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Innovation and Technology are 
Improving Sustainable Ag 
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Agriculture Research and Education 
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45392 from the U.S. Department of 
Agriculture’s National Institute of Food 
and Agriculture. Any opinions, ndings, 
conclusions, or recommendations 
expressed in this publication are those of 
the author(s) and should not be construed 
to represent any of cial USDA or U.S. 
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ello estern Sustainable 
Agriculturalists! It has been 
just over a year since I started 
as the Regional Coordinator 
at estern SARE, and the 
year has been a great learning 
experience for me. The folks in 
the estern Region have been 
understanding and helpful as 
I learned about the “Big, Bold 

est!  It is an exci ng me, 
and we are moving forward – 
fast. 

estern agriculturists – pro-
ducers, researchers, educators 
and nonpro ts – have consis-
tently led the way with new 
tools, ideas and prac ces. Their 
innova veness is demonstrat-
ed by a keen interest in the 
adop on of novel technologies. 

A recent estern SARE survey helped us understand that 
learning more about emerging technologies was a top pri-
ority in our region. These emerging technologies from new 
types of controls, new farming methods, to new equipment 
and use of the “new AI  in agriculture will help our region 
con nue to lead the way in sustainable agriculture. 

Our grantees have been on the forefront in researching, 
providing educa on about, and demonstra ng technologies 
that improve produc on, reduce the environmental impact 
and use of conven onal inputs, improve soil and water 
quality and increase producers  pro tability. e have been 
inspired by the resourceful e orts of our grantees toward 
understanding and adop ng new technologies. This report 
highlights just a handful of innova ve technology-focused 
projects in the estern SARE grant por olio.

Darrell Donahue

WESTERN SARE 
REGIONAL 

COORDINATOR

See DONAHUE, page 22
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In this report

Innovation has always driven agriculture. 
At Western SARE, we help create that innovation 
by funding cutting-edge research, supporting 
innovative producers and expanding the science of 
sustainability. Inside are a few recent examples.
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Bees gathering lilikoi pollen.
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See eDNA, page 21

At its heart, science is curiosity. hat is  hat 
if  Combine those ques ons with technology 
and technique, and voila. Science happens.

On the east side of Hawai`i island, downslope 
of the unse lingly ac ve ilauea volcano, the 
curiosity of farmers and beekeepers Jim lyman 
and Carey Yost inspired their research on the 

oral resources on the island. It s research that 
bene ts bees, and may also develop into an 
early warning system to protect the island from 
invasive species.

The pair are part of a ci en science research 
team working on a estern SARE armer/
Rancher project to anayl e the D A found in 
honey collected from loca ons around the 
island, and then build a database of the species 
bees use at di erent mes and places.

“ or over two decades, we ve tended a small 
but produc ve tropical fruit orchard growing 
around 30 di erent fruits,  lyman said. “Before 
Varroa mites hit the island in 2009, feral honey-
bees pollinated our orchard. That year we had 
to contract with a beekeeper for pollina on, and 
we started keeping our own bees in 
2016.

One of the rst things they no ced 
was that the honey their bees pro-
duced changed. requently.

“The honey varied dras cally in 
color, taste and structure every 
two weeks,  lyman said. “ e got 
curious about the forage they used 
year-around, especially because we 
knew the bees’ health is dependent 
on the forage in their range.

The tradi onal way of anayl ing 
what plants bees visits while forag-

ing for pollen was to look at the honey under a 
microscope and iden fy the pollen grains. That’s 
a slow process requiring considerable exper se.

“ e found that researchers in the  and Aus-
tralia were using environmental D A, or eD A 
methods, to look at baseline honey bee forage,  
Yost said. “That’s what this project is doing.

Here’s how it works: Bees gather D A as they 
forage. The sta cally-charged, s cky honey bees 
a ract small par cles from the environment as 
they forage for nectar, pollen, plant resins and 
water. The D A material becomes entrapped 
into their honey as they move across the honey-
comb in their hive, clean themsleves and trans-
fer honey between bees. By analy ing the honey 
and iden fying all the speci c D A sequences 
found in it, researchers can reconstruct the pic-
ture of all the species the bees encountered.

The most surprising nd so far

“ inding sh D A in some of the honey sam-

Citizen scientists use environmental 
DNA to track where bees feed and 
what they encounter while foraging

Beekeeper and citizen scientist Carey Yost in her orchard 
with beehives.
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Virtual Fencing
Technology helps ranchers increase 
stocking rates and improve ranges

Ranchers across the est are increasingly turn-
ing to virtual fencing. 

