree of success have been reported with their
use (Avery 2002, Avery & Cummings 2003).

Agronomic practices of pruning management and
dormancy control implemented by some farmers during
this study have been recommended by other authors as
well, as they can reduce bird damage and raise yields
(Canavelli 2009 & 2010, Linz er al. 2011). Cultivating
alternative food sources like maize, in proximity to a
vulnerable crop, is also an effective method of decreasing
short-term bird damage. However, it must also be
understood that these alternative crops are costly and
may not be able to satisfy all the birds in the population,
especially in the medium- long-term, resulting in even
greater damage to the target crops (Bishop ez al. 2003).

We collected contradicting reports from the rural
producers on the perception of hunting; this was because
despite a great majority a great majority of them stating
that hunting was absent in their communities (69%)
and/or that they would refrain from practicing it (56%),
many producers (74.5%) suggested hunting and birth
interference as population control measures. Hunting
wildlife is legally prohibited in Brazil (Federal Law No.
5197, from 1967) and considered an environmental
crime (Federal Law No. 9605, from 1998). Therefore, it

is expected that rural producers are wary of discussing this

subject and, in the rural communities visited during this
study, only a few confirmed hunting, even if the problem
was a recurrent one (Pinto et al. 2012).

However, hunting pestspecies in Brazil can be allowed
under special circumstances without it being considered a
crime. Article 37 of the Brazilian Environmental Crimes
Law states, “it is not a crime to slaughter an animal when
it is carried out: because it is harmful, as long as it is
characterized by the competent agency” (Brazil 1998).
Thus, the Monk Parakeet Myiopsitta monachus featured
among the species authorized for slaughter in Rio Grande
do Sul (IBAMA 2004a). The introduction and explosion
of the wild populations of the European Wild Boar in
several Brazilian municipalities has recently instigated
successive normative instructions to hunt down these
animals (IBAMA 2004b).

The sustainable exploitation of wild animals in the
Sustainable Development Reserves in Brazil was foreseen
by the National System of Conservation Units (Decree
No. 4340, 22 August 2002). For instance, hunting
chelonians, mammals, and birds, which have been the
protein supply for traditional communities, regularly
occurs in the Amana Sustainable Development Reserve,
central Amazon (Valsecchi & Amaral 2009). IBAMA
(2005) authorized a regulated trial period of commercial
management of the Yacare Caiman Caiman yacare in the
Pantanal wetlands, in which a section of the production
cycle takes place in the wild. Such initiatives imply that
Brazil may try new temporary and experimental wildlife
management regulations.

According to the local producers, population
control of the White-eyed Parakeet in the Campo das
Vertentes region needs more effective methods than those
presently utilized, as the problem continues unsolved.
This is because any pest population which is stable in an
undesirable size, and inflicting economic losses on the
farmer or his property, must have its population reduced
and maintained by management activities (Caughley &
Sinclair 1994).

Controlling a population by using lethal methods
is legally restricted, toilsome, and questionable both
ethically and socially, and frequently, it is inefficient
in minimizing bird damage (Tracey ez al 2007). For
instance, the usefulness of the method may be directly
influenced by compensatory responses in the reproduction
and survival rates of the pest species (Feare 1991).
A few authors propose that in cases of small isolated
populations and where immigration can be prevented,
reducing populations may be possible (Dolbeer 1998,
Feare 1991). However, no published study is available
that demonstrates that either short- or long-term lethal
control of birds can minimize crop damage (Tracey ez 4.
2007). For those pest birds having high reproductive rates,
control measures implemented during the reproductive
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cycle (e.g., destruction of eggs and nests) may prove more
successful than any control exerted during maturity
(Paton er al. 2005). With respect to the bird breeding
inhibitor (Diazacon), a few studies conducted on the
Monk Parakeets revealed hopeful outcomes (Avery ez al.
2006).

Implementing management measures in agriculture
poses a challenge, as no single control technique is
available which can produce prompt and economically
effective outcomes (Canavelli 2009). Frequently, several
simultaneous or sequential control methods need to be
utilized to get the most effective results in minimizing the
losses inflicted by the wild birds. It is important though
to implement the techniques selected on a suitable spatial
scale and, particularly, in foreseeing the damages (Dolbeer
1990 & 1998, Bruggers er al. 1998, USDA 2010).
Monitoring and assessment of the results is fundamental
to success, as only then can the most effective strategies be
identified, as well as the ways they can be modified to suit
the program for the next year (Canavelli 2010).

Finally, while man-wildlife conflicts are being
addressed, wildlife managers should consider the needs
of all the participants directly affected, as well as be
conscious of the range of environmental, socio-cultural,
and economic factors involved. Therefore, it is necessary
to be sensitive to various perspectives and values and
strike an accurate balance between the needs of humans
and wildlife (USDA 1997).

We conclude that the conflicts revealed by the rural
producers in southeastern Brazil with the pest species
identified are due to the financial losses they inflict by
damaging the crops of fruits and grains. Farmers are
helpless and unable to effectively deal with the problem,
as the control techniques used by them are either unviable
or inadequate. The knowledge and perception of the rural
producers in the region are evidently significant in drawing
up and designing implementable management and
control measures of the pest species. The ethnobiological
study conduct here was a first step to understand the
problem. However, more detailed studies on the biology
of pest species and the intrinsic features of each crop are
required to enable drawing up an elaborate management
plan on wildlife control based on three principal aspects:
man, animal and habitat. This will be the only possible
way of ensuring that rural activities, and wildlife, can be
sustained.
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