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Assessing Grazing Impacts on Bird Communities to 
Inform Tools for Sustainable Ranch Management in the 
Beni Savannas of Bolivia 
Luz Natalie Mercado Callau, School of Environment and Natural Resources 

General Description of Project 

My central research focus is to understand how different cattle ranching and land management approaches (traditional 
extensive grazing, rotational grazing and conservation set-aside) influence bird communities and vegetation structure in 
a Neotropical savanna in Bolivia. Broadly my objectives are to: i) quantify shifts in bird taxonomic and functional 
diversity, and examine how bird community composition varies under different grazing regimes across a savanna-open 
grassland habitat gradient; ii) evaluate how vegetation structure shapes patterns of diversity and; iii) identify bird species 
and traits associated with specific management regimes/vegetation structures that could serve as indicators of ecosystem 
health. This AMP grant funded the completion of one of two survey seasons. I have compiled R scripts and conducted 
preliminary analysis of the data collected so far.   

Project Activities 

I collected bird and vegetation data during the early dry season (June–August 2025) in the Beni Savanna ecoregion of 
Bolivia at the Barba Azul Nature Reserve (BANR) and on four neighboring working cattle ranches. BANR covers 
approximately 11,200 hectares and is divided into two management zones. The first is a 5,000- hectare conservation set-
aside, where cattle are excluded and agriculturally set fires are suppressed for almost 20 years. The second is a 6,200-
hectare sustainable ranching zone, where a rotational grazing system is implemented to assess compatibility between 
cattle production and biodiversity conservation. The four sampled traditional cattle ranches (averaging 3,000 hectares 
each) use extensive grazing management. This approach is characterized by large land areas, minimal control over 
stocking rates, and reliance on annual burning to maintain pasture productivity.  

I conducted two 100-meter fixed-radius bird point counts at 
a total of 127 sampling plots. These were distributed across 
four savanna-grassland habitat types, ranging from densely 
wooded to open grassland, and spanning our three land 
management regimes. At each point, all bird species seen 
or heard were recorded, along with their abundance and 
estimated distance from the point center. All plots will be 
resampled in summer 2026 to provide two years of repeated 
bird surveys. Additionally, I conducted vegetation surveys at 
half of the sampling plots (n = 70) to characterize habitat 
structure and composition, the remainder will be sampled 
in summer 2026. At each plot, I measured tree and shrub 
attributes using 50-meter belt transects and line-intercept 
surveys to estimate woody density, basal area, cover, height 
and spatial arrangement. I complemented these with Robel 
pole measurements to quantify vegetation obstruction and 
heterogeneity. To estimate surface cover (e.g., bare ground, 
leaf litter) and the cover and diversity of plant functional 
types I used quadrats and point-intercept surveys.  

Figure 1. Bird survey training in grassland habitat at one 
of the traditional grazing ranches. Photo taken by Dr. Jo 
Peacock. 
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Figure 2. A. Beni department, Bolivia; B) Beni Savanna ecoregion and Barba Azul Nature Reserve; C) sampling plots and habitats 
within BANR and neighboring ranches. Map adapted from Peacock (2021). 

Key Outcomes 

I completed my first year of surveys and I will be conducting the second this upcoming summer 2026. I recorded a total of 
5772 birds comprising 145 species, some of which are listed as globally threatened, including the blue-throated macaw 
(Ara glaucogularis, CR), cock-tailed tyrant (Alectrurus tricolor, VU) and black-masked finch (Coryphaspiza melanotis, VU). I 
have completed most of the data analysis script in R so it can be updated with this year’s data. I have also conducted 
preliminary analyses using the data currently available, including the calculation of taxonomic and functional diversity 
indices, as well as models testing the effects of management type and habitat. As these results are based on only part of 
the final dataset, they should be considered preliminary. In general, the analyses indicate significant differences in 
richness and diversity among habitats, although these patterns depend on management type. For most habitats, there 
were no clear differences among conservation, rotational management, and traditional management. The main 
exception was the sujo (shrubby grassland) habitat, where management effects were more evident (Fig. 3).  

