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Can Technology Save Us?
We all hear the daily reports of how new technology will save us time and effort. 
We need more power in our smart phones, new energy resources to provide green 
energy, and robots to do the most mundane of tasks (like vacuuming the house). 
It’s an endless list of what technology will do for our lives in the coming years.

Think about how fast change has come due to technology. One hundred years ago we 
were just beginning to roll with personal vehicles, made affordable by the technology of 
mass production perfected by Henry Ford. Fifty years ago, we could hardly imagine that 
our phones would be hand held, cordless, and play video endlessly all day long. Even ten 
years ago we didn’t have drones flying over our fields searching for anomalies, or electric 
vehicle choices like the ones that are offered by nearly every manufacturer today. Really, 
who thought there would be an electric Mustang?

Technology is bringing us constant change, at an even faster pace each decade. The 
visions for the future involve autonomous vehicles, Bluetooth microchips in every 
household item, and fresh food production systems that are grown in a working 
environment that is centrally managed, or grown entirely indoors vertically. 

But does this mean we will give up some of our personal freedoms to achieve a more 
technologically advanced society? We can see the future only if we tune in and adapt 
as it wants us to.

Management of our environment has become a focal point, including broad visions 
of protecting and preserving 30% of our lands across the country (and indeed, here in 
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California). Can we manage these preserved lands against ravaging wildfires 
with our current technology? Can we, as a society, maintain our food supply 
production within changing environmental objectives?

If there is one thing that agriculture has proven, it is adaptive. Food production 
has evolved greatly in the past century, and has become one of the finest tuned 
economic sectors of our nation. Technology has driven much of this adaptation, 
including on-farm machinery, agronomic production techniques, and improved 
seed varieties that increase yields while reducing resource use.

As science increases the level of the knowledge base, testing for parts per trillion 
for many food borne constituents, the challenge will be to keep up with how this 
science is applied in a working environment. While water quality is an extremely 
important issue, the objectives must be balanced with the need to produce our 
food in a safe, reliable, and affordable manner.

Improvements of farming practices will no doubt continue into the coming 
decades, and hopefully the tool box used to protect food crops from pests and 
diseases will remain somewhat robust … we cannot afford to start losing crops in 
the manner that created the famines of prior centuries.
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Investment in robotics will take us even 
further into the technology paradigm, 
as new ways to pick strawberries, 
lettuce, and vegetable crops are 
developed and deployed. While we 
value our skilled labor workforce and 
their accomplishments throughout 
the pandemic year, without significant 
immigration reform policy on the 
Federal level the current labor situation 
will drive forward this mechanization of 
harvest technologies.

The prospect of being good neighbors 
within Agriculture is getting more 
complex every day; whether it’s one side 
of the fence or another, we are learning 
how to get along with our neighbors who 
grow leafy greens and graze cattle, or 
with those who are producing our newest 
crop, cannabis. Much will be studied and 
learned in the coming year on how all 
the various crops of Monterey County will 
interact and keep each other safe.

As you read through this issue of Farm 
Focus® and learn about the diverse issues 
facing our growers, processors, shippers, 
ranchers, and labor contractors, there is a 
lot that technology can do to help move 
the needle forward.

Perspectives on technology are 
generational, and successive generations 
of farmers and ranchers will envision 
new practices and methods that will 
advance our food supply systems. The 
future of Ag Tech looks good and it could 
indeed save us. 

NORM GROOT  IS THE 

EXECUTIVE DIRECTOR AT THE 

MONTEREY COUNTY FARM 

BUREAU.
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The Facts About 
Pesticide Safety
WRITTEN BY: RENEE PINEL - BAKERSFIELD CALIFORNIAN - OPINION - 2/25/2021

Recently, I have read several articles in The Californian {Bakersfield} in 
which people are expressing their desire to know the “facts” and “science” 
behind pesticide safety in their community. They are not interested in 
simply hearing about how agriculture feels about pesticide safety. They 
want cold, hard facts.

Who can blame them? Over the past 
year, we’ve learned that we should rely 
on science to base our decisions on 
public health issues. We are learning that 
feelings are not facts and that agenda-
driven hearsay is not scientific evidence.

If our industry has not done a good job 
explaining the facts on safety, then that’s 
on us. Our industry will work to do a 
better job providing the general public 
with more facts, data-based information 
and research findings.

With facts and objective data, our 
communities can gain a better 
understanding that the pesticides used 
throughout California are safe when 
applied according to the labels.

You want facts? Here they are.

Before a pesticide can be approved, 
the United States Environmental 
Protection Agency must first conduct a 
comprehensive safety review through 
an established scientific process that 

has been developed under multiple 
administrations, both Democrat and 
Republican. These pesticides can 
undergo over 300 human health and 
environmental safety reviews that can 
take up to 10 years to complete. To 
put that in perspective, some medical 
treatments, procedures and prescription 
drugs are currently being approved in 
one-tenth of the time of a pesticide.”

