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 Scientific papers but largely applicable to grants and other forms of writing
and even presentations!
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Scientific Writing Style

* Use simple, direct, short sentences. Avoid long sentences with many
subsections / clauses.

* Scientific writing takes practice
* Make sure others read drafts of your work

* Kudos to everyone for whom English is not your first language, you're
amazing!
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Influence of sugarcane growth stages on bird diversity and community )

1 A b St r a Ct structure in an agricultural-savanna environment

Sifiso M. Lukhele *® ", Julie Teresa Shapiro ©, Themb'alilahlwa A.M. Mahlaba?, Muzi D. Sibiya >,
Robert A. McCleery ¢, Robert J. Fletcher Jr.¢, Ara Monadjem *°

A:BS T°"R-A C'T

Agricultural intensification is a threat to terrestrial ecosystems around the world. Agricultural areas, especially
monocultures, create homogenous landscapes for wildlife. However, certain crops, such as sugarcane, are har-
vested in phases, creating a mosaic of fields in different stages of growth. We investigated changes in avian
communities across four different sugarcane growth stages: emerging, short, medium and tall sugarcane, as well
as control sites that represented native savanna habitat in northeast Eswatini prior to conversion to agriculture. In
total, we sampled nine sites in sugarcane fields (at different growth stages) and three in native savanna. We
conducted bird counts at 5-week intervals along 200m line transects over both the breeding and non-breeding
seasons. We recorded a total of 124 bird species belonging to 58 families. Bird species richness and diversity
were higher in savannas compared to any stages of growth in sugarcane. In contrast, functional beta diversity and
uniqueness were higher in sugarcane than in savanna. Community composition was also different between the
two land-uses. While there was overlap in bird species composition between different sugarcane growth stages,
there was high beta diversity and high turnover between sites, indicative of the high temporal and spatial vari-
ability in bird communities in sugarcane fields. We demonstrated that the spatial and temporal variability created
by the different growth stages of sugarcane promotes the occurrence of species with different traits, which may
contribute to ecosystem functioning and promote the conservation of bird species as sugarcane fields can provide
resource complementation for species with different needs.

Lukhele et al. 2021 Heliyon
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1. Abstract

»Summary of the paper, including short versions of all parts of the paper
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communities across four different sugarcane growth stages: emerging, short, medium and tall sugarcane, as well
as control sites that represented native savanna habitat in northeast Eswatini prior to conversion to agriculture. In
total, we sampled nine sites in sugarcane fields (at different growth stages) and three in native savanna. We
conducted bird counts at 5-week intervals along 200m line transects over both the breeding and non-breeding
seasons. We recorded a total of 124 bird species belonging to 58 families. Bird species richness and diversity
were higher in savannas compared to any stages of growth in sugarcane. In contrast, functional beta diversity and
uniqueness were higher in sugarcane than in savanna. Community composition was also different between the
two land-uses. While there was overlap in bird species composition between different sugarcane growth stages,
there was high beta diversity and high turnover between sites, indicative of the high temporal and spatial vari-
ability in bird communities in sugarcane fields. We demonstrated that the spatial and temporal variability created
by the different growth stages of sugarcane promotes the occurrence of species with different traits, which may
contribute to ecosystem functioning and promote the conservation of bird species as sugarcane fields can provide
resource complementation for species with different needs.
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1. Abstract
2. Introduction

1. Introduction

The expansion and intensification of agriculture is one of the
principal threats to biodiversity, especially in tropical and sub-tropical
regions of the world (Foley et al., 2005; Laurance et al., 2013). Crop
agriculture typically involves clearing native vegetation (Matson
et al., 1997), which homogenizes the environment both in terms of
fine-scale vegetation structure and broad-scale variation across land-
scapes (Altieri, 1999). Recent studies have demonstrated that ho-
mogenization of vegetation structure in African savannas results in
the decline of species diversity (Ke et al., 2018; McCleery et al., 2018)
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Abstract

Introduction
»Background and context
»Start to reference others for support

1. Introduction

The expansion and intensification of agriculture is one of the
principal threats to biodiversity. especially in tropical and sub-tropical
regions of the worldI(Foley et al., 2005; Laurance et al., 2013).|Cr0p
agriculture typically involves clearing native vegetation (Matson
et al., 1997), which homogenizes the environment both in terms of
fine-scale vegetation structure and broad-scale variation across land-
scapesI(Altieri, 1999)] Recent studies have demonstrated that ho-
mogenization of vegetation structure in African savannas results in
the decline of species diversityI(Ke et al., 2018; McCleery et al., 2018]
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2. Methods
2.1. Materials and methods

2.1.1. Study area

Our study was conducted in the Lowveld physiographic region of
Eswatini, a low-lying region situated between the northern Drakensberg
Escarpment in the west and the Lubombo Mountain range to the east; the
Lowveld is the warmest and the driest region in the country (Figure 1).
The region experiences hot, wet summers and cool, dry winters with
mean daily temperatures of 26 °C and 18 °C, respectively. This area re-
ceives a mean annual rainfall of 574 mm and about 80% of the rain is
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Sections of a scientific article:
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3. Materials and Methods

»What you did. Study site, data collection,
data processing, statistical analysis /
models.

»May include figures or tables (maps, sites,
etc)

2. Methods

2.1. Materials and methods

2.1.1. Study area

Our study was conducted in the Lowveld physiographic region of
Eswatini, a low-lying region situated between the northern Drakensberg
Escarpment in the west and the Lubombo Mountain range to the east; the
Lowveld is the warmest and the driest region in the country (Figure 1).
The region experiences hot, wet summers and cool, dry winters with
mean daily temperatures of 26 °C and 18 °C, respectively. This area re-
ceives a mean annual rainfall of 574 mm and about 80% of the rain is
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Table 1. Distribution of ESKAPE; pathogen infection episodes in 357 hospital wards.