Virtual fencing allows ca le ranchers to manage 
the distribu on of their livestock on rangelands 
without physical fencing. The emerging tech-
nology can contain ca le in one speci c area, 
exclude them from certain areas, and help 
ranchers more easily move them around the 
rangeland. 

Virtual fencing works like physical electric 
fencing, training ca le to stay in a desired area. 
An antenna on the ranch communicates with a 
computer. The rancher draws boundary lines on 
the computer. The ca le wear a collar which will 
give a small shock and make a light sound when 
ge ng too close to those lines. This eliminates 
the need for physical fencing purchase costs, 
repairs, maintenance and infrastructure.

Jorge Ramire  of Taiban Creek Ranch noted 
improvements he and other ranchers saw in 
eastern ew Mexico when con ning herds to 
small areas. He says he learned about rota onal 
gra ing decades ago, and then intensive gra ing 
using physical fences. This regenera ve prac-

ce – pu ng ca le into a single herd in a small 
area for a brief period – can improve the land as 
they trample the soil and incorporate urea and 
manure into the soil. It prevents overgra ing of 
plants. Both soil quality and moisture holding 
capacity bene t.

“Virtual fencing is a tool,  he said. “ hat you do 
with the tool is more important than the tool 
itself. Rota onal gra ing is important, and this 
tool makes it easier and more a ordable.

Ramire  wanted Taiban Creek Ranch to be a 

Rotational grazing on New Mexico’s Taiban Creek Ranch. Inset: boundaries set
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demonstra on of how virtual fencing can be 
used in a drought-stricken region to balance live-
lihood, animal welfare and ecological resilience. 
He applied for a estern SARE armer/Rancher 
grant and was awarded funding to do so.

“As the ecology recovers from con nuous gra -
ing, the grasslands will be able to produce more 
animal products per acre, at a lower cost,  he 
explained. “That will increase the incomes of the 
ranchers and include them in economic progress 
for their communi es and regions, and indus-
tries that grow alongside the ranching business.

In the project, he and his team demonstrated 
virtual fencing for three years and compared 
exis ng management and animal-condi on re-
cords with the values a er using virtual fencing. 
They used open source, satellite-based data 
focused on plant community and bare ground to 
document changes to healthy soil. Importantly, 
they shared results through on-ranch trainings, a 
webinar and a podcast.

“Our ul mate educa onal goal was to engage 
enough neighboring producers to share land or 
leases by using this novel technology and thus 

build stronger es among rural food system 
communi es,  he said.

He shares his successes with his neighbors. His 
land was severely degraded when he purchased 
it 10 years ago, but now it is in recovery. Mean-
while, neighboring lands are becoming more 
degraded using conven onal gra ing methods. 
Average stocking rates in the area are 12 cows 
per sec on, but he can go to 24 to 30.

“I have hopes that I will be able to run four 
to ve mes the stocking rate as my land im-
proves.

Ramire  is op mis c about the region’s future. 

“ l mately, we want to transform regenera-
ve agriculture into a more community-based 

experience, with knowledge sharing and support 
owing among ranchers,  he said. “ rom that 

groundwork, we can imagine mul ple ranchers 
sharing a larger plot of land and being able to 
track and contain their herds precisely. Virtual 
fencing could change the way land is stewarded 
amongst di erent groups of people.

Project:  FW23-411

t on the app.

7777
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An improved trap in an orchard. Inset: Some of the moth catch.
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Improving Insect Traps
Adding UV light to help fruit growers 

track and manage peach twig borer
Imagine trying to solve a problem with less than 
half of the informa on needed to come up with 
an accurate answer.

or years, that’s essen ally what peach and oth-
er stone-fruit growers in tah have been trying 
to do when monitoring for peach twig borer, a 
small moth whose larvae destroy fruit. There is 
a commercial trap used by many growers, but its 
lure only a racts males.

That’s because, like many insects, the peach 
twig borer uses pheromones in ma ng. emales 
emit the chemical signal, males follow its scent, 
they mate and the next genera on begins. The 
monitoring traps are baited with the pheromone 
and so only catch males.

That the moths breed this way also means that 
ma ng disrup on can be an e ec ve pest-con-
trol strategy and many tah growers employ 
it. They hang pheromone-soaked dispensers in 
trees, ooding the orchard with the scent, so 
male moths are confused and can’t nd females. 

Other growers manage the moth conven onally. 
They use an insect-development model devel-
oped to determine when the moths rst emerge 
as larvae in the spring – that’s when they are 
most suscep ble to insec cides – and spray 
their elds accordingly.

But that model was developed in 19 4 in ash-
ington state and may not be accurate for tah, 
so growers relying on it might be spraying at a 
less op mal me. 

hen Dr. Emilie Demard joined tah State 
niversity as an extension entomology special-

ist, she heard from fruit growers that they are 
seeing increasing fruit damage from peach twig 

borer and suspected weaknesses in the trap 
a ractants and the model.   

