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ABSTRACT

RESUMO

Over the last decades, agribusiness has shown a great expansion in
the Pampa Biome. Forestry, mainly with eucalyptus, has expanded
its planting in the Rio Grande do Sul state, southern Brazil. The
objective of this study was to contribute to the understanding of the
impact of planted forests on Brazilian Pampa biodiversity, through the
comparison of the relative abundance of Nothura maculosa in areas
of native field and areas with young (aged 6-12 months) eucalyptus.
Pointing dogs were used to define the relative abundance (individuals
per hour) of N. maculosa on 16 farms and ten eucalyptus plantations.
A total of 307 individuals of N. maculosa were recorded on the 26
sampled properties, of which 188 were found in grasslands (average of
12.6 ind.h™) and 119 in eucalyptus plantings (average of 13.5 ind.h?).
No statistically significant differences were found between the sampled
areas (p =0.18; a.=0.05). The main conclusion of this study is that when
the landscape spatial-temporal mosaic is considered, the term “green
desert” become quite limited.

Keywords: green deserts; pampa biome; spotted Nothura; planted
forests.

Nas ultimas décadas, o agronegdcio tem apresentado grande expansdo
no bioma Pampa. A silvicultura, principalmente com eucalipto,
expandiu seu plantio no estado do Rio Grande do Sul (RS), sul do Brasil.
O objetivo deste estudo é contribuir para o entendimento do impacto
das florestas plantadas na biodiversidade do Pampa brasileiro, através
da comparagdo da abundancia relativa de Nothura maculosa em areas
de campo nativo e dreas com plantios jovens (6—12 meses) de eucalipto.
Cdes de aponte foram utilizados para definir a abundancia relativa
(individuos por hora) de N. maculosa em 16 fazendas e dez plantagdes
de eucalipto. O total de 307 individuos de N. maculosa foi registrado
nas 26 propriedades amostradas, sendo 188 em pastagens (média de
12,6 ind.h?) e 119 em plantios de eucalipto (média de 13,5 ind.h).
Ndo foram encontradas diferengas estatisticamente significantes
entre as areas amostradas (p = 0,18; o = 0,05). A principal conclusdo
deste estudo é que quando o mosaico espago-temporal de paisagem é
considerado, o termo “deserto verde” fica bastante limitado.

Palavras-chave: desertos verdes; Bioma Pampa; codorna-amarela;
Florestas Plantadas.
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Introduction

In the last decades, there has been a great expansion of agribusiness
in the Pampa (Bilenca and Minarro, 2004; Thompson and Carroll, 2006;
Carvalho et al., 2008; Cravino and Brazeiro, 2021). In southern Brazil, we
highlight summer crops such as soybeans, corn, and rice associated or not
with winter pastures, such as ryegrass (Carvalho et al., 2008). Converting
the grasslands to agricultural or silvicultural use affects some ecosystem
functions for many years, even after reconversion (Leidinger et al., 2017).
The latest estimates indicate that about 48.7% of the Brazilian Pampa may
have changed due to human actions (Cordeiro and Hasecack, 2009).

Recently, the silviculture has extended its planting in southern Brazil,
especially in the Pampa, occupying an approximate area of 1.03 million
hectares in Rio Grande do Sul (RS) in 2019, with 67.7% being eucalyptus
(AGEFLOR, 2020). Despite the small area (only 2.9% of the state) com-
paring to agriculture, there is a prospect of expanding tree plantations
in the coming decades, which makes the biodiversity monitoring a basic
premise for good forest management (FSC, 2015) that should be thought
out from the local reality (Hartley, 2002; Carnus et al., 2006).

Nothura maculosa (Telmminck, 1815) is a common species in natu-
ral pastures and agroecosystems in the Pampa (Bump and Bump, 1969;
Thompson and Carroll, 2006) and is the diet of several reptiles, birds,
and mammals. Therefore, it is an important hunting species in south-
ern Brazil, Uruguay, and Argentina (Bump and Bump, 1969; Meneghe-
ti, 1985; Crego and Macri, 2009). This study aimed to contribute to the
understanding of the impact of planted forests on biodiversity, through
the comparison of the relative abundance of N. maculosa in areas of
native field and areas with young eucalyptus (aged 6-12 months) in

properties located in cities of the southern half of RS, Brazil.
Material and Methods

Study area

The present study was conducted in 26 properties distributed in
thecitiesofSdo Gabriel, Rosariodo Sul, Cacequi,and Santanado Livra-
mento (SAG core); and Cerrito, Pedro Osério, Arroio Grande, Jag-
uardo, Herval, and Pinheiro Machado (PEL core) (Figure 1); allin RS.