Concentration index® (%) tes in the savanna (protected areas in grey) and sugarcane plantations (green). Red triangles represent the twelve

e et prtte rcongm 1 S5 s 0 No.ofwards 0, Concot savanna. Photos show the four different growth stages from A-D: emerging, short, medium, and tall sugarcane,
E. coli Susceptible to 3GC and EC 6,303 (45.3) 328 (91.9) 0.6(0.6,07)
carbapenems, .
3GCoresistant 3GCREC 737 (53) 207 (580) 07 06,08) Lu khele et a I . 202 1 Hellyon
Carbapenem-resistant CREC 24 (0.2 24 (5.6) 1.4 (0.0, 39)
K. pneumonize _Susceptible to 36C and '3 1,133681) 29 697) 0706,08)
carbapenems
3GC-resistant 3GCRKP 530 (3.8) 175 (49.0) 09(0.7,1.0)
Carbapenem-resistant CRKP 4303) 32000, 1700,35)
E. cloacae Susceptible to 3GC and EB 277 20 140 (39.2) 10(07,13)
complex carbapenems
3GC-resistant 3GCREB 212 (1.5 116 (32.5) 0.8 (0.5, 1.0)
Carbapenem-resistant CREB 102 (0.7) 74 (20.7) 0.7(03,1.1)
P. aeruginosa Carbapenem-susceptible PA 1,076 (7.7) 231 (64.7) 0.8 (0.7, 09)
Carbapenem-resistant CRA__ 44032 148 @15) 150217
A. baumannii Carbapenem-susceptible AB 96 (0.7) 61(17.1) 1.3(05 21)
Carbapenemresistant cRAB__1200) 1028) 30(00,98)
E. faecium Vancomycin-susceptible EF 503 (3.6) 133 (27.3) 14(1.2,16)
Vancomycin-resistant VREF 7 (<0.1) 720 0.0 (0.0, 9.6)
S. aureus Methicillin-susceptible SA 2,113(15.2 273 (76.5) 1.1(1.0,1.1)
Methicillin-resistant MRSA 30322 151 (42.3) 0.7 (0.5,09)
NOTE. *The c tion index estimates the probability that two episodes taken at random occurred in the same ward. Here we report the concentra-

tion index as a percent (0-100%). 3GC, 3%-generation cephalosporins.

Shapiro et al. eLife 2020;9:254795. DOI: https:/doi.org/10.7554/eLife. 54795

= Shapiro et al. 2020 eLife
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Abstract

Introduction

Materials and Methods
Results

3. Results
3.1. Species richness and diversity

We recorded a total of 7,350 detections of birds belonging to 124
species and 58 families. Of these, 103 species from 52 families were
recorded in savanna compared with 55 species from 31 families in sug-
arcane. The species accumulation curve for sugarcane (overall) was
approaching the asymptote whereas that for savanna was still rising,
although the rate of increase appeared to be decreasing and had passed
the inflection point (Figure 2a). The species accumulation curves for each
sugarcane growth stage did not appear to have reached an asymptote
suggesting that the entire community was not detected (Figure 2b). The

Lukhele et al. 2021 Heliyon
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3. Results
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We recorded a total of 7,350 detections of birds belonging to 124
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recorded in savanna compared with 55 species from 31 families in sug-
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Figure 3. Mean number of: (a) species; and (b) Shannon diversity index recorded per transect in the two land-uses in the dry and wet season. Mean number of: (c)

species; and (d) Shannon diversity recorded per habitat across all sessions. Error bars represent standard error. Boxplot showing: (e) a comparison of the observed bird

species richness and estimated species richness (Chao estimator) for the savanna and sugarcane sites, with “emerging”, “short”, “medium”, and “tall" represent the
different growth stages in the sugarcane.
L]

elLife Ecology | Microbiology and Infectious Disease
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Figure 2. Possibly selective associations between the use of specific antibiotics and the incidence of infection with ESKAPE; pathogen variants. Shown

are the predicted percent changes in incidence (points) with 95% confidence interval (bars) for each variant in each ward (n = 357) for every doubling in

the consumption volume of 11 antibiotic groups, based on multivariable quasi-Poisson regression models of the incidence of each variant in each ward

(n = 357) that included the connectivity and incidence control covariates (see Materials and methods). Associations classified as possibly selective
(n = 19) are indicated by a ‘PS’ mark. Models involving A. baumannii and E. faecium, which exhibited larger 95% confidence intervals due to smaller
incidence of the resistant variants, are shown with separate scales (panel b) for readability. (), possibly selective associations had higher coefficients

compared to other associations. The center line indicates the median; box limits indicate the upper and lower quartiles; whiskers indicate the 1.5x

h . | e interquartile range; points indicate the individual coefficients. **p<0.01, two-sided Mann-Whitney U-test. Acronyms of pathogen variants and antibiotics
Shapiro et al. 2020 eLife i rie sz ameey
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4. Discussion

We examined bird communities in sugarcane fields of different
growth stages and compared these with the communities in neighbouring
native savanna. We recorded more bird species in the savanna than in any
of the growth stages of sugarcane. However, despite the presumed ho-
mogeneity of monocultures, our study demonstrated that the different
growth stages of sugarcane created spatial and temporal variability, thus
allowing distinctly different bird communities to persist in this agricul-
tural landscape. This is the first study to show such heterogeneity in avian
communities in a monoculture crop (due to variation in growth stages),
although such a pattern has previously been reported in North American
grasslands that were burned in patches, creating a similar mosaic to that
seen in Eswatini sugarcane plantations (Coppedge et al., 2008; Farneda

Lukhele et al. 2021 Heliyon
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suggest future directions

4. Discussion

We examined bird communities in sugarcane fields of different
growth stages and compared these with the communities in neighbouring
native savanna. We recorded more bird speciesin the savanna than in any
of the growth stages of sugarcane. However, despite the presumed ho-
mogeneity of monocultures, our study demonstrated that the different
growth stages of sugarcane created spatial and temporal variability, thus
allowing distinctly different bird communities to persist in this agricul-
tural landscape. This is the first study to show such heterogeneity in avian
communities in a monoculture crop (due to variation in growth stages),
although such a pattern has previously been reported in North American
grasslands that were burned in patches, creating a similar mosaic to that
seen in Eswatini sugarcane plantations (Coppedge et al., 2008; Farneda
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5. Conclusion