 
 
Figure 3. Model-estimated bird species 
diversity (Shannon index) across habitat 
and management categories. Points 
represent predicted mean richness 
values derived from the fitted model, 
and error bars indicate 95% confidence 
intervals. Differences among habitats 
might reflect variation in vegetation 
structure, while within-habitat contrasts 
among management types highlight the 
influence of management on local 
species diversity.  
 
Alternative chart of data for screen 
readers is available at the end of the 
documents. Or click here.  
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Initial NMDS and cluster analysis indicate that there may be strong separation in bird species composition among habitat 
types across the gradient from open grasslands to wooded savannas (Fig. 4). However, within habitat differences seemed 
to be obscured in our site-level analysis. When NMDS were run within habitats, cattle management effects on bird 
communities became clearer, especially in sujo and open grasslands, where ground cover, structural heterogeneity, and 
shrub encroachment were major drivers of variation. These results supported a need to examine management effects 
within each habitat type separately. 

 

How Will The Results Contribute to Healthy Agroecosystems? 

My research will provide the first systematic scientific evidence of how traditional extensive, rotational, and conservation 
set-aside ranching practices influence bird communities in one of the least-studied tropical savanna ecosystems globally. 
Results will directly inform management decisions and support local rancher alliances in developing more sustainable 
ranching practices. More broadly, this work will advance understanding of how  

grazing intensity and vegetation structure shape bird communities in similar tropical grassland ecosystems in South 
America, such as the Brazilian cerrado and Llanos del Orinoco where the ranges of many of Beni’s bird species extend. I 
intend to publish my results in peer-reviewed journals including Global Ecology and Conservation and present at local 
and regional conferences such as the Regenerate Conference of the Quivira Coalition and the American Grassfed 
Association to ensure my research is accessible to the scientific community.  

The results will be of great interest to the Eco-friendly Beni Ranching Alliance, a local initiative composed of ranchers 
and conservation organizations including our partners, Birdlife partners Association Armonia. The alliance is currently 
working to improve assessment and monitoring tools for ranches seeking to increase productivity while better 
supporting biodiversity. They will help to support the development of sustainable ranching guidelines for Beni. 

Financial Information 

Expense Category Description Amount 

Supplies Groceries, cooking gas, food containers $1,200 

Travel International airfare 
Bush plan (Trinidad—Santa Ana) 
Bush plane (Santa Ana—BANR) 
Airline baggage fees 

$990.91 
$422.78 
$400.00 
$100 

Other Services Lodging at Barba Azul Nature Reserve 
Student travel insurance 

$1,680.41 
$205.90 

Total   $5,000 

 

Figure 4. Non-metric 
multidimensional scaling (NMDS) 
ordination of bird community 
composition across all sampling 
points. Points represent sampling 
locations and are colored by habitat 
type, showing clear differences in 
community composition along a 
gradient from open grasslands 
(limpo) to more wooded habitats 
(cerrado and cerradão). 
 
Alternative chart of data for screen 
readers is available at the end of the 
documents. Or click here.  
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Grant funds were used primarily to support field data collection. Barba Azul Nature Reserve (BANR) is a remote reserve 
accessible via light aircraft given that overland access is limited during flooding season. To reach Barba Azul, I first 
arrived in Santa Cruz, the main international airport. From there, I took a 10-hour bus to Trinidad, the capital of the Beni 
Department. From Trinidad, access to the reserve requires two combined bush plane flights (on locally operated light 
aircraft). Once there, Armonia provides accommodation, cooking facilities, internet access, daily river crossings and 
local research assistance to students at set prices. Additional expenses were covered by start-up funds from my research 
advisor.  

 

 
 
Figure 5. Non-metric multidimensional scaling (NMDS) ordination of bird community composition across all sampling points. Points 
represent sampling locations and are colored by habitat type, showing clear differences in community composition along a gradient 
from open grasslands (limpo) to more wooded habitats (cerrado and cerradão). 