Figure 1 - Map with the location of the sampled rural properties: 1. FARM-01 (22J 323603/ 6471042); 2. FARM-02 (22] 324433/ 6483670); 3. EUC-03 (22H 269580/ 6420954); 4. FARM-04
(22H 272754/ 6413752); 5. FARM-05 (22H 255645/ 6417303); 6. FARM-06 (22H 280271/ 6404412); 7. EUC-07 (22) 310762/ 6461001); 8. EUC-08 (22H 321658/ 6449773); 9. EUC-09 (22H
301173/ 6434243); 10. FARM-10 (22H 320587/ 6451868); 11. FARM-11 (22H 290178/ 6438013); 12. FARM-12 (22] 282;265/ 6466651); 13. FARM-13 (22] 274465/ 6466489); 14. EUC-14
(22] 272133/ 6480419); 15. FARM-15 (22] 266477/ 6508141); 16. FARM-16 (21] 741441/ 6647728); 17. FARM-17 (21] 690008/ 6627559); 18. FARM-18 (21] 706108/ 6658576); 19. FARM-19
(21J 741035/ 6635105); 20. EUC-20 (21] 757930/ 6688071); 21. EUC-21 (21] 732648/ 6673250); 22. FARM-22 (21] 730879/ 6694771); 23. FARM-23 (21] 724394/ 6694538); 24. EUC-24

(21] 718889/ 6667799); 25. EUC-25 (21) 733525/ 6678744); 26. FARM-26 (21] 665142/ 6590862); 27. EUC-27 (21] 651747/ 6582624); 28. FARM-28 (21) 594981/ 6616663); 29. EUC-29 (21]
663107/ 6572865); 30. EUC-30 (21) 668076/ 658170). The properties FARM-5 and FARM-11, EUC-8 and EUC-29, were not used in this work due to technical problems in the field.

Source: Brazilian Institute of Geography and Statistics (IBGE, 1997).
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Figure 2 - Pointing dog performing red-spotted tinamous (Nothura
maculosa) scanning work on a rural property (FARM-06). In the background:
the dog handler (right) and an observer (left). Jaguarao (RS), Brazil.

Figure 3 - Eucalyptus planting area on EUC-03 property. Jaguario (RS), Brazil.

For each city, rural properties with at least 400 ha of field were selected
(Figure 2), and areas where eucalyptus planting occurred between the fi-
nal months of 2008 and the beginning of 2009 (Figure 3). All properties
were sampled between May 12-20 (PEL core) and July 04-13 (SAG core)
in 2009, totaling 21 days of field activities.

Methodology

In each of the sampled properties, the following initial proce-
dures were adopted: (a) approximate determination of wind direc-
tions, to define the alignment axis of the scanning; (b) measurement of
wind speed with an anemometer (m.s?), to control the quality of the
dogs’ work; (c) measurement of air temperature, to control the qual-
ity of the dogs’ work; (d) Universal transverse Mercator (UTM) coordi-
nates at the beginning and end of the scan, to obtain the total distance,

azimuth, and geographical positioning of the scanning; and (e) expe-

ditious description of the geomorphology, vegetation physiognomy,
and the surrounding landscape. Three pointing dogs were used to sam-
ple the red-spotted tinamous (N. maculosa) (Menegheti et al., 1981;
Pinheiro and Lopez, 1999; Crego and Macri, 2009) in a relay sys-
tem, not all working on the same properties. In each sampled
area, there was a dog handler to control the activities of the dog
- Pointer breed with pedigree and trained to this type of activity.
In addition, there was an observer to record information about the
red-spotted tinamou sampled, a time control, and an expeditious descrip-
tion of the microhabitat, and a technician with a support vehicle.

After reading the coordinates, the observer determined the han-
dler to start the activity with the dog. This consisted of progressive
zigzagging displacement, perpendicular to the axis of the alignment
of the area to be scanned (Figure 2). As they were trained dogs, the
scan width could be considered, on average, constant. Once the dog
perceived the emanations of each red-spotted tinamou and assumed
the pointing position, the time of the recording was noted and, after
the bird was raised, also the number of the present individuals, the de-
velopment stage (nestling/young/adult), and the characteristics of the
microhabitat. Additionally, it was recorded the initial and final times of
activities interruption for resting, watering, and replacing the dog, or
changing the location of the scan on the same property.