Our study demonstrates that while native savanna has greater rich-
ness and diversity of birds and supports a distinct avian community from
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»Wrap up, emphasize the
significance of your study

5. Conclusion

Our study demonstrates that while native savanna has greater rich-
ness and diversity of birds and supports a distinct avian community from
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e Results
> Should mirror the Methods

> For each Method summarize a result

» Method: We trapped bats for two weeks in each season

» Result: We caught 20 bats belonging to two species in the dry season and 40 bats
belonging to four species in the wet season.
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» Conclude with importance and potentially future directions
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»Narrow down to your specific project
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 Start with Figures and build around them
* For some people Figures help figure out the story
* |deally have Figures based on results / analysis when you start writing
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Exercise — How to structure Introduction

1. Introduction

Mycoses are rapidly becoming one of the leading threats to
wildlife (Daszak et al., 2001; Fisher et al., 2012). A number of
emerging fungal pathogens have reduced populations of diverse
taxa including sea corals (Geiser et al., 1998), reptiles (Thomas et al.,
2002; Bowman et al., 2007; Allender et al., 2011), and amphibians
(Daszak et al., 1999; Briggs et al.,, 2010). In 2006, bats in the
northeastern United States were reported with white fungus on
their nose and wings (Blehert et al., 2009). The pathogen, which
invades the dermal tissue, has devastated the bat populations of the
region (Blehert et al.,, 2009; Frick et al., 2010). The novel fungus,

Pseudogymnoascus desctructans (Minnis and Lindner, 2013), has
also been reported in bats in Europe, although it does not appear
pathogenic there (Wibbelt et al., 2010; Puechmaille et al., 2011).

Shapiro et al. 2015 Acta Tropica
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1. Mycoses are a threat to wildlife, including bats.



Exercise — How to structure Introduction

The mycobiota of bats in Brazil is largely unknown. We
observed the presence of filamentous fungi among the hairs be-
tween the snout and upper lip of three species of Molossid bats,
Cynomops planirostris, Molossus molossus, and Molossus rufus
(Fig. 1). Worldwide, there are approximately 90 species of Molossid
bats, which can be found on every continent (Wilson and Reeder,

2005). These bats are small to medium size insectivores charac-
terized by a free tail extending beyond the uropatagium, narrow
wings, dark, velvety fur, and an internal keel (Gregorin and Taddei,

2002). Brazil is home to 29 species of Molossid bats (Nogueira et al.,

2014), 14 of which can be found in Mato Grosso do Sul state
(Caceres et al., 2008; Bordignon et al., 2011; Santos and Bordignon,

2011).
Shapiro et al. 2015 Acta Tropica

1. Mycoses are a threat to wildlife,
including bats.
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The mycobiota of bats in Brazil is largely unknown. We
observed the presence of filamentous fungi among the hairs be- 1. Mycoses are a threat to wildlife,
tween the snout and upper lip of three species of Molossid bats, including bats.
Cynomops planirostris, Molossus molossus, and Molossus rufus
(Fig. 1). Worldwide, there are approximately 90 species of Molossid
bats, which can be found on every continent (Wilson and Reeder,
2005). These bats are small to medium size insectivores charac-
terized by a free tail extending beyond the uropatagium, narrow
wings, dark, velvety fur, and an internal keel (Gregorin and Taddei,
2002). Brazil is home to 29 species of Molossid bats (Nogueira et al.,
2014), 14 of which can be found in Mato Grosso do Sul state
(Caceres et al., 2008; Bordignon et al., 2011; Santos and Bordignon,
2011).

Shapiro et al. 2015 Acta Tropica

2. Mycobiota of Brazilian bats is unknown but we have observed fungus on specific species
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These fungi on the nasal hairs of Molossid bats have not been 1. Mycoses are a threat to wildlife,
previously reported or described. The objective of this study was to , Ei,'s:g?ftsitfsérazman bt ic
1dent1fy. t'hese fungl.'\/.\/e also compared the species l‘lChH?SS and unknown but we have observed
composition of fungi isolated from the different bat species and fungus on specific species

from the two different habitat types.
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1. Mycoses are a threat to wildlife,

These fungi on the nasal hairs of Molossid bats have not been including bats.
previously reported or described. The objective of this study was to 2. Mycobiota of Brazilian bats is
identify these fungi. We also compared the species richness and unknown but we have observed

composition of fungi isolated from the different bat species and fungus on specific species

from the two different habitat types.
Shapiro et al. 2015 Acta Tropica

3. Objective of the study



Exercise — Structuring the Introduction

1. Mycoses are a threat to wildlife,
including bats.

2. Mycobiota of Brazilian bats is unknown
but we have observed fungus on specific
species

3. Objective of this study
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Exercise — Methods

2. Materials and methods
2.1. Study site

We collected bats from around Mato Grosso do Sul, southwest
Brazil between April 2012 and January 2013 in both the Cerrado and
Pantanal. The Cerrado is a large seasonal xeromorphic plant for-
mation located on the plateau of Central Brazil, commonly called
“Brazilian Savanna” (Eiten, 1972). The Pantanal is an extensive,
unpredictable wetland, influenced by the vegetation classes that
border it, such as the Cerrado, Amazonian forest, and Chaco, fa-
voring a great variety of vegetation types (Pott et al., 2011). In the
Cerrado, bats were collected on rural properties outside of Campo
Grande and within the city of Campo Grande. Trapping in the
Pantanal occurred around the Negro River and Miranda River
(Table 1).