Part of the reason for the extensive 
review process for pesticides is that the 
scientific study and scrutiny of pesticides 
do not only cover general health safety 
issues. The EPA goes deeper with special 
studies that address the safety of the most 
vulnerable population groups – children, 
the elderly and exposures to workers. It 
also takes time for EPA to review potential 
impacts to the environment overall, as 
well as impacts to plant, animal and insect 
species requiring special consideration.

But for Californians, a federal review 
alone isn’t good enough. That is why 
state scientists re-review every product 
prior to allowing its use (as if the EPA 
findings did not exist).
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For this second round of safety review, 
the California Department of Pesticide 
Regulation analyzes all of the studies 
again. Every aspect of these products is 
reviewed. Because of this extra regulatory 
step, it can take an additional five or more 
years before a product can be registered 
for use in California.

CDPR’s process is not a mere rubber-
stamping of the EPA’s work or findings. 
Rather, CDPR scientists start from scratch 
to review the science submitted by 
pesticide manufacturers, as well as other 
sources the EPA may not have considered 
or requested. CDPR also scrutinizes all 
its scientific data and studies according 
to even more conservative scientific 
standards than those followed by the EPA.

Furthermore, CDPR’s reviews are not 
conducted in a bubble. The department 
closely consults with other science-
based state agencies, including the 
Office of Environmental Health Hazard 
Assessment, Air Resources Board, State 
Water Board, and even university experts 
specializing in pesticides.

Because our state has its own separate 
process, Californians can feel doubly 
confident in the safety of the pesticide 
products that are ultimately approved for 
use in the state and their communities.

Speaking of communities, here is one 
last fact I hope people will consider: 
Farmers in the Central Valley are not 
living in or managing their farms from 
remote locations like San Francisco, Los 
Angeles or even the city of Sacramento. 
They live in your communities. Their 
children go to the same schools as your 
children. They attend the same houses 

of worship as you. Their neighbors are 
made up of friends, colleagues and 
workers. Farmers want their homes and 
communities to be safe and healthy, 
just like you do. It defies imagination to 
suggest otherwise.

Know the facts. Follow the research. 
Trust the science and tough regulatory 
system. You can rest assured the farmers 

in your community are operating more 
safely and responsibly than anywhere 
else in the world. 

RENEE PINEL IS PRESIDENT AND CEO OF 

WESTERN PLANT HEALTH, A SACRAMENTO-

BASED TRADE ASSOCIATION REPRESENTING 

MORE THAN 90 PERCENT OF ALL THE FERTILIZER 

AND CROP PROTECTION COMPANIES IN 

CALIFORNIA, ARIZONA AND HAWAII.

CALL 
NOW!

FIND US !

LABTESTMONTEREY.COM
(831) 324-0772

24560 Silver Cloud Court, #103

ARCPOINT LABS OF MONTEREY BAY

LABTESTSALINAS.COM

(831) 975-4313

635 Sanborn Place, Suite 24

ARCPOINT LABS OF SALINAS

WE OFFER MORE THAN 
JUST COVID-19 TESTING
Yes, at ARCpoint Labs of Monterey Bay, we o	er the most 
comprehensive testing menu available for COVID-19 in 
Monterey County, but we are also the foremost lab in 
Monterey County for drug and alcohol testing, DNA 
testing, wellness testing, workplace testing, 
employment/background screening, and more.

While some people like the convenience of o	-site testing, 
many prefer the security, comfort and privacy that on-site 
testing at our Monterey and Salinas labs provide. 

ArcPointLab-FarmBureau-4.75x6.5.pdf   1   4/15/21   2:08 PM
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Wine Country Fights Back 
in Weed Wars
Grapegrowers and wine producers are pushing back against the 
cannabis industry’s push into prime California wine country.

WRITTEN BY: KATHLEEN WILLCOX FOR WINE-SEARCHER.COM

California winemakers are scrambling for survival as the biggest cannabis 
farms on earth make their way into wine country, bringing a broad range of 
cultural and logistical challenges in their wake.

Factory-style cannabis farms have not been 
allowed in much of wine country, mind you.

Napa has banned cannabis cultivation 
within its bounds; in Sonoma, there are 
strict measures in place to limit the size 
of the operation, how far outside grows 
can be from property lines, regulations 
involving odor and water use. Those rules 
are currently under review.

Even Humboldt County, ground zero for 
illegal grows from the 1960s onward, 
limits the size of cannabis grows outside 
of industrial zones. The largest grow 
there is in the process of being erected, 
and hoop-house-style greenhouses are 
planned over 22.96 acres.

It’s Santa Barbara, one of the most 
dynamic and exciting – and increasingly 
critically acclaimed – wine regions in the 
world, where ganja is going gangbusters. 
Some of the biggest cannabis farms on 
the planet – not just California, not just 
the United States but the world – are in 
the works. Just last month, the Santa 
Barbara County Planning Commission 
approved a permit for SFS Farms to grow 
80 acres of cannabis on their property. 

That’s 60-plus football fields, lined 
up, brimming with the chronic along 
Highway 246.