Further to the red-spotted tinamous sampled after the pointing po-
sition, those that were eventually run over by the dog were also consid-
ered since it is not possible to affirm that the dog did not perceive their
emanations. However, all individuals that were raised by the displace-
ment of the dog handler or the observer and, therefore, not perceived
by the dog, were recorded separately to be used as an indicator of the
dog’s work quality in each sector scanned. Sector is understood to be
each one of the units of the scanned area per property.

The samples were preferably performed in the early morning and
late afternoon to have the best climate conditions for the effective per-
ception of the red-spotted tinamous by the dogs, and lower tempera-
tures to obtain a better performance in their activity (Menegheti et al.,
1981). For each property, it was established a minimal sampling time of
50 minutes and a maximum of 60 minutes.

On a property scale, the sampling effort developed was deter-
mined, the sampled individuals were totaled, and the red-spotted tina-
mou abundance index obtained on each property, in terms of individ-
uals per hour (ind.h™), was calculated.

A General Linear Model (GLM) with Statistical Package for Social
Sciences (SPSS v. 26) and Statistica v. 12 was applied to the field data

considering N. maculosa as a dependent variable (ind.h?).

Results

A total of 307 red-spotted tinamous were recorded on the
26 sampled properties, of which 188 were found in the grass-
lands of 16 properties (average of 12.6 ind.h''; Table 1) and 119
in ten eucalyptus plantings (average of 13.5 ind.h”!, Table 2).
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Table 1 - Farms sampled through scanning with the pointing dogs. Rio Grande do Sul, Brazil.

R O RS T N S

FARM-01 Pedro Osério May/2009

FARM-02 Cerrito May/2009 17 51 20.0
FARM-04 Jaguarao May/2009 6 60 6.0

FARM-06 Jaguardo May/2009 14 55 15.3
FARM-10 Arroio Grande May/2009 5 60 5.0

FARM-12 Herval May/2009 9 50 10.8
FARM-13 Herval May/2009 17 60 17.0
FARM-15 Pinheiro Machado May/2009 13 60 13.0
FARM-16 Sdo Gabriel Jul/2009 6 53 6.8

FARM-17 Rosario do Sul Jul/2009 16 53 18.1
FARM-18 Rosario do Sul Jul/2009 7 59 7.1

FARM-19 Sao Gabriel Jul/2009 25 57 26.3
FARM-22 Cacequi Jul/2009 10 57 10.5
FARM-23 Cacequi Jul/2009 8 57 8.4

FARM-26 Santana do Livramento Jul/2009 12 53 13.6
FARM-28 Santana do Livramento Jul/2009 10 53 11.3
Farms/Total 188 893

Farms/Average 11.75 55.8 12.6

N: number of red-spotted tinamous (Nothura maculosa); T: time of the scan in minutes; Ind.h™': red-spotted tinamous per hour.

Table 2 - Plantations of eucalyptus sampled through scanning with the pointing dogs. Rio Grande do Sul, Brazil.

N T S S A T

EUC-03 Jaguario May/2009

EUC-07 Pedro Osério May/2009 8 55 8.7

EUC-09 Arroio Grande May/2009 21 54 233
EUC-14 Pinheiro Machado May/2009 14 50 16.8
EUC-20 Cacequi Jul/2009 5 55 5.5

EUC-21 Sao Gabriel Jul/2009 18 50 21.6
EUC-24 Rosdrio do Sul Jul/2009 5 53 5.7

EUC-25 Sao Gabriel Jul/2009 4(2) 50 4.8

EUC-27 Santana do Livramento Jul/2009 11 54 12.2
EUC-30 Santana do Livramento Jul/2009 9 56 9.6

Eucalyptus/Total 119 527

Eucalyptus/Average 11.9 52.7 13.5

N: number of red-spotted tinamous (Nothura maculosa); T: time of the scan in minutes; Ind.h™': red-spotted tinamous per hour.
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Only on three occasions, in three different field areas, did red-spot-
ted tinamous take off after the dogs’ scanning, being these three
individuals dismissed in the present analysis. Considering only the
12 properties in PEL core, the average was 14.5 ind.h’', and in 14
properties of SAG core, the average was 11.7 ind.h™. In the PEL
core, the average in the grassland areas was 12.7 ind.h, and in the
eucalyptus plantings, 18.2 ind.h’. In the SAG core, the average in
the grassland areas was 12.9 ind.h”, and in the eucalyptus plant-
ings, 10.0 ind.h™". Statistically significant differences were not found
in the relative abundance of N. maculosa between all comparisons
(Figure 4, Table 3).