2.2. Bat capture and fungus isolation

We captured bats of three species for this study: Cynomops
planirostris, Molossus molossus, and Molossus rufus. In the study
area, only bats of the genera Cynomops and Molossus have the nasal
hairs which appear to host fungi. Other Molossid bats have wrin-
kled upper lips and therefore no hairs on the muzzle. To capture
bats, mist nets were placed near roosts, small water bodies, and
possible flyways. Bats were removed from mist-nets using latex
gloves and placed in sterilized cloth bags. The bats were identified
to species level according to Gregorin and Taddei (2002). Forceps
were sterilized in a flame and then dipped in alcohol. Visible fungus
filaments were removed with forceps and placed in Petri dishes on
sterile potato dextrose supplemented with chloramphenicol
(100 pg ml™') and gentamicin (50 pg ml~!) to prevent bacterial
contamination. Each Petri dish was then capped and sealed with
plastic tape immediately after placing the filament on the agar.
When filaments were not visible, the sterilized forceps were passed
over the nasal hairs and pressed onto the agar. These plates were
closed and then sealed with plastic film.

Cultures were left to grow at room temperature in sealed Petri
dishes. There was no significant variation in room temperature
during the incubation period, which lasted approximately 15 d.
When there was more than one morphotype on a dish, each was
placed onto a different plate. This was done in a sterilized laminar
flow hood using sterile forceps to prevent any contamination.
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2.3. Molecular methods

To more accurately identify fungal cultures, the rRNA internal
transcribed spacer region (ITS1, 5.8S, and ITS2; ca. 600 pb) was
sequenced. DNA was extracted from circular fragments of myce-
lium with a diameter of approximately 0.5 cm following a modified
CTAB protocol (Doyle and Doyle, 1987). The isolated material was
quantified using NanoDrop 2000 (Thermo Scientific) and its quality
was assessed using 1% agarose gel electrophoresis. Amplifications
were performed using primers ITS1F (Gardes and Bruns, 1993) and
ITS4 (White et al., 1990). Each PCR reaction contained 0.2 mM of
dinucleotide triphosphate (dNTPs), 0.2 uM of each primer (ITS1F
and ITS4), 1X GoTaq buffer (Promega), 1 U of GoTag DNA poly-
merase (Promega), and 1 pl of genomic DNA. The final volume of
amplification was 25 pl. PCR reactions were amplified in an Applied
Biosystems Veriti 96-Well Thermal Cycler using the following pa-
rameters: 5 min at 94 °C followed by 30 cycles of 1 minat94°C,45 s
at 55 °C, and 1 min at 72 °C, and then a final elongation of 10 min at
72 °C. After PCR, an aliquot of 2 ul from each sample was checked by
horizontal electrophoresis in 1% agarose gel. PCR products were
cleaned with PEG 20% (Dunn and Blattner, 1987) and sequenced
according to the protocols of Macrogen Inc. (Seoul, South Korea).

Sequencing reads were assembled and edited using Geneious®
7.1.7 (http://www.geneious.com; Kearse et al., 2012). High-quality
consensus sequences of each isolate were compared to the NCBI
GenBank database with BLAST (Altschul et al., 1990). Each sequence
was compared to the first 30 matches in GenBank. If at least 20 of
the first 30 sequences matched the same genus or species, the
isolate was identified as belonging to that genus or species.

All sequences were submitted to GenBank under accession
numbers KR610358 — KR610373.

Table 1

Fungal isolates and identification from each individual bat. All sequences have been submitted to GenBank (BankIT ID 1822184).

Bat species Bat ID Biome Coordinates Visible fungal filaments Genus/Species/Isolate
Cynomops planirostris 2 Cerrado 20°30'21”S Yes Fungal sp. isolate 2.1*
54°32'44"W Cladosporium sp. isolate 2.1
Penicillium sp. isolate 2.3
4 Cerrado 20°30'21”S No Aspergillus sp. isolate 4.1
54°32'44"W
5 Cerrado 20°30'21”S No Aspergillus sp. isolate 5.1
54°32/44"W
6 Cerrado 20°30'21"S No Penicillium sp. isolate 6.1
54°32'44"W
7 Cerrado 20°30'21"S No Penicillium sp. isolate 7.1
54°32'44"W Fungal sp. isolate 7.2%
8 Cerrado 20°47'57"S No Fungal sp. isolate 8.1%
54°50'45"W Penicillium sp. isolate 8.2
Molossus molossus 1 Cerrado 20°28'00"S Yes Aspergillus terreus isolate 1.1
57°34'11"W Penicillium sp. isolate 1.2
Aspergillus terreus isolate 1.3
Fungal sp. isolate 1.4°
10 Pantanal 19°19'35"S Yes Penicillium sp. isolate 10.1
57°02'00"W Paecilomyces sp. isolate 10.2
11 Pantanal 19°19'35"S No Penicillium sp. isolate 11.1
57°02'00"W
Molossus rufus 3 Pantanal 19°34'37"S Yes Aspergillus terreus isolate 3.1
57°00'42"W Fungal sp. isolate 3.2%
9 Pantanal 19°34'37"S Yes Fungal sp. isolate 9.1%
57°00'42"W
12 Pantanal 19°34'37"S No Aspergillus sp. isolate 12.1
57°00'42"W Penicillium sp. isolate 12.2

2 Adequate sequences for identification were not obtained.
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Exercise — Structuring the Discussion

3. Results and discussion

A total of 22 ascomycete colonies were cultured from 12 indi-
vidual bats of three different bat species: Cynomops planirostris
(n = 6), Molossus molossus (n = 3), and Molossus rufus (n = 3)
(Table 1, Fig. 2). Five bats were captured near the Negro River and
Miranda River, in the Pantanal. Within the Cerrado, six bats were
collected on rural properties and one was collected within the city
of Campo Grande. Of the 22 isolates cultured, adequate sequences
for identification were obtained from 16 of them, and they were
identified to the level of genus or species (Table 1). From the 16
isolates, eleven unique ITS sequence types were obtained from
different species in four genera. At the species level, Aspergillus
terreus (three isolates with identical sequences) was identified from
three cultures from two different bats. Two additional sequence
types of Aspergillus were also identified, one sequence type of
Cladosporium, one sequence type of Paecilomyces, and eight
sequence types of Penicillium. The divergence among the different
sequence types of Aspergillus was about 10% while in Penicillium,
divergence ranged from 1 to 6.5%. Penicillium sp. isolate 6.1 was the
most different from the other isolates, diverging 6.5% from other
Penicillium spp. sequence types. The other seven Penicillium spp.
isolates diverged <2% from each other.