“It’s horrifying what’s happening here, 
and it’s affecting everything,” says Debra 
Eagle, general manager at Alma Rosa 
Winery in Santa Ynez Valley. “Who is 
going to want to come sight-seeing in 
beautiful Santa Barbara wine country 
with these operations, which are often 
surrounded by chain-link fences and 
guarded by men with guns?”

It’s a community issue too, Eagle says. 
“One of the high schools in the county 
is surrounded on all sides by grow 
operations, and the classrooms smell 
like pot, all day every day,” she explains. 
“I am deeply concerned about the 
reputation of the county, and I’m worried 
about public safety.”

It’s worth noting that most counties 
that actively court cannabis growth 
operations are fiscally challenged, 
remote, inland and rural, not luxuriant 
coastal enclaves that can claim Prince 
Harry, Meghan Markle and Oprah 
Winfrey as tax-paying residents.

How did this happen? When Proposition 
64 passed in 2016, 57 percent of voters 
in California were in favor of legalizing 
recreational marijuana; the regulation on 
the size of grows, and where they could 
be, was left up to county governments. 
More than half banned grows altogether.

But in Santa Barbara, in February of 
2017, county supervisors began allowing 
growers to drive Mack trucks through 
the loophole in Prop 64 that forbids 
growth operations of more than one acre 
of land until 2023, by allowing them to 
snag multiple licenses for the same area 
of land. In other words, if they want to 
grow 45 acres of open cannabis on 50 
acres of land, growers can, as long as 
they have 45 licenses. Today, there are 
reportedly at least 1133 licenses issued 
for cannabis in Santa Barbara, with 260 
acres under cultivation.

Eagle, also a board member of the 
Santa Barbara Coalition for Responsible 
Cannabis, objects not to cannabis 
cultivation per se, but the industrial size 
of the grows allowed in Santa Barbara, 
and more to the point, the manner in 
which they were passed.
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“They allowed these massive grows 
to move forward without engaging 
members of the community,” Eagle says. 
Dennis Bozanich, the deputy county 
executive officer at the time, crafted the 
regulations in lock-step with cannabis 
lobbyists, members of the coalition argue.

The main motivation seems to be 
financial. After depending on lucrative 
oil production for decades, by the early 
aughts, that revenue stream had dried 
up. In 2020, the last oil-processing 
facility was converted to a renewable 
fuels facility. Since 2018, cannabis tax 
revenue has generated $1.8 billion for 
the state, and for the first quarter of the 
2020-21 fiscal year, Santa Barbara has 
raked in $4.2 million alone, a 50 percent 
increase year over year. In comparison, 
wineries pay $15.2 billion in state and 
federal taxes annually, and the 275 
wineries in Santa Barbara County created 
a $1.7 million annual economic impact in 
2020; many winemakers worry that if the 
untrammeled growth of cannabis farms 
continue, wineries will close or relocate.

There are more licenses coming down the 
pike, says Kurt Ammann, general manager 

at Melville Winery in the Sta. Rita Hills, and 
many are being issued to would-be farmers 
in plots right next to vineyards. Less than 
500 feet from Melville’s 40-acre property 
in Sta. Rita Hills, for example, the 80-acre 
SFS Farms grow operation is set to go in. 
And that’s not all.

According to Santa Barbara County’s 
Cannabis Cultivation Cap Tracking, there 
are applications for grows to take up 
1085.44 acres in Sta. Rita Hills. Already, 
of the 684.3 acres approved already 
for cannabis grows in Santa Barbara, 
389.04, or 56.8 percent, are in the 
Santa Rita Hills AVA. This region, with an 
east-west mountain range that allows for 
long growing grape-growing patterns, 
delivering superior flavors and aromas, 
accounts for just 1.3 percent of Santa 
Barbara’s total land.

An area once defined by grape cultivation 
and wine culture, could become, in a few 
years, pot country.

One might ask, why is a pot farm, even 
right next to a vineyard such a big deal? 
A winemaker might respond: remember 
what college smelled like?

Wine tasting is a sensory activity, involving 
not just taste, but smell. Depending on 
the study, smell is responsible for between 
75 and 90 percent of what we taste. Many 
wineries forbid staff members from wearing 
perfume or cologne, and some even 
discourage scented deodorants and creams.

Amman says that a cannabis farm in 
close proximity will “conflict with our 
visitors’ ability to smell and taste wines, 
and could have a significant negative 
financial impact on our tasting room and 
others in the area”.

Then there’s terpene drift. The effect of 
certain volatile organic compounds – such 
as smoke or eucalyptol terpenes – have 
been known to have a significantly 
negative effect the aroma and flavor 
of grapes. Widespread studies on the 
effect of large-scale cannabis terpene 
emissions from industrial grows simply 
have never been done. Professors at the 
Department of Viticulture and Enology at 
UC Davis are conducting research, but the 
Santa Barbara Coalition for Responsible 
Cannabis argues that the county should 

 CONTINUES ON PAGE 08 
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have done the due diligence before 
approving massive farms in wine country.

