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“Land conservation is truly an area where individuals can make a difference—in fact, 

where individuals are critical.  What America will look like a hundred years from now is 

being decided day-by-day, parcel-by-parcel, by landowners like you.”  

— ‘Conservation Options: A Landowner’s Guide’ 

 Virginia Working Landscapes (VWL), a program of the Smithsonian Conservation 

Biology Institute in Front Royal, VA,  promotes the conservation of native biodiversity and 

sustainable land use through research, education, and community engagement. VWL was 

formed in 2010 at the behest of regional landowners, citizen scientists, and conservation 

organizations who wanted to know how to conserve Virginia’s native wildlife on working (i.e., 

agricultural/forestry) lands.  

 VWL’s initial research focused on grassland ecosystems.  According to The International 

Union for Conservation of Nature (IUCN), grasslands are “the most endangered, the most 

altered, and the least protected biome on the planet.” Today, many plants and animals that 

depend on grasslands have declined, due primarily to the loss or fragmentation of their native habitat. 

Furthermore, one-third of North American species considered endangered are found on 

grasslands. Since 2010, we have expanded our focus to include forest ecosystems and to 

consider the impact that changes in the overall landscape mosaic have on native biodiversity. 

 To accomplish our mission, VWL partners with scientists, graduate students, interns, and 

volunteer citizen scientists to 

organize and conduct annual 

biodiversity surveys on private 

lands throughout the region. 

These surveys examine the 

impacts of land-use practices on 

native biodiversity and how 

these impacts inf luence 

ecosystem function.  

 This work is important 

because humans receive many 

tangible and intangible benefits 

INTRODUCTION 

The overwhelming majority of land in Virginia is held in private hands, with more than 90 

percent of grasslands privately-owned. Therefore, landowners like you are stewards of 
most of the natural resources in Virginia.  
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Introduction  

from the natural world — from the spiritual (a walk through nature) to the utilitarian (the 

value of food production).  These services are intricately dependent upon a biodiverse 

ecosystem. Given that most land in Virginia is privately-owned, understanding how private 

properties are managed and the impact of that management on native species and biodiversity 

is critical.  Therefore, our research could enhance our ability to effectively steward Virginia’s 

natural resources. 

 We prioritize studies of biodiversity, threatened species, and ecosystem services. Our 

research helps us to answer such questions as: 

• How will current land-use practices (and projected changes thereto) impact grassland biodiversity? 

• How are ecosystem services, like pollination, related to species presence or native biodiversity? 

• Does arthropod community composition or nutritional value differ in cool- vs warm-season 

grass fields? What are the implications of this difference for birds or other insect-eating animals? 

• How does the establishment or maintenance of native grasses impact plant communities? 

• Is the presence of forest orchids related to forest stand age or structure?  

 To answer these and other questions, VWL collaborates with our local community.  

Each year, we train a group of citizen scientists to conduct biodiversity surveys on private and 

public lands and recruit private landowners who permit us to collect these data on their 

property. These individuals play a critical role in advancing VWL’s goals by supporting our 

research and, just as importantly, by being conservation ambassadors. This work would not be 

possible without their dedication and support.  

 

In this report, you will find a summary of surveys on your property.  

Thank you so much for your involvement in this project!  

For more information, please contact us at SCBIVWL@si.edu, (540)-635-0038, visit our website 

(www.vaworkinglandscapes.org), or find us on Facebook & Instagram.  
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Survey Methods 

SURVEY METHODS 

BREEDING BIRD SURVEY METHODS 

The breeding bird survey quantifies grassland bird diversity and 

abundance in fields during the breeding season. Many native birds 

rely on grasslands throughout the year, but not all birds use all 

types of fields. We survey birds using 10-min point counts, wherein 

we record each bird seen or heard within 100 m of the survey 

point (or, “pole”).  A survey site typically has three poles, which are 

placed at least 100 m from the forest edge and ~200 m from each 

other.  VWL surveyors conduct three rounds of point counts over 

the course of the survey season.  

 

PLANT SURVEY METHODS 

The grassland plant surveys measure plant species composition of 

each survey site, which can provide insight into habitat quality and 

the impact of land use on plant communities. To determine plant 

species occurrence and diversity, field team members conduct 

surveys along a linear transect starting at a marked pole. Species 

are identified within seven one-m2 plots arranged along the 

transect. Each site is visited twice, once in the spring and once in 

the summer. 