Shapiro et al. 2015 Acta Tropica
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terreus (three isolates with identical sequences) was identified from
three cultures from two different bats. Two additional sequence
types of Aspergillus were also identified, one sequence type of
Cladosporium, one sequence type of Paecilomyces, and eight
sequence types of Penicillium. The divergence among the different
sequence types of Aspergillus was about 10% while in Penicillium,
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most different from the other isolates, diverging 6.5% from other
Penicillium spp. sequence types. The other seven Penicillium spp.
isolates diverged <2% from each other.
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Exercise — Structuring the Discussion

Some fungal isolates appeared to be common across bat species
and the two biomes, Cerrado and Pantanal. Seven similar Penicil-
lium 1isolates (divergence <2%) were cultured from seven

individuals of all three bat species in both the Cerrado and Pantanal.
A. terreus was also cultured from multiple bats, M. molossus (Bat 1,
Cerrado) and M. rufus (Bat 3, Pantanal) (Table 1). Other fungi may be
more specific or less common in the environment. Several fungal
isolates were found in only a single individual, such as Aspergillus
sp. isolate 12.1, Cladosporium sp. isolate 2.1, Paecilomyces sp. isolate
10.2, and Penicillium sp. isolate 6.1. These fungi might come from

more specific sources that these individual bats were in contact

with. . .
Shapiro et al. 2015 Acta Tropica
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Some fungal isolates appeared to be common across bat species 1. §ummarize the different fungi
and the two biomes, Cerrado and Pantanal. Seven similar Penicil- isolated from the bats

lium 1isolates (divergence <2%) were cultured from seven

individuals of all three bat species in both the Cerrado and Pantanal.
A. terreus was also cultured from multiple bats, M. molossus (Bat 1,
Cerrado) and M. rufus (Bat 3, Pantanal) (Table 1). Other fungi may be
more specific or less common in the environment. Several fungal
isolates were found in only a single individual, such as Aspergillus
sp. isolate 12.1, Cladosporium sp. isolate 2.1, Paecilomyces sp. isolate
10.2, and Penicillium sp. isolate 6.1. These fungi might come from

more specific sources that these individual bats were in contact

with. . .
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2. Compare specificity of fungi with bats and offer an explanation (how
common fungi are in the environment)



Exercise — Structuring the Discussion

Our results point to the possibility that the fungi associated with
the Molossid bats of southwest Brazil are diverse and may vary
significantly between individuals, species, and biomes. Studies of
bats' mycobiota in caves have also found Cladosporium spp. and
Penicillium spp. (Voyron et al.,, 2011; Johnson et al., 2013). In
particular, Penicillium sp. isolate 1.2 and Penicillium sp. isolate 10.1,
both from M. molossus, had close matches to fungi isolated from
Vespertilionid bats in Indiana, USA (Johnson et al., 2013). Although

these fungiidentified by Johnson et al. (2013) were psychrophilic or
psychrotolerant from cave-dwelling bats, we have no evidence that
the bats we captured roost in caves or in cool climates. We captured
five C. planirostris exiting a roost in a tree while several captured M.
molossus and M. rufus were exiting roosts located under the roofs of
buildings. It is possible that fungi such as Penicillium spp. or Cla-
dosporium spp. might colonize a wide variety of bat species and are
not cave-specific, but come from other environmental sources,
perhaps the soils or dust in a wide variety of roosts including caves,
trees, and artificial structures.

Shapiro et al. 2015 Acta Tropica
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Exercise — Structuring the Discussion

We did not culture the same fungal isolate from different bats
presenting fungal filaments. Although morphologically similar to
the naked eye, these filaments do not appear to be a unique fungal
species across individuals. Multiple fungal morphotypes were
cultured from nearly all bats presenting these fungal filaments.
How or why the filaments form on the nasal area of Molossid bats
remains unclear. Although we observed no indication that these
fungi are pathogenic to the bats from which we were cultured,
some, such as A. terreus and species from the genera Cladosporium
and Paecilomyces, may cause opportunistic infection in other or-
ganisms (Perfect and Schell, 1996; Foley et al., 2002; Woolhouse
and Gowtage-Sequeria, 2005). Several isolates, such as the A. ter-
reus (from M. molossus and M. rufus) and Aspergillus sp. isolates 4.1
and 5.1 (from C. planirostris), had close matches to pathogenic
specimens in GenBank, which may give some cause for concern.
Across the world, a growing number of fungi, both opportunistic or
introduced species, have been implicated in emerging infections of
various wildlife species (Geiser et al., 1998; Daszak et al., 2001;
Drew Harvell et al, 2002; Fisher et al., 2012), including bats
(Blehert et al., 2009; Frick et al., 2010). Such pathogens have the
potential to spread to and unexpectedly devastate more susceptible
populations, for example in the case of White Nose Syndrome
(WNS; Blehert et al., 2009; Frick et al., 2010). Currently, C. planir-
ostris, M. molossus, and M. rufus are considered species of “Least
Concern” by the IUCN (Barquez and Diaz, 2008; Barquez et al.,
2008a,b), due to their extensive geographic distributions, ranging

from Mexico to Argentina. Population trends for M. rufus are stable
(Barquez et al., 2008a), while they are unknown for C. planirostris
(Barquez and Diaz, 2008) and M. molossus (Barquez et al., 2008b).
Nonetheless, the case of WNS in particular has shown the potential
of mycoses to cause devastating population crashes and local ex-

tinctions of previously abundant species (Frick et al., 2010).
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potential impacts on bat conservation.
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Exercise — Structuring the Discussion