Demard and Marion Murray, IPM coordinator 
at tah State niversity, received a Profession-
al Producer grant from estern SARE to im-
prove moth catch and treatment ming in order 
to reduce crop losses for fruit growers in the 
state.

Building on earlier research, Demard included 
two commercially-available a ractants with 
the standard pheromone lure in the traps, and 
within some traps, she included a dusk-to-dawn 

V light.

“The goal is to see if these a ractants plus 
the light could a ract females too, and then 
we could evaluate if they were mated or not,  
Demard explained. “In the rst genera on, we 
found no females. In the second genera on, we 
found a couple of females in the traps, but only 
in the ones that have the V light, so that’s very 
interes ng.

The female moths were found in both conven-
onally managed orchards and orchards using 

ma ng disrup on. They’ll be dissected to see 
if they’ve mated, which is one way to see how 
well the ma ng disrup on strategy is working.

Regardless of trap type, the research documents 
that the ma ng disrup on works. In ma ng-dis-
rupted orchards, Demard’s team caught an 
average of 79 to 239 peach twig borers per trap 
across the season of May to August. In con-
ven onally managed orchards, the trap counts 
averaged 378 to 956.

See TRAPS, page 23
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Mike Kamyabi feeds a calf. 

ild re smoke and bad air quality have become 
an unfortunate feature of summers in the est, 
and scien sts know both can be unhealthy for 
people.

But what about cows

Logically, you’d assume it to be the same – both 
species have lungs a er all – but science doesn’t 
like assump ons.

So when Amy Skibiel came to the niversity of 
Idaho eight years ago as an associate professor 
in the Department of Animal, Veterinary and 
ood Science, she started asking the ques ons.

“I’m from the ortheast so wild res were not 
something I really had rsthand experience 
with, but in Idaho it’s pre y common we get 
wild re smoke every year,  she said. “And 
there’s abundant literature in human epidemi-
ology that have linked poor air quality to di er-
ent nega ve health outcomes, but nobody had 
looked in ca le.

And when it comes to wild re smoke, humans 
have advantages ca le don’t. e can get an 
alert on our phones and go inside. Ca le can’t.

So Skibiel and other researchers began studies 
to nd out if poor air quality a ect ca le, and, 
to summari e seven years of research, the an-
swer is yes. Bad air is bad for ca le.

“ e found e ects on the in ammatory re-
sponse and immune func on in cows and calves. 

e have found metabolic e ects when animals 
are exposed to wild re smoke and for a period 
of me a er exposure,  she explained. “ e see 
declines in milk produc on, up to about nine 
pounds of milk per cow per day. That number 
depend on what the exact air-quality levels 
were, but the e ect lasts for at least seven days 
following wild re smoke events.

Calves seem to be more suscep ble – showing 
the same ill e ects at lower concentra ons of 
par culate ma er from smoke or other causes. 

“Also in calves, we see overt signs of smoke-in-
hala on irrita on, so more coughing and watery 
eyes,  Skibiel said. “And when we use an ultra-
sound machine and take a look at their lungs, 
there’s an increased incidence of lung consolida-

on in calves a er exposure to smoke – the air 
pockets in the lungs where gas exchange occurs 
gets lled in with other things like uid or pus.

Unhealthy Air Harms Cattle
New project will give producers a 
tool to protect vulnerable calves
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So the science is now in place. 
Smoke is bad for ca le – espe-
cially calves. ow it’s me to 
do something about it.

Mike amyabi, a PhD student 
in Skibiel’s department, recent-
ly received a estern SARE 
graduate student grant to de-
velop a prac cal tool for dairy 
farmers to protect their cows 
– speci cally young, unweaned 
calves in their rst months of 
life – from unhealthy air.

“Our ul mate goal is to pro-
vide producers with a tool 
so they can keep their herd 
pro tability high and promote 
their animal health and wel-
fare,  amyabi said. “ e need 
a kind of monitoring rubric, a 
decision-making tool, so pro-
ducers can analy e the health 
of their animals in rela onship 
to what air quality is at the 
moment.

To develop that tool, amyabi 
is working with two commer-
cial dairies in ashington and 
Idaho, monitoring on-farm 
environmental condi ons 
including temperature, humid-
ity and par culate ma er, as 
well as calf-health indicators 
like respiratory rate, temperature, nasal and eye 
discharge and cough. 

The goal is to nd the level where poor air quali-
ty is having a health e ect and to develop a way 
to communicate that to dairies in real me.