 

SOIL SURVEY METHODS 

Soil composition is useful for understanding plant communities and 

can provide information to landowners to improve management 

practices.  A total of eight samples are taken at each survey pole 

and mixed together to give an average measure of soil 

characteristics at each site. Results represent the soil composition 

(i.e. organic matter, phosphorus, potassium, calcium, magnesium, pH, 

acidity and cation exchange capacity) within 100 m of the survey 

poles. Samples are analyzed by Waypoint Analytical.  
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Survey Methods 

Breeding Bird Survey 

This survey requires 10+ acres of field that 

ideally remains unmown from May 15th to 

June 30th.  

 

 

Grassland Plant Survey 

This survey requires 10+ acre fields, and is 

most effective when plants are allowed to 

reach maturity, and management actions 

such as mowing, grazing or burning can be 

delayed until surveys are completed. 

 

Soil Survey 

This survey is performed at sites where 

grassland plant, breeding bird, and bumble bee 

surveys have been conducted within the last 

five years.  

 

Bird-Friendly Beef Study 

This survey requires 10+ acres of field under 

rotating grassland management treatments 

common to working farms that incorporate 

regenerative grazing strategies.  

HOW DO WE SELECT SURVEY SITES? 

All VWL properties do not receive the same surveys, and surveys on a property vary year to year. 

That’s because each survey has specific goals, requiring specific property characteristics or features. 

Below, we describe characteristics required for each type of survey. 

BIRD-FRIENDLY BEEF STUDY METHODS 

The bird friendly beef study examines reproductive success of 

grassland birds nesting in pastures under regenerative grazing 

treatments, and aims to identify bird friendly management 

practices. To measure reproductive success, we delineate 

grassland bird territories through behavioral observations and 

search for nests by dragging a 50-ft rope through fields. Each 

found nest is monitored until either evidence of successful 

fledging or failure occurs, and each territory is monitored until 

the culmination of the breeding season  
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Survey Methods 
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SUMMARY RESULTS FOR ALL SURVEY PROPERTIES 

In 2020 we surveyed a total of 13 properties, where we conducted a total of 38 plant surveys, 93 

breeding bird point counts,  and120 bird behavior surveys. We also collected 30 soil samples.  

 Across all sites, breeding bird surveys recorded a grand total of 93 species (including 

incidental observations). Of the 59 species that were recorded during official surveys, 10 

were species of regional or continental concern. The four most commonly recorded birds 

were red-winged blackbird (Agelaius phoeniceus), eastern meadowlark (Sturnella magna), 

common yellowthroat (Geothlypis trichas), and indigo bunting (Passerina cyanea). 

 Across all sites, grassland plant surveys identified a grand total of 206 species 

(including subspecies and varieties), with an additional 33 groups only identifiable to genus or 

family. Of those identified to species level or better, 128 (62%) are considered native, 61 

(31%) are introduced, 15 (7%) are invasive, and 2 (1%) are of uncertain status in Northern 

Virginia. The three most commonly recorded plants were tall fescue (Schedonorus 

arundinaceus), Carolina horsenettle (Solanum carolinense var. carolinense), and white clover 

(Trifolium repens). 

 Across all sites, our bird-friendly beef study collected breeding ecology data from 

107 grassland bird territories and 67 nests. Of the 107 territories, 48% were successful in 

fledging young, with the highest success rate occurring in early grazed pastures. These 

preliminary results suggest that grazing pastures early and stockpiling for winter may be the 

most beneficial to nesting grassland birds.  

 

  

SURVEY RESULTS 

ACROSS ALL SITES 
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Figure 1. Overview map showing location of surveys conducted on your property. 

SUMMARY RESULTS FOR YOUR PROPERTY 

On your property, we performed grassland plant surveys and soil collections. 

 Survey Type 

 Grassland Plants 

 Soil Collection 

SURVEY RESULTS  

FOR KINLOCH FARM 
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 Common Name  Scientific Name 
Native 

Status* 

Growth 

Form** 

Occur-

rence 

redtop Agrostis gigantea introduced G 28 

tall fescue Schedonorus arundinaceus introduced G 28 

coralberry Symphoricarpos orbiculatus uncertain W 25 

Carolina horsenettle Solanum carolinense var. carolinense native F 23 

Queen Anne's lace Daucus carota introduced F 23 

wild basil Clinopodium vulgare native F 21 

Nepalese browntop Microstegium vimineum invasive G 13 

Virginia creeper Parthenocissus quinquefolia native W 12 

woodsorrel genus Oxalis native F 12 

sweet vernalgrass Anthoxanthum odoratum introduced G 9 

grape genus Vitis native W 8 

blackberry genus Rubus uncertain W 7 

eastern poison ivy Toxicodendron radicans native W 7 

white clover Trifolium repens introduced F 6 

narrowleaf plantain Plantago lanceolata introduced F 5 

yellow crownbeard Verbesina occidentalis native F 5 

marsh bristlegrass Setaria parviflora native G 4 

wild garlic Allium vineale introduced F 4 

northern dewberry Rubus flagellaris native W 3 

annual ragweed Ambrosia artemisiifolia native F 2 

common milkweed Asclepias syriaca native F 2 

piedmont bedstraw Galium pedemontanum introduced F 2 

bristlegrass genus Setaria uncertain G 1 

common threeseed mercury Acalypha rhomboidea native F 1 

* Plants are characterized native, introduced, or invasive via the USDA plant database  