Notice that there are five general p-values. The first for the general
model, the second for the intercept, the third for comparing means
between SAG and PEL groups, a fourth for comparing plantations and
farms, and a fifth for the interaction between group and type factors.

None of them were statistically significant. (o = 0.05)

Figure 4 - General Linear Model (SPSS v. 26; Statistica v. 12) between
treatments. Individuals of Nothura maculosa per hour on farms and
eucalyptus plantations in the SAG and PEL cores (o = 0.05).

Table 3 - General Linear Model (SPSS v. 26; Statistica v. 12).

Discussion

The monitoring of N. maculosa populations in the Pampa biome
in recent decades as a cinegetic species has provided the development
of a reliable methodology, which can be adapted to different monitor-
ing objectives. The relative densities obtained in the present study,
both in the plantings and in the adjacent fields, are similar to those
of previous studies for hunting censuses (Menegheti et al., 1981).
This fact indicates that this species, common in the Pampa biome
and present in the diet of various animals (reptiles, birds, mammals),
seems to adapt to planting areas in the initial phase. Even in these
areas more protected from illegal hunting, they are common in native
grasslands and “remnants” of agricultural plantings on rural proper-
ties in the region.

N. maculosa is adapted to a wide variety of environments in the
Pampa. The greatest abundance tends to occur in fields with ground
cover between 10-50 cm high, preferably with clumps of grasses
and herbs (Bump and Bump, 1969), as these environments pro-
vide shelter, food, and nesting sites. In the present study, areas with
early-stage eucalyptus plantings appear as favorable habitats for
N. maculosa, since no significant differences were found between
planting and grassland areas of neighboring properties.

The habitat created by the wider spacing between rows of trees
lines (5 m), therefore, with less number of trees per hectare in the
forestry project under study, made the young eucalyptus individ-
uals (0-1 year) play artificially the role of clumps, offering some
protection to N. maculosa. Besides, this habitat favored its escape
behavior, which consists of walking to hide among the vegetation
of clumps and then remain motionless, taking a short, noisy, and
parabolic flight when threatened (Bump and Bump, 1969; Crego
and Macri, 2009).

According to Timo et al. (2015), the age of the eucalyptus
stands determines different compositions of the mammalian fau-

na. In the early stages (0-1 year), when stands still resemble open

d-spotted tinamou per hour (

Corrected Model 222.64 3.00
Intercept 4,492.24 1.00
Group 132.54 1.00
Type 22.52 1.00
Grupo * Type 138.24 1.00
Error 925.12 22.00
Total 5,604.38 26.00
Correct Total 1,147.76 25.00

Df: degrees of freedom; F: F-test; p: p-value (o = 0.05).

74.21 1.76 0.180
4,492.24 106.83 <0.001
132.54 B85 0.090
22.52 0.54 0.470
138.24 3.29 0.080

42.05
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savannah, plants look like bushes and herbivores are abundant. Later
(2-5 years), omnivores and insectivores become more numerous. In
the final stages (6-7 years), there is a drastic decrease in the number
of species and frequency of all trophic categories (Timo et al., 2015).

The presence of N. maculosa in fields in the early stages of plant-
ing indicates that in addition to public policies on size and distance
between fragments (FEPAM, 2010), other variables must be consid-
ered (Hartley, 2002; Lindenmayer and Hobbs, 2004; Timo et al., 2015).
Depending on the ecologic context in which they are located, forest
plantations may have a negative or a positive impact on diversity at
landscape level, regional landscape fragments or on individual species
(Carnus et al., 2006; Cravino and Brazeiro, 2021).

The silvicultural plantations that have a mosaic of associated areas
of preserved native habitats or in recovering process, either as perma-
nent preservation areas (Area de Preservagdo Permanente — APP) or
legal reserves (Reserva Legal — RL) (Brasil, 2012), may play a positive
role in the conservation of local biodiversity (Mazzolli, 2010; Bonil-
la-Sanchez et al., 2012; Pinto and Duarte, 2013; Campos et al., 2018).
According to Lindenmayer et al. (2009), patches of native forest frag-
ments and riparian forests suffer a lower impact on their biologic diver-
sity when the adjacent area is forest plantations. Eucalyptus plantations
can thus be potentially beneficial for landscape connectivity (Sapucci
et al., 2022). The wetlands and wet fields, associated with the extensive
network of riparian forests and grasslands, where it is assumed that
most of the Pampa’s biodiversity is concentrated (Bencke, 2010; Costel-
laetal., 2013), need today a huge conservation effort involving, in most
cases, effective restoration and recovery projects.

