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Well-managed pastures on livestock farms can provide high-quality habitat for 
grassland bird species that are declining in number, especially if areas within the 
pasture acreage are left ungrazed during the nesting season. Nearly all of Wiscon-
sin’s original grasslands—commonly called prairies—have been lost over the past 
century, and, in tandem with this loss, grassland bird populations have declined. 
Some of these bird species are categorized as threatened or endangered. Today, 
many of these birds nest on or near the ground in pastures and hayfields, and 
previous research in Wisconsin has shown that leaving some portion of this land 
unharvested during the nesting season—by designating a ‘nesting refuge’—can 
increase reproductive success. This practice, however, is not common due to  
uncertainty surrounding the extent of losses in forage yield and quality and  
questions on how to manage these areas following the refuge period. 

Laura Judge, Alicia Dixon and Mark Renz, researchers with the UW-Madison 
Department of Agronomy and the Agroecology master’s degree program, quanti-
fied the loss in forage yield and quality under different management scenarios in 
a nesting refuge established in southern Wisconsin cool-season pasture. Establish-
ing nesting refuges with ungrazed and unharvested forages resulted in losses that 
varied with different management practices, but only in the year that the nesting 
refuges were in place. 

This information may encourage more farmers to establish nesting refuges and 
contribute to halting and reversing declines in grassland bird populations. While 
approximately 100,000 acres of grassland are managed by government agen-
cies and conservation groups for the benefit of wildlife, improving reproductive 
success—otherwise known as nest success—on the millions of acres of privately 
owned pastures and hayfields in Wisconsin provides the biggest opportunity for 
improvement. Grassland bird nests are in use and vulnerable to trampling or dis-
turbance by grazing cattle from May 1st through August 1st. To avoid predation, 
they need the protective cover provided by dense plant growth. Hay cutting and 
grazing, under typical management, remove this cover during the nesting season. 
Additionally, mowing and grazing can damage nests, leading to nest failure. 

While practices such as leaving tall pasture residuals and allowing long intervals 
between grazing events may improve nest success, only nesting refuges are known 
to improve nest success. Ultimately, the results of this study could provide insight 
on the appropriate level of financial compensation for farmers who establish  
nesting refuges in pastures and hayfields.

Quantifying the yield loss

With support from the USDA North Central Sustainable Agriculture Research 
and Education program and the USDA Dairy Forage Research Center, the 
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researchers partnered with Paine Family Farm, a grass-
based beef farm in Columbus, Wisconsin, to quantify the 
loss of forage yield and quality when setting aside land for 
a nesting refuge. The farm seasonally grazed approximately 
22 beef cows, three yearlings and 14 calves on cool-season 
pasture dominated by Kentucky bluegrass, timothy and 
orchardgrass. 

In addition to looking at forage losses on the nesting 
refuge land in that year, the researchers also tested whether 
unharvested forages in a nesting refuge might suppress 
pasture growth the following season. They used two 
management strategies to remove built-up plant material 
from nesting refuge treatments: hay harvest and burning. 
The researchers caution that farmers considering burning 
should consult with local fire officials about conditions in 
the area and to alert them about their plans. Researchers 
established plots measuring 50 feet wide by 50 feet long 
and randomly assigned treatments within three replicated 
blocks. Treatments are outlined in Table 1 above.

Nesting refuge treatments were established in 2018. Two 
of these treatments were unharvested the entire year (N, N 
+ B), while hay was harvested from the third on August 1st 
(N + H). The control plots were rotationally grazed (G) 
with grazing events in June, August and October. In 2019, 
one of the unharvested nesting treatments (N + B) was 
burned at the beginning of April. All plots were returned 
to normal grazing rotations in 2019, with grazing events 
in July, August and September. Paddocks that included the 
treatment plots were grazed when the farmer determined 
readiness by visual evaluation, and cattle were moved out 
of the paddock when forage heights reached four to eight 
inches. This resulted in grazing intervals as short as four 
hours and long as 24 hours for each of the three paddocks 
containing the replicated blocks. 

Available forage was measured before each grazing event, 
and prior to hay harvest in N + H, by clipping plants 
within a 0.3 square yard quadrat to a height of four 
inches. Samples were dried and weighed, then ground and 
analyzed using Near Infrared Reflectance Spectroscopy 
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(NIR) to determine forage quality. Relative forage quality 
(RFQ)—an index that combines various measures of 
forage quality—was calculated for G and N + H in 2018, 
and all treatments in 2019 (Figure 1). Percent crude 
protein—an important component of forage quality—was 
also measured (Figure 2), as well as season-long forage 
yield in tons of dry matter per acre (Figure 3).

In 2018, establishing an unharvested nesting refuge 
followed by an August 1st hay harvest resulted in a 55 
percent reduction in forage yield compared to normal 
grazing. Additionally, the harvested hay had an RFQ 21 
percent lower and crude protein level 24 percent lower 
than an average grazing event in that year. The monetary 
loss associated with these reductions can be roughly 
characterized using hay grades and prices. Using the 
University of Wisconsin Extension Hay Market Report 
from May 25, 2020, the researchers categorized the RFQ 
of the grazed treatment as Grade 1 hay valued at $159/ton 

Control Nesting Refuge Treatments
Treatment G N + B N + H N

2018 Graze Nesting refuge Nesting refuge,  
then hay Aug. 1

Nesting refuge

2019 Graze Spring burn, then graze Graze Graze

Table 1. Four treatments replicated three times over two years in a cool-season grass pasture.