** Plants are characterized by their major growth form as graminoid (G), forb (F), or woody (W) 

(http://plants.usda.gov/java/). 

GRASSLAND PLANT SURVEY 
Table 1: 2020 Plant Survey Results. Species are listed in rank order of occurrence out of a maximum occurrence of 

28. Plants are identified to species, unless otherwise noted. 
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 Common Name  Scientific Name 
Native 

Status* 

Growth 

Form** 

Occur-

rence 

deertongue Dichanthelium clandestinum native G 1 

glomerate sedge Carex aggregata native G 1 

harvestlice Agrimonia parviflora native F 1 

hoary ticktrefoil Desmodium canescens native F 1 

Indianhemp Apocynum cannabinum native F 1 

Japanese honeysuckle Lonicera japonica invasive W 1 

nimblewill Muhlenbergia schreberi native G 1 

plumless thistle genus Carduus introduced F 1 

red maple Acer rubrum native W 1 

sedge genus Carex native G 1 

sericea lespedeza Lespedeza cuneata invasive F 1 

slippery elm Ulmus rubra native W 1 

spotted St. Johnswort Hypericum punctatum native F 1 

white ash Fraxinus americana native W 1 

* Plants are characterized native, introduced, or invasive via the USDA plant database  

** Plants are characterized by their major growth form as graminoid (G), forb (F), or woody (W) 

(http://plants.usda.gov/java/). 

GRASSLAND PLANT SURVEY 
Table 1 Continued: 2020 Plant Survey Results. Species are listed in rank order of occurrence out of a maximum 

occurrence of 28. Plants are identified to species, unless otherwise noted. 
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GRASSLAND PLANT SURVEY 

 The four warm-season grasses highlighted below are native to the grasslands of 

Virginia.  Those highlighted in green were found on your property. 

Description: a 

clumping, warm-season 
grass that reaches 3-6 ft; 
produces lacy sprays of 
seeds; leaves last 
through winter. 

Value: a valuable soil 

stabilization plant; 
provides nesting and fall 
and winter cover for 
wildlife; holds up well in 
heavy snow 

Management: 
tolerates a wide range of 
soils, including dry ones, 
but prefers moist, sandy 
or clay soils. 

Switchgrass 
Panicum virgatum  

Photo by Carolyn Fannon 

Description: an 

ornamental bunchgrass 
that reaches 2-3 ft with 
stems that turn red in 
fall; showy white 
seedheads. 

Value: highly adaptable, 

drought tolerant; seeds a 
valuable food for small 
mammals and birds; 
attracts diverse insects 

Management: 
adapted to soils ranging 
from sandy to clay-loam 
in texture; well-timed 
burning can help reduce 
competing cool-season 
grasses and woody 
vegetation. 

Little bluestem 
Schizachyrium 

scoparium  

Photo by Jerry Garrett 

Description: a warm-

season bunchgrass with 
blue-green stems that 
reach 4-8 ft; seedhead 
resembles a turkey’s 
foot. 

Value: cattle love it; 

provides nesting/escape 
cover for birds and 
mammals all year; tall, 
persistent, stems provide 
early nesting sites  

Management: spreads 

vigorously on favorable 
sites, but relatively weak 
seedling vigor; control of 
competition necessary 
for establishment. 

Big bluestem 
Andropogon 

gerardii 

Description: a 

bunching grass that 
reaches 3-8 ft with blue-
green blades and a large, 
golden-brown plume-like 
seedhead. 

Value: may be used 

singly or in mixtures for 
livestock; excellent 
wildlife habitat and food 
for deer 

Management: grows 

best in deep, well-
drained soils; responds 
well to controlled 
grazing, prescribed 
burning, and careful use 
of herbicides/fertilizers. 