“That’s what’s missing now,  Skibiel said. “This 
tool would help producers make decisions about 
what management ac vi es to do, or which to 
postpone, when there’s a risk to their animals’ 
health. or example, maybe postponing weaning 
un l condi ons get be er, or postponing trans-
por ng animals from one facility to another.

That informa on could save dairies money – 
unweaned calves frequently have respiratory or 
diges ve diseases that require veterinary treat-
ment, so avoiding ac vi es that increase those 
problems is prudent. 

amyabi will collect the data through next spring 
and plans to have the tool available some me 
next summer.

“It’ll look like what we’re used to seeing with 
the Air uality Index, but it’ll be speci c for calf 
health,  he said. 

Project: GW26-014
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Plasma-Activated Water

Inspired by lightning, plasma-ac vated water 
is water treated with ioni ed gas which infuses 
the liquid with reac ve molecules like hydrogen 
peroxide, nitrates, nitrites and o one. 

The use of plasma-ac vated water – or PA  – in 
sustainable agriculture is gaining interest in both 
its ability to reduce pests and as a more sustain-
able source of nitrogen fer li er. Imagine, large-
scale produc on of nitrogen fer li er out of air! 

By applying electrical energy to a gas and add-
ing it to water, PA  can be used in irriga on or 
sprayed onto leaves. In doing so, researchers are 
seeing that PA  possesses important an micro-
bial and growth-s mula ng proper es. 

Both researchers and farmers are op mis c 
about the impact this innova ve technology 
could have on sustainable crop produc on.

Dr. Chris an ansen, professor at the niversity 
of California, Davis, is leading several projects 
with a team at the ansen Lab, where PA  is 

being studied. ith estern SARE funding, his 
team is deploying PA  with low-risk and organi-
cally cer ed pes cides to manage spider mites 
and western ower thrips in greenhouse crop 
produc on systems. 

According to ansen, the PA  works as a 
“booster,  enhancing the performance of organ-
ically cer ed pes cides. Thus, PA  use could 
be er promote the use of these insec cides 
and provide growers be er pest-management 
results, all while reducing environmental and 
health risks to applicators.

“Growers, consumers, industry partners, and 
researchers – we are all in agreement that 
organically cer ed pes cides will likely play a 
key role in modern produc on of most crops,  

ansen said. “It is paramount to have a range of 
op ons with di erent modes of ac ons, other-
wise resistance evolu on is inevitable. So, indus-
try-university research partnerships must deliver 
what growers need, and our PA  research falls 

An electrical discharge infuses water with reactive molecules bene cial to plant growth.

Shows promise to promote growth 
and protect plants from insects
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squarely in that category.  

Seeing promise based on previous data, the 
ansen Lab was awarded a three-year Research 

and Educa on grant to study PA  in conjunc on 
with organically cer ed pes cides as an inno-
va ve tool for sustainable pest management in 
greenhouse crop produc on. If successful, the 
applica on could reduce both pes cide use and 
costs for producers. A large experimental data 
set on combina ons of PA  and low-risk and 
organically cer ed pes cides has been col-
lected and will be combined with green house 
valida on soon.

To e ec vely share results, ansen is leading 
extensive outreach through videos, a website, 
grower and academic presenta ons and publica-

ons. 

Their website is regularly updated with ndings 
and seven videos have been produced.

In its long-term projects, to date the ansen lab 
has demonstrated, in a published study, how 
PA  irriga on of tomato plants leads to reduced 
suscep bility to spider mites. They are nali ing 
a study showing that PA  irriga on can also 

reduce suscep bility to 
western ower thrips, 
and they are examining to 
what extent PA  irriga-

on may posi vely a ect 
performance of biocontrol 
agents, such as minute 
pirate bugs. 

In addi on to biological 
and agronomic aspects 
of PA , the ansen lab 
is conduc ng studies on 
how to stabili e PA  over 

me. 

“Genera ng chemical re-
ac ons is needed so that 
PA  has the desired char-
acteris cs that posi vely 
a ects plants and enables 

pest management,  ansen 
explained. “But we also need 

to be able to control the reac ons and be able 
to store PA  over me.

ansen is also working with C Davis graduate 
student Pamela Andrade on a project aiming to 
boost nitrogen e ciency in greenhouse trans-
plant produc on by integra ng insect farming 
by-products as soil amendments with plas-
ma-ac vated water. If successful, the informa-

on gleaned can deliver prac cal, science-based 
decision-support tools that help producers 
reduce synthe c fer li er dependence without 
compromising commercial performance.