The record of maned wolf (Chrysocyon brachyurus) and sever-
al felines (Leopardus geoffroyi, Leopardus wiedii, Leopardus colocolo,
Leopardus yagouaroundi), among other mammals in areas of forestry
consorted with cattle ranching in the Pampa biome (Pinto and Duarte,
2013) indicates that studies on species diversity should also consider
the edge and interior species of gallery forests, generally very threat-
ened in areas with other agricultural activities, due to the destructuring
of these forests (Costella et al., 2013; Kliger and Ginzburg, 2022).

In the design of forest plantations, fauna corridors, riparian forests,
and a mosaic of different ages and rotation periods must be considered
(FSC, 2015; Timo et al., 2015). Plantations can thus ensure landscape
management, maintaining or restoring a varied mosaic (sizes, ages,
species, etc.) that contributes to the environmental and economic resil-
ience of the activity (FSC, 2015).

Eucalyptus plantations of different ages, and the numerous ecologi-
cal corridors formed by the APP+RL areas of forest plantings, as well as
internal roads and firebreaks (Cravino and Brazeiro, 2021) can be more
effective than the measures already mentioned, such as the definition
of the maximum allowed size of a fragment, or the minimum distances
between plantings, which do not consider the varying adjacent crops

(mainly soybeans, rice, and ryegrass) and their impacts. Maintaining
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the diversity of this mosaic (different planting ages and habitat types,
including crops and native grasslands) may help minimize the risk
of biodiversity loss, since the mosaic provides suitable conditions for
most species (Kneeshaw et al., 2000; Hartley, 2002; Lindenmayer and
Hobbs, 2004; Alves et al., 2012; Campos et al., 2018).

At the regional landscape level, on all rural properties, all crops
and extensive cattle raising, should conserve their APP+RL (Campos
et al., 2018), as imposed by the Brazilian Native Vegetation Protection
Law (Brasil, 2012). The extensive cattle raising, often with overgrazing,
can be considered one of the main threats to the soil fragility (Roesch
etal,, 2009), besides the invasion of alien species (Bettega and Trevisan,
2022) of the Pampa biome and its riparian forests (Costella et al., 2013),
and the annual crops and their cocktail of poisons.

There is a discussion about the forestry impacts on grasslands,
mainly because of soil acidification, salinization, carbon sequestration,
water yield (Jobbagy and Jackson, 2004; Farley et al., 2005; Jackson
et al,, 2005; Berthrong et al.,, 2012), and biodiversity losses (Carnus
et al., 2006; Brockerhoff et al., 2008). That is why the use of the term
“green deserts” is so common (Bremer and Farley, 2010; Viani et al,,
2010; Pozo and Saumel, 2018; Hordk et al., 2019).

The relative abundance of N. maculosa does not differ significant-
ly between young plantations and native grasslands in this study, thus
questioning the idea of a “green desert”. Predators of N. maculosa such
as hawks and medium-sized mammals (Silveira et al., 1997), certainly
also hunt in this habitat (Pinto and Duarte, 2013). Several studies on
different groups of fauna also question the claim that silviculture con-
stitutes a “green desert” (Hartley, 2002; Barlow et al., 2008; Brockerhoft
et al., 2008; Mazzolli, 2010; Viani et al., 2010; Bonilla-Sanchez et al.,
2012; Pinto and Duarte, 2013; Hilgert-Moreira et al., 2014; Timo et al,,
2015; Cravino and Brazeiro, 2021).

Conclusion

The main conclusion of this study is that when the landscape spa-
tial-temporal mosaic is considered, the term “green desert” become
quite limited. The presence of N. maculosa in the early stages (0-1 year)
of the plantations, with relative densities like the native grasslands, sug-
gests that another look should be given to this issue. Corroborating
this statement, several studies with other animals, vertebrates and in-
vertebrates, point to the need for a broader discussion on biodiversity
and forestry. However, this approach strongly depends on good forest
management by forestry companies, which must be based on effective
public policies, in the seek for the sustainability of this activity.
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