“We have 40 acres, 16 of which are 
under vine,” says Matt Naumann, 
Newfound Wines in the Sierra Foothills, 
where there has also been an uptick in 
cannabis activity. “My wife and I poured 
our entire life and our savings into the 
business and, when we came here in 
2018, we came with the expectation that 
we’d spend our lives here. But now, we 
have one cannabis farm going in next 
door and more in the area. I have zero 
issues with marijuana, but yes, I’m very 
concerned about the potential for odor 
issues, and the possibility that terpenes 
could affect my grapes.”

Tyler Thomas, winemaker at Star Lane and 
Dierberg Vineyards in Santa Ynez and 
Lompoc respectively, echoes Naumann’s 
concerns. Thomas has three ranches in 
three different viticultural areas in Santa 
Barbara with 200 acres under vine, and 
he produces estate wines and then sells 
about 55 percent of his fruit. Several 
cannabis farms are approved to go in 
around his ranches, with four potential 

grows – one of which is 45 acres, another 
is 70 acres – going in near one ranch.

“There are several potential problems,” 
Thomas says, adding that thus far, his 
dialogue with his would-be new neighbors 
has been positive. “The first issue is that 
cannabis cultivation is highly regulated. So 
even organic sprays near their farms are 
an issue, forcing wine-growers to either 
risk a huge fine or lawsuit for spraying, 
or possibly lose an entire crop to disease. 
The other big issue is that we just don’t 
understand the science of yet, is the effect 
of terpenes on grapes. We know that cork 
taint is detectable in wine if it’s two parts per 
billion. But most of the studies on terpenes 
haven’t gone below 500 parts per billion.”

Like Eagle, he’s concerned about the 
trickledown effect for growers who sell to 
Napa and Sonoma wineries. “I’m worried 
that wineries in the north may not want to 
risk buying Santa Barbara fruit.”

Not a single winemaker or grower Wine-
Searcher spoke with wants cannabis 
outlawed. What they want, instead, is 
limits on growth size, research on the 

effect of terpene drift and measures put 
in place to help wine and cannabis farms 
deal with odor and spray issues.

Some winemakers even see an opportunity.

“Before Covid hit, we actually had a 
wine and cannabis tasting in the works,” 
says Jake Stover, co-founder of Sans 
Wine, which works with growers in Lake, 
Napa and Mendocino. “We were going 
to serve our wine at a private pairing 
dinner in San Francisco, and work with 
a chef who was creating a meal that 
incorporated cannabis. When the public 
voted down a cannabis dispensary in 
Yountville, I felt like there was a lost 
opportunity for wine country to work 
with cannabis in a positive way. Terpene 
drift and odor are an issue, and they 
have to be dealt with. But it would be 
foolish to ignore the potential synergy 
between wine and cannabis.”

The bud industry is no longer budding; 
it’s a powerful, well-funded behemoth, 
and it is here to stay. The question of how 
it will change wine country, meanwhile, is 
hanging like a skunky haze in the air. 

Wine Country Fights Back in Weed Wars

 CONTINUED FROM PAGE 07

08    FARM FOCUS : KEEPING FARMERS GROWING



FIND YOUR HARDWORKING HERO
At Cal-Coast, we see you stepping up to the challenges of your land. Day in and day out.  

So, our team is right there beside you, helping you raise the bar with equipment made to  
dominate your workday.

5045E UTILITY TRACTOR

0% for 60 Mo
+$2,000 OFF

1

CalCoastMachinery.com
Santa Maria ...........617 S. Blosser Road ................(805) 925-0931
Paso Robles ...........3920 Ramada Drive ................(805) 434-5566
Oxnard ...................2450 Eastman Avenue ...........(805) 981-2866

Today’s equipment, yesterday’s values. Your Central Coast tractor experts for over 50 years.

WITH CASH REBATE

22222

(1) Offer ends 03 Aug 2021. Subject to approved installment credit with John Deere Financial. Down payment may be required. Available only on New John Deere 5M Series Specialty Tractors only at participating United 
States dealers. (2) Save $2,000 USD on 5045E only. This can only be combined with regular installment options. Sales made to government agencies, company direct sales or other businesses/agencies that participate in 
John Deere's Special Discount Program are not eligible. Offer valid at participating U.S. dealers only. Some restrictions apply. Other offers available. See your local John Deere dealer for complete details and other financing 
options. Prices and models may vary by dealer. 



StrawBot Follows Harvesters 
to Improve Strawberry 
Picking Productivity
WRITTEN BY: MIKE OITZMAN FOR THE ROBOT REPORT

California-based Ag Pro Robotics launched a semi-autonomous strawberry 
harvesting robot called StrawBot. The machine is designed to support 
human strawberry pickers by autonomously following them through the 
field during harvesting, carrying the full baskets of strawberries to the end 
of each row.

Strawberry harvesting is a difficult task, 
and there have been many attempts 
to develop an autonomous strawberry 
picking robot, yet no company has 
perfected this process. It is difficult to 
both identify ripe berries and to pick them 
without damaging the fragile fruit. Ag Pro 
Robotics is taking a different tack with the 
StrawBot. The vision is to automate the task 
of collecting full strawberry trays from the 
human workers and deliver the full trays to 
the end of row collection points.