“There are several exci ng aspects of PA  and 
sustainable crop produc on. It is a clear exam-
ple of why and how industry partners, growers 
and researchers need to collaborate in mul -dis-
ciplinary teams to nd solu ons to societal 
challenges, such as, how to generate enough 
nitrogen fer li er to meet the demand of crop 
produc on,  said ansen.

Nansen Lab: h ps://chrnansen.wixsite.com/
nansen2

Projects: SW24-012; GW26-015

rowth chambers measure A  bene ts.
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Upskilling Urban Farms

The bene ts that agricultural automa on and 
ar cial intelligence can bring to growers are 
immense, but it’s the human factor that makes 
the systems work.

A recent estern SARE-funded project in Col-
orado designed to “upskill  urban agricultural 
professionals with AI-powered irriga on systems 
proved that point. The AI-planned irriga on 
absolutely worked – producing more fruit and 
healthier plants than a manually programmed 
alterna ve – but it took a team of people to de-
sign, re ne, install, train, troubleshoot and scale 
the technology to make that happen.

The idea, said Deana amuth-Covert, director of 

 Project showcases AI automation 
bene ts to community agriculture

the Ag pskilling Program at Colorado State ni-
versity, was to help urban food producers, their 
volunteers and visitors become more aware of 
agricultural technology and its bene ts.

“These aren’t just community gardens,  she 
said. “They’re also doing community outreach 
and youth training, and since this technology 
is becoming more and more important in agri-
culture, we asked how we could help them be 
aware of that and explore new careers.

Irriga on was a natural place to start. The ront 
Range ci es in Colorado – which include Denver, 
Loveland, Boulder and ort Collins – don’t get a 
lot of rain and water is expensive. 

Demonstration install at 100 Elk Outdoor Center near Buena Vista, Colorado. Left: Dave Bai-
ley, 100 Elk program director  Right: Ian Acksland, Colorado State University.
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A diagram of the irrigation demonstration project.

Jay Ham, a professor of crop sciences at CS , 
designed the unit.

“Jay has a background in eld-based agriculture 
and extension, and knows that before farmers 
adopt new prac ces, like cover crops back in 
the day, they have to see it rst. So he designed 

these units as a demonstra on so people could 
see them work.

It’s a simple setup to visuali e: a water tank sits 
between two sets of po ed tomato and pepper 
plants. An electronic controller sits atop the 
tank. Each plant pot has a moisture sensor near 
the root system to trigger auto-irriga on when 
the pot is dry and a second sensor at the bo om 
of the pot to show when water has ltered all 
the way through to shut o  the system. 

The urban farmers programmed the controller 
to irrigate one set of the pots, using their expe-
rience to set the irriga on me and dura on. 
Irriga on se ng for the other set of pots were 
determined by an open-source AI program.

Both worked, but the AI-irrigated plants pro-
duced more and grew be er. The AI-driven 
system didn’t reali e the water savings the team 
an cipated, but the water it used was more 
e cient.

The bene ts of the project weren’t just be er 
tomatoes and peppers, though. The real bene t 
was the learning that happened for both the 
urban growers and the university team.

Take training. amuth-Covert planned for a half-

See UPSKILLING, page 20

One of the demonstration sites.
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Drones Detect Disease    
 Aerial scouting and AI models give 

growers insights into their elds
Agricultural engineering once meant building a 
be er tractor. 

Today, ag engineering also harnesses huge data 
sets, machine learning and AI tools to help 
farmers make be er, faster, more pro table 
decisions.

At Montana State niversity, Ph.D. student Mu-
hammad Sheh ore Hashmi is leading a estern 
SARE-funded project that combines drone re-
mote sensing and ar cial intelligence to im-
prove early detec on and management of potato 
virus Y. The virus, which is transmi ed by aphids, 
is a signi cant challenge for seed-potato produc-

on because it can a ect seed cer ca on, in-
crease growers’ costs and reduce the quality and 
market value of seed lots.

Hashmi’s project builds on a decade’s worth of 
previous research. Paul ugent, an assistant pro-
fessor and the hitney and Eli abeth MacMillan 
Endowed Chair of Precision Agriculture, knows 
the history.

“The general idea of using drone aircra  to nd 
diseases in potato elds started around 2016,  
said ugent, who was in private industry at that 

me. “The idea of being able to y and survey 
a whole eld was there, but the technology 
wasn’t ready.

In 2022 ugent came to MS  and began work-
ing with Bradley hitaker, an associate profes-
sor of electrical and computer engineering, and 
some of hitaker’s students. Drone technology 
had improved. Sensing technology had im-
proved. lights over potato elds could detect 
the disease, but not with enough precision or 
con dence for growers to take ac on.

Hashmi’s project aims to make the technology 
real-world ready.