Indiangrass  
Sorghastrum 

nutans 

 WHY DOES THIS MATTER? Native tallgrass prairie grasses like these reach their peak 

growth late in spring, just when temperatures begin to rise. Bluestems and indiangrass, for ex-

ample, put out their flowers in mid to late June. Thus, these grasses can be harvested for the 

first time later in the growing season than either cool-season grasses or switchgrass and east-

ern gamagrass (late April to late May), and this can benefit wildlife using the fields. 
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GRASSLAND PLANT SURVEY 

 The two native herbaceous plants highlighted below on the left were commonly 

found across VWL sites this year. The two native species on the right were found at only a 

few sites.  Those highlighted in green were found on your property. 

Description: A 

perennial climbing vine 
that produces unsual, 
fringed violet flowers 
with distinctive green 
stamens 

Unique:  bears sweet-

smelling, edible yellow 
fruits called “maypops” 
from July to October 

Value: blooms from 

June to September and 
attracts butterflies 

Purple 
Passionflower 

Passiflora 
incarnata 

Description: A deep-

rooted perennial that 
spreads by seed or 
rhizomes and produces 
racemes of blue to deep 
purple flowers 

Unique: formerly used 

for blue dye; a popular 
ornamental because it 
grows well without 
needing to be watered, 
fertilized, or pruned. 

Value: as a legume, it 

fixes nitrogen in the soil; 
provides ground cover 
and is part of a good 
wildlife seed mixture 
alongside native grasses 
and forbs 

Blue wild indigo 
Baptisia australis 

Description: A tall and 

conspicuous species that 
produces large umbels of 
pink or purplish flowers 

Unique: considered a 

“fugitive” species 
because it depends on 
disturbance to open up 
space for it and can not 
out-compete other 
vegetation 

Value: attractive to 

many insects, including 
the common milkweed 
bug, red milkweed 
beetle, monarch 
butterfly, as well as 
many bees 

Common 
milkweed 

Asclepias syriaca 

Description: A deep-

rooted perennial 
covered in fine hairs; 
flowers white with 
yellow center; fruits 
resemble small yellow 
tomatoes 

Unique: not a true 

nettle, actually in 
nightshade family and is 
poisonous to humans 

Value: blooms for over 

6 months (Apr-Oct); 
pollinated by bumble 
bees and fed on by 32+ 
insect species, including 
caterpillars of Riley's 
clearwing moth and 
Carolina sphinx moth 

Carolina 
horsenettle 

Solanum 

Photo by R.W. Smith 

Photo by Julie Makin 

Photo by Benny Simpson 

Photo by John Hilty 

Photo by Thomas G. Barnes 
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Organic Matter (OM): Amount (percent) of decaying plant and animal material in the soil. The Estimated Nitrogen 

Release (ENR) is the amount of nitrogen (lbs/ac) that can be released from OM via bacterial activity or other 

means. The percent OM and ENR may be influenced by seasonal variation in weather or by soil physical conditions. 

pH: A measure of soil acidity or alkalinity. A pH of 7.0 is neutral, lower pH is acidic, and higher is alkaline. Rule of 

thumb suggests a desirable pH for mineral soils is 6-7, and 5-5.5 for organic soils. 

Cation Exchange Capacity (CEC): A measure of the soil’s ability to hold nutrients (such as Ca, Mg, K, or H) in 

terms of milliequivalents per 100 grams of soil. Clay minerals and organic matter present in the soil affect CEC; it 

can range from <5 to 35 meq/100g for agricultural soils; CEC = % OM * (Soil pH - 4.5) 

Phosphorous (P): Amount of P available to the plant, measured in parts per million (ppm). Levels between 15-31 ppm 

are adequate for most crops. Excessively high levels can decrease the availability of other nutrients to plants. 

Potassium (K): Plant-available potassium (parts per million). Generally higher levels of potassium are needed on soils 

high in clay and organic matter. On finer textured soils, potassium loss can occur through fixation. 

Magnesium (Mg): Plant-available magnesium (parts per million). Soil type, drainage, liming and cropping practices affect 

Mg levels. Mg saturations >20% can adversely affect soil structure, infiltration, and aerification.  

Calcium (Ca): Plant-available calcium (parts per million). In addition to the factors mentioned for Mg, soil pH can also 

affect Ca levels. Ca saturations >85% may indicate calcareous or gypsiferous soil.  

Percent Cation Saturation (% Sat): Proportion (percent) of the CEC occupied by a given cation (i.e., an ion with a 

positive charge, such as calcium, magnesium or potassium).  