“StrawBot eliminates all the walking human 
pickers have to do,” said Raleigh Nielsen co-
founder, CTO and motion control specialist 

for Ag Pro Robotics. “It keeps the human 
pickers picking – and that’s enough to yield 
substantial cost savings.”

According to Nielsen, StrawBot provides 
farmers with labor cost savings of roughly 
18-35%. It also enables pickers to cover 

15-20% more ground. For strawberry 
fields that are several hundreds of 
thousands of acres, this increase in 
harvested acreage is considerable.

The StrawBot robot eliminates the 
non-productive work of carrying full 
trays out of the aisles, and enables the 
human pickers to be more productive 
at the delicate task of picking berries. 
StrawBot tracks the berry pickers along 
the aisle and paces itself to stay close to 
the pickers.

In addition to improving annual harvests, GPS 
navigation, camera systems, data analysis and other 
automation technologies also enable new levels of 
traceability for farmers.
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“But perhaps one of the biggest benefits to 
StrawBot is the fact that it still allows human 
workers to do their job as they’ve always 
done it,” said Nielsen. “It doesn’t change 
how the planters plant or the harvesters 
harvest. It just makes them more efficient.”

The StrawBot chassis is adjustable to 
accommodate 48-, 52- and 64-inch bed 
widths and is available in two and four 
harvester sizes. The vehicle is all electric 
and can even be equipped with an optional 
solar panel to help recharge the battery 
during the work day. This option can 
extend the working time of the machine.

In addition to improving annual harvests, 
GPS navigation, camera systems, 
data analysis and other automation 
technologies also enable new levels of 
traceability for farmers. This data helps the 
farmer to make better decisions about how 
to manage production and harvesting.

StrawBot is a new design for agriculture 
automation that seeks to make human 
farm labor more productive rather than 
directly replacing labor. Strawberry 
picking remains one of the more difficult 
tasks to automate, yet StrawBot offers 
a solution that can be the difference 
between profitability and loss for farmers. 
StrawBot boosts productivity up to 35%, 
according to Ag Pro Robotics.

There are several companies pursuing 
this market for collaborative agriculture 
robots. Burro is another company 
(based in Salinas, California) who are 
developing an autonomous, load hauling, 
agriculture support robot. Like StawBot, 
Burro will both follow a human worker, 
as well as drive loads across the farm to 
deliver items. Unlike StrawBot, Burro 

is not currently designed to fit into the 
strawberry field row spacing. Another 
company also in this market is Future 
Acres, with their autonomous mobile 
robot: Carry. The Carry robot is a general 
purpose autonomous transport for the 
farm. It is capable of following a worker 
around, or traversing autonomously on 
the farm to different locations for pickup 
and delivery tasks. 

MIKE OITZMAN IS EDITOR OF WTWH’S 
ROBOTICS GROUP AND FOUNDER OF THE 
MOBILE ROBOT GUIDE. OITZMAN IS A ROBOTICS 

INDUSTRY VETERAN WITH 25-PLUS YEARS 

OF EXPERIENCE AT VARIOUS HIGH-TECH 

COMPANIES IN THE ROLES OF MARKETING, 

SALES AND PRODUCT MANAGEMENT. HE CAN BE 

REACHED AT MOITZMAN@WTWHMEDIA.COM.

EXPERTS IN AG.
EXPERTS IN FINANCING.

Buying, building, or making improvements,  

American AgCredit is your agricultural 

 real estate expert.

Call 831.424.1756 today or visit AgLoan.com

A part of the Farm Credit System. Equal Opportunity Lender.

Photo by Ag Pro Robotics
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Tracking Nitrate in Farm Fields
REPRINTED FROM MORNING AG CLIPS

For years it’s been relatively easy to measure pollution from, say, a factory. At a factory, there might be just one pipe 
of waste to measure. Easy enough.

But what about a farm? We might not 
typically think of farms as sources of 
pollution. But they can have big impacts 
on the land over time. Unlike at a factory, 
the waste filters slowly through soil across 
the whole plot of land.

This waste — excess nutrients from 
fertilizer — can eventually reach 
groundwater. If too much nitrogen 
enters groundwater, it can be dangerous 
to drink. In the form of nitrate, this 
nitrogen is especially bad for infants. 
The groundwater can eventually feed 
lakes or streams. There, the nitrate can 
cause algae blooms and dead zones 
without oxygen.

“We see these dead zones annually over 
a large region near the mouth of the 
Mississippi, in the Gulf of Mexico,” says 
Thomas Harter.

Harter, a member of the Soil Science 
Society of America, is trying to solve one 
of the most complex puzzles in farming: 
how to track nitrate as it moves through 
farm fields.

His research was recently published in 
Vadose Zone Journal, a publication of the 
Soil Science Society of America.

Scientists have tried for years to predict 
how nitrate will flow from the surface into 
groundwater. That information can help 
farmers balance fertilizing their crops with 
protecting the water they and others rely 
on. But there are many challenges. The 
types of soil, crops and fertilizers can all 
affect this slow process.