“ e’re developing a drone-plus-AI system that 
captures eld imagery and produces maps show-
ing where disease risk is high, medium or low,  
Hashmi explained. “The goal is to help growers 
know where to concentrate their scou ng, aphid 
monitoring and roguing – removing unhealthy 
plants. e want to help growers iden fy where 

mely and targeted insec cide treatments may 
be appropriate.

A big part of the project is improving the con-
dence level of the results. Earlier versions of 

the disease-detec on model had a roughly 75 
percent con dence in its disease iden ca on. 
The aim now is for 95 percent.

“An element of machine learning models is they 
tell you how con dent they are in the answers 
they’re providing,  hitaker said. “It kind of 
judges itself based on the data it sees and tells 
you how con dent it is. And that we can use 
that to kind of say, ‘Oh, does a human need to 
go check this, or is the model so con dent that 
we can just take it as truth ’

And where the models aren’t con dent, humans 
learn something.

“As someone building these systems, when 
we nd areas where it essen ally shows us it’s 
struggling, maybe we have some data we can 
look at and understand what’s actually happen-
ing in those condi ons,  ugent explained. “ e 
can look to see what it is that is causing this. 
And then ask, ‘How do we make our detec on 
model stronger ’

The research is being built into a  decision-sup-



port pla orm called VirusEye that uses drone 
imagery, ar cial intelligence and uncertainty 
informa on to produce ac onable disease-risk 
maps. VirusEye recently advanced to the top 
six, a semi- nalist, in the Deep Tech/ niver-
sity-Based Research track of Montana State 

niversity’s 100  Venture Compe on, which 
highlights its poten al to translate the research 
into a prac cal agricultural technology.

The economic implica ons for growers are sig-
ni cant. ot only may they be able to get a bet-
ter, faster understanding of their crop condi ons 
without the me and labor expense of in-person 
scou ng, they may be able to reduce crop losses 
to the virus.

“ or potatoes that are going to be seed stock, 
the infec on rate found in a eld has to be in-
credibly low – much less than one percent,  u-
gent said. “The cer er walks through the eld 
in a ‘ ’ pa ern, and if the infec on rate is too 
high the whole eld fails cer ca on and can’t 
be sold. ith this technology, the grower could 

y the eld and if they found disease just in one 
por on, they could remove those plants and the 
rest of the eld would pass cer ca on.

Another poten al bene t of the project, and 
others like it, is a more formal linkage between 
agricultural and engineering research at Mon-
tana State.

“On the academic side, a big por on of what 
I’m doing is crea ng an ag engineering program 
at MS ,  ugent said. “And this project shows 
exactly why that type of program is needed.
or Hashmi, success will be seen in potato elds 

in Montana and beyond.

“Success means transla ng advanced research 
into a prac cal tool that helps growers iden fy 
disease risks earlier, use their resources more 
e ciently, make more precise management 
decisions, and protect the value of their crops,  
he said. “If successful, the approach could even-
tually bene t potato producers in addi onal 

.S. states and support disease-management 
research in other crops.

Project: GW26-011 
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Harvesting Power 
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ith rapid scaling up of solar energy develop-
ment and the need for millions of acres to place 
solar projects, agriculture lands could play a 
signi cant role. The American armland Trust 
A T  es mates that over 80  of the land used 

for solar projects could be sited on agricultural 
land. This provides both opportuni es and risks 
for producers. 

hile they generate revenue for a farmer or 
landowner, solar leases can last up to 30 years 
and be di cult to back out of. In addi on, soil 
compac on and disturbances are among the 
signi cant impacts to the land, due to the instal-
la on processes and can limit future agricultural 
produc on. 

“This makes it essen al that producers and 
landowners understand the risks and challenges 
associated with leasing land for solar energy,  
says Chantel elch, A T’s Paci c orthwest 
Deputy Director. 

To help producers understand solar leasing risks 
and to equip them with the tools and skills to 
evaluate whether solar leases are right for them, 
A T’s Paci c orthwest team published “Solar 
Leasing: A Guidebook for Agricultural Landown-
ers in the Paci c orthwest  in 2022 and de-
signed related workshops. This work was made 
possible with a grant from the estern Exten-
sion Risk Management Educa on Center. 

elch and Addie Candib of A T’s Paci c orth-
west Regional Program noted an increasing 
demand for informa on and technical assis-
tance related to solar energy on agricultural land 
from producers in their region. In 2025, they 
successfully applied for a estern SARE Profes-
sional Development Program grant to adapt the 

solar leasing guidebook for producers in Califor-
nia, and to separate the guide into two parts: 

nderstanding Solar and ego a ng a Solar 
Lease. Their project will also develop and o er a 
train-the-trainer program for agricultural ser-
vice providers in California, Idaho, Oregon and 

ashington. The training will prepare ag service 
providers to help producers and landowners 
make informed decisions about solar energy 
investments. They have also received addi onal 
funding from a private founda on to extend this 
work to yoming and Montana. 