Next Steps 

I will be presenting my preliminary results and data analysis plan to our local partner, Asociacion Armonia, before 
entering the reserve for my second survey season in June this year. The purpose is to share progress in advance and 
receive feedback on approaches for better detecting management effects on habitat conditions. Their practical 
experience with these management systems will help refine my data analysis. Once my research is completed, I will 
develop a translated briefing document with results and management implications for the Eco-friendly Beni Ranching 
Alliance. As well, I plan to present findings at the annual sustainable ranching conference in Beni to be held in 2027.  

More Project photos: Beni_Fieldwork_AMP_2025 

 

The Agroecosystem Management Program is part of the College of Food, Agricultural, and Environmental Sciences at The Ohio State University.  

CFAES provides research and related educational programs to clientele on a nondiscriminatory basis. For more information, visit 
cfaesdiversity.osu.edu. For an accessible format of this publication, visit cfaes.osu.edu/accessibility.  
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Alternate Charts for Screen Readers  
Figure 3. Model-estimated bird species diversity (Shannon index) across habitat and management categories. Points represent 
predicted mean richness values derived from the fitted model, and error bars indicate 95% confidence intervals. Differences among 
habitats might reflect variation in vegetation structure, while within-habitat contrasts among management types highlight the 
influence of management on local species diversity.  
 
The data in this chart was generated by an approved AI tool based on the chart submitted by the researcher.  
 

Habitat Management Type Predicted Shannon 
Index (Value) 

Approximate Confidence 
Interval (Range) 

cerradao Conservation (Red) 2.82 2.61 – 3.03 
cerradao Rotational (Blue) 3.02 2.76 – 3.28 
cerradao Traditional (Green) 2.56 2.33 – 2.80 
cerrado Conservation (Red) 2.70 2.48 – 2.90 
cerrado Rotational (Blue) 2.67 2.42 – 2.92 
cerrado Traditional (Green) 2.40 2.17 – 2.63 
sujo Conservation (Red) 2.39 2.18 – 2.60 
sujo Rotational (Blue) 1.82 1.57 – 2.07 
sujo Traditional (Green) 1.93 1.69 – 2.18 
limpo Conservation (Red) 1.81 1.60 – 2.02 
limpo Rotational (Blue) 1.53 1.31 – 1.74 
limpo Traditional (Green) 1.58 1.37 – 1.79 

 
Return to text.  
 
Figure 4. Non-metric multidimensional scaling (NMDS) ordination of bird community composition across all sampling points. Points 
represent sampling locations and are colored by habitat type, showing clear differences in community composition along a gradient 
from open grasslands (limpo) to more wooded habitats (cerrado and cerradão). 
 

 
The data in this chart was generated by an approved AI tool based on the chart submitted by the researcher. This is a difficult 
graphic to condense into a table. Because NMDS axes represent relative distances rather than absolute physical measurements, this 
table summarizes the coordinate ranges (spread) and the spatial centroids (the center of density) for each habitat's cluster to capture 
where they sit in the ordination space. The chart also attempts to describe the distribution of the points. 
  

Habitat Type 
NMDS1 Range 
(Horizontal 
Spread) 

NMDS2 Range 
(Vertical 
Spread) 

Approximate 
Cluster Centroid 
(NMDS1,NMDS2) 

Visual Distribution Description 

cerradao (Pink) - 1.2 to - 0.4 -0.6 to +0.8  (-0.8, 0.1) Tightly packed on the far left; strong 
vertical overlap with cerrado. 

cerrado (Green) -1.2 to +0.3 -0.6 to +0.5 (-0.4, -0.1) 
Elongated horizontally; heavily shares 
the left space with cerradao but 
stretches toward the center. 

sujo (Purple) -0.5 to +1.2 -0.6 to +1.2 (0.4, 0.0) 
Largest ellipse. Highly dispersed 
across the center and right; bridges 
the gap between both sides. 

limpo (Cyan) +0.4 to +1.2 -0.8 to +0.9 (0.8, -0.1) 
Tightly packed cluster on the far right; 
sits completely nested within the right 
half of the sujo ellipse. 

 
Return to text.  
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