Figure 1. Average Relative Forage Quality 
(RFQ)* for 2018 and 2019 grazing seasons  
for each treatment
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(when harvested as large square bales). The hay harvested 
following the refuge treatment was in the Grade 2 category 
valued at $132/ton (large square bale). This scenario 
represents a $27 loss per acre due to reduced quality in the 
nesting refuge. On a 25-acre nesting refuge, for example, 
that represents $675 of lost income due to reduced feed 
quality, with further (and more substantial) reductions 
in income in the nesting refuge resulting from reduced 
season-long forage yield. 

Considered together, results indicate a moderate loss in 
income due to reduced forage quality ($27 per acre) and a 
major loss in income due to forage yield (55 percent loss) 
on land in the nesting refuge.  

In 2019, when all plots were returned to normal grazing 
management, minimal variability was observed. Plots that 
were nesting refuges in 2018 and spring burned in 2019 
had the highest average RFQ at 127 and normal grazing 
(both years) plots had the lowest RFQ at 116. Similarly, 
plots in nesting refuge in 2018 had the highest crude 
protein at 12.2 percent and normal grazing (both years) 
plots had the lowest at 11.3 percent. While statistical 
tests could not be performed on these measures due to 
variability inherent to NIR forage analysis and use of 
the RFQ index, the range of values does not indicate 
large variability or reductions in forage quality compared 
to normal grazing and may even suggest forage quality 
trended higher in the refuge treatments. Additionally, 
statistical tests of forage yield indicated no differences 
between treatments. Plots in nesting refuges in 2018 and 
spring burned in 2019 had the lowest yield at 1.3 tons of 
dry matter/acre and normal grazing (both years) plots had 
the highest yield at 1.7 tons of dry matter/acre. 

These results suggest that there are no losses in forage 
quantity or quality when pastures are returned to normal 
grazing the season following being set aside as a nesting 
refuge. While researchers did visually observe differences 
between treatments in early spring, such as higher quality 
and lower quantity of forages in spring-burned plots 
compared to unharvested nesting refuges (see photo on 
page 4), plots were visually similar when grazing and 
forage measurements began in early July. Therefore, 
grazing earlier in the season may lead to different results 
than those shown here. Additionally, both growing 
seasons (April through the end of August) studied were 
wetter than normal (based on the 30-year average of 
precipitation) with 2018 precipitation being 37 percent 

higher and 2019 precipitation being 13 percent higher 
than normal.

What do the findings mean for farmers?

This study only captures the effects of these management 
scenarios on one farm, so additional experiments should 
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Figure 2. Average crude protein (%, dry  
matter basis)* for 2018 and 2019 grazing  
seasons for each treatment

Figure 3. Average season-long forage yield  
(tons of dry matter per acre)* for 2018 and  
2019 grazing seasons for each treatment
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*Crude protein of 8 percent is considered medium quality and  
13 percent is considered good quality.

*For reference, in Columbia County where the research took  
place, non-alfalfa hay yielded approximately 2 tons of dry  
matter per acre in 2018.
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be performed across the state. Nevertheless, the 2018 
results highlight that the loss to a farmer when setting 
aside land for a nesting refuge can be significant. 

The 2019 results indicate that, in this case, there was 
no legacy effect of the previous season’s management on 
forage yield and quality when the land was returned to 
normal grazing after a nesting refuge season. This suggests 
that the loss incurred by the farmer only happens on the 
unharvested land in a designated nesting refuge in that 
year. That same land returns to normal productivity the 
following year. Further studies should be done to verify 
this result in different years and environments.

What does this study mean for birds?
Previous research on grassland birds suggests different 
species prefer different habitat characteristics (for example, 
high or low vegetation height and density, or shallow 
or deep litter). In this study, the researchers sought to 
determine which species might respond to managing 
pastures with nesting refuges. While actual use of the 
nesting refuges by bird species was not measured in the 
study, inferences about the suitability of the habitat were 
made from measurements of vegetation height and density 
and litter depth and cover. Measurements taken in the 

spring in 2018 indicate that a nesting season refuge of 
an appropriate size could provide habitat for species that 
prefer medium vegetation height, density and litter layer, 
such as eastern meadowlark and bobolink. These results are 
in line with other research on grassland birds, which shows 
that certain species prefer pastures and hayfields as habitat. 

What does this study mean for policymakers?

These results highlight the opportunity to help slow or 
reverse the decline in numbers of these grassland bird 
species though altering pasture and hayfield management. 
While direct and cost-share payments to farmers for 
conservation practices already exist through government 
agencies and conservation organizations, none fully 
compensate farmers for direct losses associated with a 
nesting refuge. These results could be used as a starting 
point for determining appropriate compensation levels 
for farmers setting aside land for a nesting refuge. These 
payments could be calculated based on the farm’s average 
income per acre or using current hay prices and on-farm 
measurements of forage yield and quality. Providing 
appropriate compensation through conservation funding 
is likely a key component of improving grassland bird nest 
success in pastures and hayfields in Wisconsin.

Laura Judge says, “Most grassland bird species are 
currently charting a course toward extinction. This study 
suggests a new path forward, where conservation funding 
can help improve nest success in pastures and hayfields 
while supporting the farmers who manage them.” Further 
validation of these results through additional research will 
help promote the conservation of grassland birds. 

For more information, contact Mark Renz at  
mrenz@wisc.edu.
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Both of these plots were unharvested in 2018. The plot on the right 
was burned in March of 2019, and the photo was taken in April.

The Center for Integrated Agricultural Systems (CIAS) brings together university faculty, farmers, 
policy makers and others to study relationships between farming practices, farm profitability, the 
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ment and program development projects. For more information on the Center or on the research 
in this Brief, contact: CIAS, 1535 Observatory Drive, UW-Madison, Madison, WI  53706  
Phone: (608) 262-5200  E-mail: ramcnair@wisc.edu, www.cias.wisc.edu
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