“This project aims to equip agricultural service 
providers with resources and informa on to 
help farmers and ranchers understand the risks 
and challenges associated with solar energy 
infrastructure development, the poten al nan-
cial bene ts, and the opportuni es with agrivol-
taics,  says elch.

They intend on educa ng 50 agricultural techni-
cal service providers from conserva on districts, 
the atural Resources Conserva on Service, 
extension o ces, non-pro ts and other en es 
in ashington, Oregon, Idaho and California to 
be er provide technical assistance on solar de-
velopment and how to use the newly developed 
California Solar Leasing Guide. 

According to Candib and elch, at least 200 
ashington, Oregon, Idaho and California agri-

cultural landowners will have increased knowl-
edge and ability to protect the long-term via-
bility of their farmland through access to clear, 
concise, and regionally speci c solar leasing 
informa on. 

Project: WPDP24-017

 Project helps growers understand 
the bene ts and risks of leasing land 

for solar energy development
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day workshop to train the growers on the sys-
tem. one of them could align their schedules 
and spare a day away, so to teach this high-tech 
system, the CS  team went old school.

“In the end, it was the tradi onal extension 
model of the agent in their pickup going to the 
farm,  amuth-Covert said. “ hen Jay or his 
team would install these systems, it would take 
two, three, some mes 
four hours and they’d 
spend that me one-on-
one teaching people all 
about them.

The university also pro-
vided online training and 
resources people could 
access at any me, and 

amuth-Covert stayed 
available to answer ques-

ons and troubleshoot 
over the phone.

“People were grateful 
there was this e ort by 
Colorado State to go to 
them and meet them were 
they were, along with 
having the online tools 
and people you could 
always connect with,  said 
external evaluator Connie 
Reimers-Hild, the founder 
and chief futurist at ild 
Innova on in ebraska. 
“One thing we heard over 
and over was their con -
dence increased because 
their understanding of 
what it could do for them 
and their opera ons in-
creased.

Thousands of visitors and 

UPSKILLING: Demostrating AI technology   
Con nued from  page 15

school-aged children saw the demonstra on 
units and were exposed to the technology. It’s 
hard to know the full impact of that. One mea-
sure is easier to judge: this summer, two of the 
half-do en urban producers who trialed the 
system adopted it in their produc on areas. 

Project: WPD24-021

The control box sits at the heart of the AI demonstration.
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eDNA: May detect invasive species earlier    
Con nued from  page 5

ples,  Yost said. “They were from apiaries near 
the ocean and all of the D A belonged to pu -
er sh species. That’s a sh that normally washes 
up on shore and skeletal parts are o en found in 

depools, so possibley this D A was picked up 
when honey bees needed to forage for water in 
those depools.

To date, 62 honey samples from beekeepers 
around Hawai`i Island have been analy ed and 
entered onto the project website and database. 
They recently shipped another 27 samples to 
the analy cal lab, and plan to con nue a second 
year of sampling in 2027.

The D A data is being archived at the Bishop 
Museum Paci c Center for Molecular Diversity, 
and the project team are working on an educa-

onal brochure for other island beekeepers. 

“The results so far have millions of sequence 
reads across so many living species,  Yost said. 
“This has given us insight not only on a broader 
spectrum of plant species on the island, but we 
have found D A from crop-related agricultrual 

pests and pathogens, invasive species, and even 
species of concern for researchers dealing with 
the unique ecostystems on Hawai`i Island.

The species of concern’ D A discoveries in-
clude a few loca ons with prelimiary species 
iden ca on for Solenopsis invicta – the large 
red imported re ant. Those reports are being 
carefully checked and the project team is co-
opera ng with the Hawai`i niversity system, 
the Big Island Invasive Species Commi ee, the 
Hawai`i Ant Lab and .S. Department of Agricul-
ture researchers.

“These are species that were not on anyone’s 
radar for poten ally being here,  Yost explained. 
“If these D A reads are determined to be true, 
this early detec on could avert these species 
establishing on Island.

For more informa on, vists hawaiibeekeeper.
org/pollen-studies

Project: FW25-015

A bee forages on a lime blossom.
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These projects address a wide range of topics, 
from calf health and air quality, pest manage-
ment, managing lands via eD A, virtual fencing, 

ying drones and assessing plasma-ac vated 
waters usage. These are cool topics which accu-
rately show that agriculture is on the front edge 
of applying new and emerging technologies to 
move sustainability forward.