Our results indicate the need for further research into the po-
tential effects these fungi may have on Molossid bats in Brazil.
Sequencing additional genetic markers may yield more precise
identifications of these isolates at the species level and further
enhance our understanding of them. The variability of species
richness and composition of fungi cultured from Molossid bats,
even among individuals of the same species, all within a small
geographic area, points to a potentially complex and species-rich
mycobiota associated with these particular bat species in this re-

gion of Brazil.
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Structuring An Abstract — Your Paper in Miniature

ABSTRACT

 Fungal pathogens have become a serious threat to wildlife, threatening populations of even once com- 1. Problem: Fungal
mon, abundant species|[We describe the mycobiota associated with the nasal hairs of three Molossid bat pathogens are a
species, Cynomops planirostris, Molossus molossus, and Molossus rufus, in southwest Brazil. Bats were threat to wildlife.
captured in the Cerrado and Pantanal biomes. We cultured 22 fungal isolates from twelve individual bats. 2. Methods & Results:
Sixteen sequences of the ITS region were obtained, yielding 11 unique sequence types from the genera
Aspergillus, Cladosporium, Paecilomyces, and Penicillium./No obvious detrimental effects on the bats from

Bat species studied,

the fungi were observed, although some species or genera that we identified are known pathogens in location, molecular
other species. This is the first report of such fungi associated with the nasal hairs of Molossid bats. Our methods, ID of fu ngi

results indicate the need for further research on the biodiversity, ecological role, and potential effects of 3

: . ) Implications and
this mycobiota on Molossid bats.

importance of the
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Aerial Bat Calls

An Example — Effects of Land-Cover on Bat Activity
In @ Savanna in Eswatini

80
350
300 - 150 —
60
250 o g
S o
207 5 1907 S 40
‘e 5
150 2 2
© —
w o
100 50 — 20 —
50
0 -
0 - 0
T T T T T T T T T | I I I T T T T
0 5 10 15 20 0 1000 2000 3000 4000 s g2 04 0.6 0.8 1.0 12

Water Cover (Percent) Distance to Water (m) Water Cover (Percent)



Exercise — Structuring the Introduction
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Aerial Bat Calls

What Context Would You Pick?

Remember - It also depends on your sample size and the extent of
sampling
» Your conclusions (and context) will be more limited with 3 sites vs 30 or
dozens of animals/interviews/etc vs. hundreds
You can put regional studies in a larger context / make more general
conclusions (about a biome, ecotone, process etc) with a large sample size



Exercise — Structuring the Introduction

1. Introduction

Tropical savannas are biomes of global importance for people and
wildlife (Bond and Parr, 2010; Murphy et al., 2016; Parr et al., 2014).
They contain high levels of biodiversity, provide essential habitat for
endemic and endangered species (Murphy et al., 2016), account for a
large amount of terrestrial net primary productivity, and store carbon
(Parr et al., 2014). Savannas also provide essential resources to people,
such as pasture for livestock, firewood, thatching materials, and med-
icinal plants (Egoh et al., 2009; Fensham et al., 2005; Hoffmann et al.,
2012; Parr et al., 2014; van der Werf et al., 2010).
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Exercise — Structuring the Introduction

1. Savannas are

: = = : important
Despite their importance, tropical savannas are generally under-

appreciated, understudied and under-protected (Laurance et al., 2014;

Parr et al., 2014), with less than 13 % under any kind of official pro-
tection (Jenkins and Joppa, 2009). Globally, one of the principal threats
to tropical savannas is land-cover change, particularly the conversion of
savanna to agriculture, including both low-intensity croplands and high

intensity commercial production (Aleman et al., 2016; Laurance et al.,
2014).
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Exercise — Structuring the Introduction

Land-cover change has profound, often negative impacts on wildlife
(Foord et al., 2018; Reynolds et al., 2018; Sala et al., 2000). At fine
spatial scales, land-cover change alters the type and structure of vege-
tation, eliminating foraging habitat or shelter (Fahrig et al., 2011;
Goodwin et al., 2002; Tscharntke et al., 2012). On larger scales, land-
scape composition (the different types of land cover) and configuration
(the spatial pattern of land cover) affect wildlife through different

mechanisms: changes in landscape composition typically lead to re-
ductions in native vegetation or other habitats and the loss of resources
located in them (Fischer and Lindenmayer, 2006; Tscharntke et al.,
2012), while changes in landscape configuration, regardless of the
amount of cover, affect wildlife through edge effects, patch isolation,
and loss of connectivity across the landscape (Fahrig, 2003).
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Exercise — Structuring the Introduction

Land-cover change has profound, often negative impacts on wildlife
(Foord et al., 2018; Reynolds et al., 2018; Sala et al., 2000). At fine
spatial scales, land-cover change alters the type and structure of vege-
tation, eliminating foraging habitat or shelter (Fahrig et al., 2011;
Goodwin et al., 2002; Tscharntke et al., 2012). On larger scales, land-
scape composition (the different types of land cover) and configuration
(the spatial pattern of land cover) affect wildlife through different

mechanisms: changes in landscape composition typically lead to re-
ductions in native vegetation or other habitats and the loss of resources
located in them (Fischer and Lindenmayer, 2006; Tscharntke et al.,
2012), while changes in landscape configuration, regardless of the
amount of cover, affect wildlife through edge effects, patch isolation,
and loss of connectivity across the landscape (Fahrig, 2003).
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Exercise — Structuring the Introduction

Bats are the second most diverse order of mammals (Burgin et al., 1. Savannas are

2018) and provide important ecosystem services such as pest control, 5 IS?\?aor:Ezr;ta o
pollination, and seed dispersal (Boyles et al., 2011; Kunz et al., 2011; ' threatened
Maas et al., 2013; Taylor et al., 2017; Williams-Guillén et al., 2008). especially b’y
They may also serve as bioindicators (Jones et al., 2009). There is land cover
growing evidence that in savannas in particular, some bat species ex- change

hibit strong preferences for agricultural landscapes (Noer et al., 2012; 3. How land-cover
Toffoli and Rughetti, 2017) where they play an important role in con- change
suming pest insects (Bohmann et al., 2011; Puig-Montserrat et al., 2015; threatens
Taylor et al., 2013a, 2013b, 2018, 2017). Savannas
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Exercise — Structuring the Introduction

The role of the entire landscape mosaic is increasingly recognized as
essential for effective species conservation (Hansson and Angelstam,
1991; Hobbs, 1994; Wiens, 2009). Conserving bats, and thus main-
taining the ecosystem services and functions that they provide therefore
requires an understanding of how they use the mosaics of various land
covers and land uses increasingly found in modified landscapes. Un-
derstanding how bats respond to the composition and configuration of
these different land covers can then inform conservation planning by
indicating key elements (e.g. size or shape of native vegetation patches)
in the landscape necessary for maintaining or promoting bat activity.
Without this understanding, conservation planning may be ineffective
due to missing key elements of the landscape or preserving habitat at
the wrong spatial scale (Hansson and Angelstam, 1991; Hobbs, 1994;
Wiens, 2009).