So Harter and his team designed one 
of the most detailed studies yet. Across 
a single 140-acre California almond 

orchard, they gathered 20 deep soil 
samples and installed wells to measure 
groundwater. Few studies have been so 
detailed across such a small plot of land.

They found that a complex quilt of 
different soils lies underneath the almond 
orchard. These different soil types made 
it very hard to predict how nitrogen from 
one part of the farm would affect another 
area. Nitrogen levels varied widely across 
the farm, even though it was managed 
consistently by a single grower.

“We did not expect the significant 
variability in nitrate concentrations 
between monitoring wells, given the 
relatively uniform management across 
the site,” says Harter.

 CONTINUES ON PAGE 14 
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Shuman Farms
HAS MOXXY Get Creative
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created a standout ad campaign to promote our Vidalia 
season. They understand our unique voice, and bring 
great creativity and service to our marketing projects.

–Trish James, Chief Marketing Officer 

Older studies often measured groundwater 
across entire regions. Those researchers 
usually assumed that different crops and 
growing practices controlled groundwater 
nitrate. But Harter’s team has now seen 
that even a single farm can harbor big 
differences. Nearby patches of soil and 
water can look very different.

Some factors could predict the amount of 
nitrate in groundwater. The total amount 
of nitrogen and water entering the field 
affected the nitrate in groundwater.

Scientists saw that the nitrogen in the 
sandy soils predicted how much ended 
up in wells. That’s because of how water 
moves through different types of soil. 

Sandy soils let nitrogen and water move 
freely compared to sticky clay soils.

But because of how much nitrogen 
varied across the fields, new methods 
are needed to monitor and evaluate this 
source of potential pollution.

“We must develop efficient alternative 
tools that can be validated at field sites 
like ours but then used at thousands of 
individual fields and farms to assess their 
contributions to groundwater,” Harter says.

Going forward, the scientists also hope 
to see how new irrigation and nitrogen 
management practices might improve 
groundwater quality at this farm. This 

work will help design and test solutions to 
improve groundwater quality.

“This work provides the foundation for better 
design and interpretation of field studies that 
are the foundation of improving agricultural 
practices and ultimately groundwater 
quality,” says Harter. “Over the long-term, 
this will lead to better solutions for protecting 
well water quality as well as stream water 
quality in agricultural regions.” 

THOMAS HARTER IS A GROUNDWATER RESEARCHER 

AT THE UNIVERSITY OF CALIFORNIA, DAVIS. THIS 

WORK WAS SUPPORTED BY THE ALMOND BOARD OF 

CALIFORNIA, THE FERTILIZER RESEARCH EDUCATION 

PROGRAM, AND THE CALIFORNIA DEPARTMENT OF 

FOOD AND AGRICULTURE.

Tracking Nitrate in Farm Fields
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Why American Farms Need 
Immigation Reform
WRITTEN BY: DANILO ZAK FOR THE HILL - OPINION 

Among the many essential workers who have kept America running through 
the coronavirus pandemic are the nation’s three million farmworkers. 
In March 2020, the Department of Homeland Security sent many of 
them certificates to carry on the job, declaring them “essential critical 
infrastructure workers.” We need you, the agency said.

By one estimate, around 70 percent of 
U.S. farmworkers are undocumented. This 
puts them in a much more precarious 
position than other essential workers. 
Despite working on the pandemic’s 
frontlines, many of our undocumented 
farmworkers still lack access to 
basic medical coverage due to their 
immigration status. Even though they 
pay taxes, most have also been denied 
government stimulus checks. On top of 

that, these workers must live in constant 
fear of immigration officials.

The American agriculture industry relies 
on undocumented workers to put food on 
our tables. They are stepping up for us, 
but our immigration system isn’t stepping 
up for them. We need Congress to make 
it right by passing farmworker reform 
that encourages new immigrant workers 
while providing a pathway to citizenship 

for the undocumented workers in our 
fields today. In March, the House passed 
legislation that would achieve those goals, 
with support from both sides of the aisle 
and from constituencies representing both 
farmworkers and growers. 

In the ag sector, immigration reform isn’t a 
partisan issue — it’s an undisputed necessity.

Immigrant workers have always been a 
huge part of the American agriculture 
industry. Even before the pandemic, the 
native-born agricultural workforce was 
shrinking, exacerbating a severe labor 

 CONTINUES ON PAGE 16 
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shortage that has long impeded American 
farms. More than 40 percent of farmers 
say they are unable to obtain the necessary 
workers to produce their main crops.

Desperate for good workers, farmers 
have raised wages and sought new ways 
to advertise openings. But these are not 
easy openings to fill. Work on America’s 
farms requires a combination of grit, skill 
and experience. It means rising early and 
leaving the fields late; picking, sorting 
and packing harvested produce; and 
operating difficult machinery outdoors in 
any and all weather conditions. Those who 
stay often need to have a history with the 
job and with the soil.

Most Americans are not willing or able 
to take on these jobs. In 2010, with U.S. 
unemployment near 10 percent, a 25-
year high, United Farm Workers’ “Take 
Our Jobs” campaign offered 1.8 million 
farming jobs to unemployed Americans. 
Only seven American workers stayed on 
after a few weeks of work in the fields.

