
2022 Research Program in Review

Drylands Agroecology Research is dedicated to regenerating degraded drylands by designing,
implementing, and researching agricultural ecosystems that function like healthy natural
ecosystems.

Our research program helps us understand the
ecosystem services our landscapes provide–that is,
how well they mimic the functions of natural
ecosystems. The key outcomes we are evaluating to
answer this question are carbon sequestration, water
retention, and biodiversity.

All of these outcomes are related and intersectional.
By tracking various indicators across our sites and
evaluating trends over time, we can get a clear picture
of ecosystem development.

Soil Health
Soil is a complex living organism. To understand soil health, we look at the intersection of physical,
chemical, and biological data to understand how effectively soils are retaining moisture, cycling nutrients,
and supporting microbiological and vegetative life.

Metrics Tracked: Soil Organic Matter, Soil Macronutrients, Soil Horizon Depths, Macronutrient Levels,
Bulk Density, Water Infiltration Rates, Ratio of Bacteria to Fungi

One metric that is an indicator of all these functions is the percentage of soil organic matter. Organic
matter influences the ability of soils to hold air and water, feed soil life, and cycle nutrients to support
plant health.



Soil Organic Matter Percentages by Management Type 2022

Summary Highlights (as compared to control):
● 190% increase in soil organic matter in dryland pastures
● 630% increase in soil organic matter in integrated livestock cropping systems
● 740% increase in soil organic matter in forest garden

Insect Biodiversity
Because insects depend on diverse vegetation and are prey for many higher
trophic levels, insect biodiversity is a good indicator of the overall
biodiversity in an ecosystem. We use walking transects to count insect
populations multiple times seasonally in different management areas.

Metrics Tracked: Relative Numbers of Insects by Functional Group,
Relative Numbers of Different Types of Pollinators (honey bees, native
bees, butterflies, moths).

Decomposers help convert raw plant material into a form digestible by soil
microbiology and ultimately plants. Having abundant decomposers in an
ecosystem suggests that this nutrient cycling is strong. Pollinators are
essential for the reproduction of flowering organisms and therefore continual regeneration and vitality of a
landscape. Predators emerge in an ecosystem when there is sufficient prey to sustain them. Healthy
predator populations are indicators of ecosystem health and complexity.



Insect Class Biodiversity by Management Type

Summary Highlights
(as compared to control):
*250% increase in insect decomposer
populations in intensively managed systems
(forest garden and integrated livestock
cropping systems)
*160% increase in insect decomposer
populations in dryland pasture and swales
*Increase from no pollinators in the control
sites to an average of 10 pollinators per transect
in the intensively managed systems
*1100% increase in insect predator populations
in intensively managed systems

Tree & Shrub Census
The purpose of the tree and shrub census is to track the survival and growth rates of the tree and shrubs in
the agroforestry systems by species and location. Over time, this data will help us understand which
species are best adapted to a variety of sites, predict survival and growth rates for land partners, and track
water patterns across the landscape.

Metrics Tracked: Aggregate Tree & Shrub Survival Rates by Farm & Swale, Average Heights of Trees
& Shrubs by Species, Average Heights of Primary Species by Swale, Average Survival Rates by Swale

Tree & Shrub Heights by Location 2022



Summary Highlights:
● The percentages of living trees and shrubs are Elk Run Farm (79%), Yellow Barn Farm (71%),

and Metacarbon Farm (77%).
● Of the fruiting plants, American plums, apples, apricots, and pears are consistently the tallest,

followed by Golden currants, serviceberries, mulberries, and Nanking cherries
● Elderberries and honey locusts have thrived at Yellow Barn with annual/bi-annual irrigation and

struggled in the dryland Elk Run and Metacarbon systems.

Grassland Management & Evaluation
Our goal with monitoring grasslands is to evaluate how our management (including seeding, keyline
plowing, adding compost, and managing livestock) affects grassland health over time by studying
representative quadrats throughout our sites.

Metrics Tracked: Percent Soil Cover, Percent Living Soil Cover, Dominant Grass Species, and Diversity
of Forbs (differentiated by annual/invasive and perennial/native)

Dominant Grass Species by Quadrat 2022

This graph depicts the balance of grass
species between our sites. Our ultimate
goal is to support a diversity of dominant
grass species, both cool and warm season,
for maximum nutrition for livestock and
resilience to seasonal weather and
climatic shifts.

This is our first year for collecting baseline data. We are describing beginning conditions rather than
interpreting the changes over time. Stay tuned for 2023 highlights!

View the full research report here.

https://www.dar.eco/copy-of-our-work