Shapiro et al. 2020 Biological Conservation

. Savannas are

important

. Savannas are

threatened,
especially by
land cover
change

. How land-cover

change
threatens
savannas

. Introduce bats

and their
importance



Exercise — Structuring the Introduction

: S . . 1. Savannas are
The role of the entire landscape mosaic is increasingly recognized as

. . . . important
essential for effective species conservation (Hansson and Angelstam, 5 Sa\rl)annas Jre
1991; Hobbs, 1994; Wiens, 2009). Conserving bats, and thus main- '

.. . . . threatened,
taining the ecosystem services and functions that they provide therefore ,
; . . : especially by

requires an understanding of how they use the mosaics of various land land

covers and land uses increasingly found in modified landscapes. Un- ahn cover

derstanding how bats respond to the composition and configuration of chanse

. . . . 3. How land-cover

these different land covers can then inform conservation planning by H

indicating key elements (e.g. size or shape of native vegetation patches) Ch ange

in the landscape necessary for maintaining or promoting bat activity. threatens

Without this understanding, conservation planning may be ineffective >avannas

due to missing key elements of the landscape or preserving habitat at 4. Int;oc;i]uce bats
and their

the wrong spatial scale (Hansson and Angelstam, 1991; Hobbs, 1994; _
Wiens, 2009). Importance

Shapiro et al. 2020 Biological Conservation

5. Why it’s important to understand to understand bats’ response
to land-cover change



Exercise — Structuring the Introduction

Bats can respond to variation in both fine-scale vegetation structure
and landscape-scale composition and configuration (Brigham et al.,
1997; Fuentes-Montemayor et al., 2013; Gehrt and Chelsvig, 2003;
Mendes et al., 2017b; Monadjem and Reside, 2008). Their response to
land cover varies greatly between regions, biomes, seasons (Ferreira
et al., 2017; Klingbeil and Willig, 2010; Mendes et al., 2014; Monadjem
et al., 2018a), and species or guilds (Gorresen et al., 2005; Klingbeil and
Willig, 2009; Mendes et al., 2017a; Miiller et al., 2012).
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Exercise — Structuring the Introduction

Bats can respond to variation in both fine-scale vegetation structure
and landscape-scale composition and configuration (Brigham et al.,
1997; Fuentes-Montemayor et al., 2013; Gehrt and Chelsvig, 2003;
Mendes et al., 2017b; Monadjem and Reside, 2008). Their response to
land cover varies greatly between regions, biomes, seasons (Ferreira
et al., 2017; Klingbeil and Willig, 2010; Mendes et al., 2014; Monadjem
et al., 2018a), and species or guilds (Gorresen et al., 2005; Klingbeil and
Willig, 2009; Mendes et al., 2017a; Miiller et al., 2012).
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Exercise — Structuring the Introduction

To date, most research on the impacts of land-cover change on bats
has been conducted in forest biomes (Estrada-Villegas et al., 2010;
Ferreira et al., 2017; Pinto and Keitt, 2008; Williams-Guillén and
Perfecto, 2011), limiting our ability to generalize patterns. Our un-
derstanding of how land-cover change affects bats in savannas, parti-
cularly in Africa, is far more limited (Meyer et al., 2016; Monadjem and
Reside, 2008; Mtsetfwa et al., 2018; Weier et al., 2018). Studies from
North American pine savannas and South American Cerrado savannas
show land-cover modification and reduced canopy cover (land cover
composition), not configuration, reduce bat diversity metrics (Bailey
et al., 2019; Pereira Ramos et al., 2018). However, these responses are
often species-specific, varying by foraging guild or other traits (Bailey
et al., 2019; Mendes et al., 2017b; Muylaert et al., 2016; Pereira Ramos
et al., 2018).
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To date, most research on the impacts of land-cover change on bats
has been conducted in forest biomes (Estrada-Villegas et al., 2010;
Ferreira et al., 2017; Pinto and Keitt, 2008; Williams-Guillén and
Perfecto, 2011), limiting our ability to generalize patterns. Our un-
derstanding of how land-cover change affects bats in savannas, parti-
cularly in Africa, is far more limited (Meyer et al., 2016; Monadjem and
Reside, 2008; Mtsetfwa et al., 2018; Weier et al., 2018). Studies from
North American pine savannas and South American Cerrado savannas
show land-cover modification and reduced canopy cover (land cover
composition), not configuration, reduce bat diversity metrics (Bailey
et al., 2019; Pereira Ramos et al., 2018). However, these responses are
often species-specific, varying by foraging guild or other traits (Bailey
et al., 2019; Mendes et al., 2017b; Muylaert et al., 2016; Pereira Ramos
et al., 2018).
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Exercise — Structuring the Introduction