With Americans unwilling to work on the 
farm, many growers have naturally turned 
to our legal immigration system. But that 
system isn’t providing effective solutions 
to the agricultural worker shortage.

The temporary H-2A agricultural 
guest worker program has created an 
increasingly cumbersome, outdated and 
expensive process for farmers that cuts 
into already slim margins. Some crucial 
farming industries, such as dairy, have 
year-round labor needs and are cut out 
from the H-2A process entirely. Due to 
these limitations, less than 10 percent of 
all U.S. farmworkers are on H-2A visas. 

Without much help from the legal 
immigration system, some farmers have 
even turned to mechanization in an 
effort to relieve their worker shortage. 
But farming innovation does not always 
come hand-in-hand with a reduction in 
workforce needs. In the 21st century, farm 
labor demand has remained steady – or 
even increased – even as technological 
advancement on the farm continues.

Given the severity of the agricultural 
worker shortage, and the lack of 
effective solutions, it is no wonder that 
the American agriculture industry has 
come to rely heavily on workers who lack 
immigration status. 

These workers contribute nearly $9 billion 
a year to the fruit and vegetable sector 
alone. The majority have lived in the U.S. 
for over a decade, working the same farm 
for years, building expertise and growing 
roots in the community.

Yet because they lack legal immigration 
status, these essential workers and their 
families are constantly at risk. During a 
single immigration enforcement raid in 
Norwalk, Ohio, 90 children were separated 
from their farmworker parents. A local 
nursery in Norwalk lost 40 percent of its 
workforce. That same year, Ohio announced 
a crisis-level agricultural labor shortage.

That’s why we need immigration reform 
now. Growers need a better legal 
immigration system to acquire new 
workers, and undocumented farmworkers 
need the security and stability that a 
pathway to citizenship can bring.

But there are signs of hope. On March 
18, the House of Representatives 
passed a bipartisan bill that includes 
the three platforms reform will need: 
legalization and a pathway to citizenship 
for undocumented workers, H-2A reform, 
and, once the system works again, a 
means of enforcement. After Easter, the 
Senate has a new opportunity to take up 
the bill and pass meaningful immigration 
reform in the agriculture sector.

A sparse, uncertain and fragile 
agricultural workforce puts us all at 
risk. As Congress continues to plan 
America’s economic recovery from the 
COVID-19 pandemic, it’s time we put 
effective immigration and farmworker 
reform back on the table. Congress must 
take immediate action to step up for 
farmworkers, support our nation’s farms 
and pass needed immigration reforms. 

DANILO ZAK IS A SENIOR POLICY AND 

ADVOCACY ASSOCIATE AT THE NATIONAL 

IMMIGRATION FORUM. FOLLOW HIM ON 

TWITTER @DANILOZAK.

Why American Farms Need Immigration Reform
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Electrifying Addition to Ford Lineup: Meet 
the Truck that Can Power 28 Refrigerators
WRITTEN BY: H. KENT SUNDLING FOR FARM JOURNAL

Electric trucks are coming. In a couple of years, there could be five or more on 
the market. Ford decided to introduce electricity in trucks first with a hybrid.

The 2021 F-150 hybrid can power a 7,000-
watt backup generator, which is enough 
to keep my house going (or a 3,600-watt 
generator for my RV toy hauler).

Ford did revise their owner’s manual to 
mention not to use the truck to power 
your house or RV, but that doesn’t mean 
you can’t run a small welder, power saw, 
etc. Ford claims the F-150 PowerBoost full 
hybrid can run 28 refrigerators.

The 33-kilowatt-per-hour, 47-hp electric 
motor sits between a twin turbocharged 
3.5-liter, V-6 engine and a 10-speed 
transmission. A 1.5-kilo-watt hour lithium-

ion battery is under the bed. The truck 
features 430 hp and 570 lb.-ft. of torque.

In two-wheel drive, the F-150 can tow 
a 12,000-lb. trailer. The loaded limited 
crew cab 4x4 is rated to tow an 11,000-lb. 
trailer with 1,305 lb. of payload. The F-150 
is a heavy truck at 6,340 lb.

The hybrid has a 30.6-gal. fuel tank and 
tallies 24 mpg city/highway combined 
and 24 highway per EPA.

The seats look like they’re out of a Lincoln 
– cross stitching, lots of adjustments 
and even a massage feature. Even the 

headrest has a speaker. The 12” center 
stack screen shows how much electrical 
power the truck is generating. Both front 
seats fold flat, and the center shifter folds 
into the center console, which flips over 
into a table.

There are five outlets in the bed: one 240-
volt, 30-amp outlet puts out 7,200 watts 
and four 120-volt, 20-amp outlets.

The tailgate powers up and down, with 
rulers, notepad holder, bottle openers and 
clamp holes. There’s even a backup beeper 
to warn your trailer you’re hooking up.

The loaded limited model has a MSRP 
of $79,000. There’s an entry-level work 
truck, too. 