 WHY DOES THIS MATTER?  Traditionally, “ideal” soil was defined as having CEC of 10 

meq/100g; pH of 6.5; and CEC occupied by 20% H, 65% Ca, 10% Mg, and 5% K. In reality, as 

long as the cations ratios are typical of soils in your region, there is nothing to be gained by 

making them conform to a narrow, idealized range. Instead, ensure that amounts of nutrients 

are sufficient for most crops, or suitable to a specific, desired crop. 
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A 7.9 VH 150 6.1 10 5 VL 172 VH 4.4 183 H 15.3 
132

5 
M 66.3 14 

B 8 VH 150 6 8.2 5 VL 180 VH 5.6 159 H 16.2 
102

1 
M 62.3 15.9 

SOIL SURVEY 
Table #: 2020 Soil Survey Results. Soil samples were processed by Waypoint Analytical, using the Mehlich-3 test. 

Ratings of very low, low, medium, high, or very high provide a general guideline for the adequacy of nutrient levels for 

field crops. Parts per million, ppm, can be converted to pounds per acre, lbs/ac, by multiplying by two. 

(information about soil parameters from: Waypoint Analytical at http://www.waypointanalytical.com/docs/technicalarticles/

howtointerpretasoiltestreport.pdf; information about soil suitability from: Magdoff, F, & Van Es, H. 2010. “Building soils for 

better crops”. 3rd Ed. Sustainable Agriculture Network; information about soil balancing from: Chaganti, VN., Culman, 

SW. 2017. Historical perspective of soil balancing theory and identifying knowledge gaps: A review. Crops and Soils. ) 
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DISCUSSION 

 Virginia Working Landscapes’ annual biodiversity surveys are designed to inform how 

land management influences select species groups in select habitats across a large study area. 

This work allows VWL researchers and partners to monitor trends among suites of bird spe-

cies, important insect pollinators, mammal populations, soil health, and more. Collectively, 

these surveys help us understand the value of biodiversity on working lands.  

 While we hope these reports are useful to landowners, there are a few considerations 

to keep in mind. Our reports present a snapshot of species occupancy at each property dur-

ing the survey period.  For instance, some may note that species regularly observed 

on their property are absent from our lists. Rather than an accounting of all spe-

cies present on any given property, each report provides a glimpse into the vastly 

complex ecosystems of each property and, perhaps, of the broader landscape.  

 In general, our surveys are focused on identifying flora and fauna at specific times and 

in specific places. Bird surveys aim to inventory birds during a 6-week period of active breed-

ing, while our bumble bee collection takes place during a specific window of the bees’ annual 

cycle.  Species present in the area during other times of year – such as winter or migration – 

may not be picked up by our breeding season surveys. Surveyors are instructed to abide by 

time and space limits in their searches; they count birds within a strict 10-minute time win-

dow and a 100 meter search radius, and document plants within 1 x 1 meter plots. Species 

detected outside a search area or a time window are not counted. Although it limits total 

numbers of species on an annual list, this study design standardizes search effort and enables 

meaningful comparisons among properties. Finally, surveyors have the option to spend addi-

tional time collecting “incidental” observations to enrich their experience and to provide 

landowners with fuller species lists. While some surveyors spend considerable time on this, 

others spend less time or no time at all. Thus, the extensiveness of incidental lists can vary 

from property to property. 

 We encourage our readers to examine these results and consider how land manage-

ment practices might affect these species and their habitats. You might even start a species list 

of your own, and witness firsthand how the diversity of life on your property changes with 

the seasons. Indeed, discovering a heretofore unknown wildlife neighbor can be a unique de-

light of immeasurable value. For information on available tools to help facilitate this, please 

reach out to us at SCBIVWL@si.edu.  

 

 

mailto:SCBIVWL@si.edu
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 First, we would like to extend a big thank you to you, the landowner, for allowing us to 

survey your property. We also gratefully acknowledge the following volunteer citizen scientists 

for donating their time and expertise.  
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VWL is 100% supported by grants and private philanthropy and our work 

is made possible by the generous contributions of our community.  Your 

donation will help VWL to continue developing new research projects and 

innovative wildlife surveys throughout our region. 

VWL accepts donations by check or credit card. 

♦ To donate by check, please write checks out to “Smithsonian Institution” with “Virginia 

Working Landscapes” noted on the reference line and send to: 

Attention: Amy Johnson 

Virginia Working Landscapes 

Smithsonian Conservation Biology Institute,  

1500 Remount Rd, MRC 5537, Front Royal, VA 22630 

♦ To donate over the phone, please call Amy Johnson at 540-635-0035. 

 

For further inquiries, please contact Amy Johnson at JohnsonAE@si.edu; 540-635-0035. 

The Smithsonian Institution is a 501(c)(3). All contributions are tax-deductible. 

SUPPORT VWL 