In southern African savannas, changes in land cover and land use
may impact bats by eliminating their foraging habitat, destroying their
roosts, or reducing populations of their insect prey. This could be an
especially grave threat to clutter foraging bats, which rely on dense
vegetation for foraging, and edge foraging bats, which use edge habitats
between dense and open vegetation (Cooper-Bohannon et al., 2016;
Monadjem et al., 2010). There is evidence that high intensity agri-
culture can negatively affect some bat species (Mtsetfwa et al., 2018),
but remnant natural and semi-natural vegetation (Mtsetfwa et al., 2018;
Weier et al., 2018) and wetlands (Sirami et al., 2013) in such land-
scapes may promote bat activity. However, the role of landscape con-
figuration has not been considered. In addition, the relative effects of
fine-scale vegetation compared to landscape composition and config-
uration have not been directly compared. Finally, studies in this region
have only compared the effects of savanna and commercial agriculture
on bats (Mtsetfwa et al., 2018; Sirami et al., 2013; Weier et al., 2018),
while the role of rural areas and villages has been largely neglected,
despite comprising a large, and growing component of the landscape

(Bailey et al., 2015). , o ,
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In southern African savannas, changes in land cover and land use
may impact bats by eliminating their foraging habitat, destroying their
roosts, or reducing populations of their insect prey. This could be an
especially grave threat to clutter foraging bats, which rely on dense
vegetation for foraging, and edge foraging bats, which use edge habitats
between dense and open vegetation (Cooper-Bohannon et al., 2016;
Monadjem et al., 2010). There is evidence that high intensity agri-
culture can negatively affect some bat species (Mtsetfwa et al., 2018),
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Weier et al., 2018) and wetlands (Sirami et al., 2013) in such land-
scapes may promote bat activity. However, the role of landscape con-
figuration has not been considered. In addition, the relative effects of
fine-scale vegetation compared to landscape composition and config-
uration have not been directly compared. Finally, studies in this region
have only compared the effects of savanna and commercial agriculture
on bats (Mtsetfwa et al., 2018; Sirami et al., 2013; Weier et al., 2018),
while the role of rural areas and villages has been largely neglected,
despite comprising a large, and growing component of the landscape
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Exercise — Structuring the Introduction

In order to understand the effects of land cover and land use on bats
in tropical savannas, we measured guild-level responses in bat activity
across the wet and dry seasons to both vegetation structure and land-
cover composition and configuration across northeastern Eswatini
(formerly Swaziland). This region is part of the Maputaland-Albany-
Pondoland biodiversity hotspot (Steenkamp et al., 2005) and under-
going rapid land-cover change, primarily as a result of agricultural
expansion and intensification (Bailey et al., 2015). Our objectives were
to: 1) quantify the response of bats to variation in fine-scale vegetation
structure and landscape-scale land-cover composition and configura-
tion; 2) compare the variation in responses by foraging guild; 3) de-
termine the most relevant spatial scale of the response for each guild;
and 4) ascertain how responses vary by season.
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Exercise — Structuring the Introduction

In order to understand the effects of land cover and land use on bats
in tropical savannas, we measured guild-level responses in bat activity
across the wet and dry seasons to both vegetation structure and land-
cover composition and configuration across northeastern Eswatini
(formerly Swaziland). This region is part of the Maputaland-Albany-
Pondoland biodiversity hotspot (Steenkamp et al., 2005) and under-
going rapid land-cover change, primarily as a result of agricultural
expansion and intensification (Bailey et al., 2015). Our objectives were
to: 1) quantify the response of bats to variation in fine-scale vegetation
structure and landscape-scale land-cover composition and configura-
tion; 2) compare the variation in responses by foraging guild; 3) de-
termine the most relevant spatial scale of the response for each guild;
and 4) ascertain how responses vary by season.
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Exercise — Structuring the Introduction

We expected to see guild-specific responses to both fine- and land-
scape-scale characteristics. Previous studies have found that guilds re-
spond to different characteristics at different spatial scales depending
on their ecology (Ferreira et al., 2017; Fuentes-Montemayor et al.,
2013; Pereira Ramos et al., 2018; Pinto and Keitt, 2008). We expected
clutter bats that use denser vegetation and fly shorter distances to re-
spond more strongly to fine-scale vegetation structure because they rely
on dense vegetation immediately around them for foraging, while edge
and aerial bats that forage in open areas and fly longer distances were
expected to respond more strongly to landscape-scale characteristics
since they fly and forage above vegetation (Cooper-Bohannon et al.,
2016; Monadjem et al., 2010). In general, we expected to see a greater
effect of landscape composition than configuration on bats, as has been
reported in previous studies (Arroyo-Rodriguez et al., 2016; Meyer and
Kalko, 2008). We also expected to see strong seasonal variation in re-
sponse from all guilds, because this has been observed in previous
studies in the region (Monadjem and Reside, 2008; Mtsetfwa et al.,
2018; Taylor et al., 2013a, 2013b), likely due to the scarcity of re-
sources, such as water or insect prey in the dry season (Fukui et al.,
2006; Hagen and Sabo, 2012; Salsamendi et al., 2012).
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We expected to see guild-specific responses to both fine- and land-
scape-scale characteristics. Previous studies have found that guilds re-
spond to different characteristics at different spatial scales depending
on their ecology (Ferreira et al., 2017; Fuentes-Montemayor et al.,
2013; Pereira Ramos et al., 2018; Pinto and Keitt, 2008). We expected
clutter bats that use denser vegetation and fly shorter distances to re-
spond more strongly to fine-scale vegetation structure because they rely
on dense vegetation immediately around them for foraging, while edge
and aerial bats that forage in open areas and fly longer distances were
expected to respond more strongly to landscape-scale characteristics
since they fly and forage above vegetation (Cooper-Bohannon et al.,
2016; Monadjem et al., 2010). In general, we expected to see a greater
effect of landscape composition than configuration on bats, as has been
reported in previous studies (Arroyo-Rodriguez et al., 2016; Meyer and
Kalko, 2008). We also expected to see strong seasonal variation in re-
sponse from all guilds, because this has been observed in previous
studies in the region (Monadjem and Reside, 2008; Mtsetfwa et al.,
2018; Taylor et al., 2013a, 2013b), likely due to the scarcity of re-
sources, such as water or insect prey in the dry season (Fukui et al.,
2006; Hagen and Sabo, 2012; Salsamendi et al., 2012).
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