Some takeaways from my reading of the stories.

In the est wild res are a fact of life. e know 
how it a ects humans, but what about our ani-
mal friends  ell, it does impact them too. The 

niversity of Idaho has been looking at these 
e ects in ca le. And they see that calves are 
the most e ected by being exposed to wild re 
smoke. I believe you will nd this informa on 
useful – read on.

hat about a li le pest called the peach twig 
borer  This li le pesky moth impacts stone fruit 
growers. Everybody likes peaches and other 
stone fruits – let’s manage this pest. And that is 
what Dr. Demard at tah State has been work-
ing on. She is modeling and managing the pest 
to help growers have be er management. Grab 
a peach and read the story.

I thought D A was only for humans, but bees 
carry D A on their knees. On Hawai’i Island two 
researchers are inves ga ng the environmental 
D A eD A  to see how it a ects their honey 
product. I love honey, but I won’t spoil it, you’ll 
have to read this story to see how bees forage 
and nd out what types of eD A they have 
found – it’s a sweet story. 

o more ridin’ the range to mend fences, just 
use virtual fencing to help you manage gra ing 
animals! A project in ew Mexico is using this 
technology to not only mange animals be er 
but to improve soil health, thereby increasing 
environmental resilience of the lands – ensuring 

the lands will be able to support gra ing well 
into the future. This is a huge leap in technology 
that o ers many posi ves – read on!

These days we see and hear drones ying every-
where, but when we hear them near agriculture 

elds, we know that they are doing interes ng 
things. In a project at Montana State niversity 
a graduate student and his advisor are using 
drones + AI tools to help producers control po-
tato viruses and doing it economically through 
iden fying targeted areas for spraying. hen 
you hear a drone y near, know that it might be 
improving agricultural opera ons for the future  
read the story to nd out more.

PA  – that’s what my dog has, paws! ell, 
that’s not what plasma-ac vated water or PA  
is. At C-Davis Dr. ansen and his team are in-
ves ga ng the applica on of PA  in agriculture 
and how it can reduce pests and/or improve 
growth. In their work they are looking at the use 
of PA  in increasing e ec veness of insec cides 
as well as using air to make fer li er – these ap-
plica ons are exci ng and useful for the future 
agriculture. Get your favorite furry friend beside 
you and read this story.

Solar energy can be seen across the estern 
.S. landscape – are we doing it right  The 

American armland Trust is doing some research 
and educa on to help inform producers about 
solar installa on, contrac ng, and technical 
assistance. Put your sunglasses on and read this 
story to learn about solar energy’s place in sus-
tainable agriculture.

These stories emphasi e a range of emerging 
technologies that are being studied to meet our 

estern SARE goals of good stewardship of our 
lands and posi ve impacts on the trio of eco-
nomic, social, and environmental implica ons 
for sustainable agriculture’s future. 

Donahue: Technology a top regional priority   
Con nued from  page 2
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“It is de nitely about 90 percent of the moths 
we trapped are from conven onal growers, and 
10 percent from ma ng-disrupted,  she said. 
“ e need to convince more farmers to use mat-
ing disrup on and s ck with it.

Many conven onal growers, she said, had tried 
ma ng disrup on in the past but gave up a er a 
couple of seasons or didn’t hang enough dis-
pensers per acre.

“Ma ng disrup on works for orchards 10 acres 
or larger, but you need to set it up correctly,  she 
explained. “That means respec ng the recom-
mended dispenser rate per acre and se ng it up 
for at least ve years. Popula ons will decrease 
slowly, therefore the pest pressure will go down 

slowly.  
Demard’s team will collect two more years of 
data and conduct an extensive outreach pro-
gram to growers, making recommenda ons 
about the most e ec ve monitoring traps, any 

tah-speci c enhancements to the insect-de-
velopment model and, of course, ma ng disrup-

on.

“I’m hoping this project will demonstrate the 
e cacy of ma ng disrup on to farmers,  she 
said. “I am also hoping this work will allow the 
development of more e cient monitoring traps 
and ul mately help us update and improve the 
development model for this pest.

Project: OW26-005

TRAPS: Better information; better management   
Con nued from  page 

ith the addition of the UV light in traps, researchers caught female moths for the rst time.
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Highlighting Advanced Technology
In their quest to make 
agricultural production 
more environmentally 
and economically 
sustainable, farmers, 
ranchers, Extension 
agents and researchers 
in the West are incredibly 
innovative.
 
At Western SARE, we 
are proud to fund their 
research and support 
their invention and 
industry. Extracting DNA from honey on Hawai`i Island 

provides insights into the entire island ecosystem.