Photo by Ford Motor Company
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How Artificial Intelligence 
Will Drive the Future of 
Agriculture
Technology works behind the scenes to crunch data that allows 
machines to make smarter decisions.

WRITTEN BY: FRANK GILES FOR AMERICAN FRUIT GROWER

Artificial intelligence, or AI as it is more commonly called, has become more 
prominent in conversations about technology these days. But what does it 
mean? And how might it shape the future of agriculture?

In many ways, AI is already at work 
in agricultural research and in-field 
applications, but there is much more to 
come. Researchers in the field are excited 
about its potential power to process 
massive amounts of data and learn from 
it at a pace that far outstretches the 
capability of the human mind.

The newly installed University of Florida 
Vice President of Agriculture and Natural 
Resources, Scott Angle, sees AI as a unifying 
element of technology as it advances.

“Robotics, visioning, automation, and 
genetic breakthroughs will need advanced 
AI to benefit growers,” he says. “Fortunately, 
UF recognized this early on and is 
developing a program to significantly ramp 
up AI research at the university.”

Jim Carroll is a global futurist who 
specializes in technology and explaining it 
in a way that non-computer scientists can 
understand. He says first and foremost, AI 
is not some out-of-control robot that will 
terrorize and destroy our way of life like is 

often portrayed in the media and popular 
culture.

“This isn’t new,” Carroll says. “I actually 
found articles in Popular Mechanics 
magazine in the 1930s that spoke of “Giant 
Robot Brains’ that would steal all our jobs.

“What is AI, really? The best way to think 
about it is that it’s an algorithm at heart – it’s 
a computer that is really good at processing 
data, whether that be pure data, images, or 
other information. It has been ‘trained’ and 
‘learns’ how to recognize patterns, trends, 
and insights in that information. The more it 
does it and gets the ‘right’ scores, the better 
it gets. It’s not really that scary.”

John McCarthy is considered one of the 
founding fathers of AI and is credited with 
coining the term in 1955. He was joined 
by Alan Turning, Marvin Minsky, Allen 
Newell, and Herbert Simon in the early 
development of the technology.

Back in 1955, AI entered the academic 
world as a new discipline, and in 

subsequent years has experienced 
momentum in fits and starts. The 
technology went through a phase of 
frozen funding some call the AI winter. 
Some of this was because AI research 
was divided into subfields that didn’t 
communicate with each other. Robotics 
went down one path while machine 
learning went down another. How and 
where would artificial neural networks be 
applied to practical effect?

But, as computing power has increased 
exponentially over time, AI, as Angle 
notes, is becoming a unifying technology 
that can tie all the subfields together. 
What once could only be imagined is 
becoming reality.

Dr. Yiannis Ampatzidis, an Assistant 
Professor who teaches precision 
agriculture and machine learning at UF/
IFAS, say applications are already at work 
in agriculture including imaging, robotics, 
and big data analysis.

“In precision agriculture, AI is used for 
detecting plant diseases and pests, plant 
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stress, poor plant nutrition, and poor 
water management,” Ampatzidis says. 
“These detection technologies could be 
aerial (using drones) or ground based.”

The imaging technology used to detect 
plant stress also could be deployed for 
precision spraying applications. Currently, 
John Deere is working to commercialize a 
weed sprayer from Blue River Technology 
that detects weeds and applies herbicides 
only to the week.

Ampatzidis notes AI is utilized in robotics 
as well. The technology is used in the 
blossoming sector of robot harvesters where 
it is utilized to detect ripe fruit for picking. 
Florida’s Harvest CROO Robotics is one 
example. Its robot strawberry harvester 
was used in commercial harvest during the 
2019-2020 strawberry season in Florida.

Ampatzidis says AI holds great potential 
in the analytics of big data. In many ways, 
it is the key to unlocking the power of the 
massive amounts of data being generated 
on farms and in ag research. He and his 
team at UF/IFAS have developed the 

AgroView cloud-based technology that 
uses AI algorithms to process, analyze, 
and visualize data being collected from 
aerial- and ground-based platforms.

“The amount of these data is huge, and 
it’s very difficult for a human brain to 
process and analyze them,” he says. “AI 
algorithms can detect patterns in these 
data that can help growers make ‘smart’ 
decisions. For example, AgroView can 
detect and count citrus trees, estimate 
tree height and canopy size, and measure 
plant nutrient levels.”

Carroll adds there is so much data in 
imagery being collected today.

“An AI system can often do a better 
analysis at a lower cost,” he says. “It’s 
similar to what we are talking about in the 
medical field. An AI system can read the 
information from X-rays and be far more 
accurate in a diagnosis.”

So, are robots and AI coming to steal 
all our jobs? That’s a complicated 
question yet to be fully played out as the 

technology advances. Ampatzidis believes 
the technology will replace repetitive 
jobs and ones that agriculture is ready 
struggling to fill with human labor.

“It will replace jobs in factories, in agriculture 
(hand harvesters and some packinghouse 
jobs), vehicle drivers, bookkeepers, etc.,” 
Ampatzidis says. “it also will replace 
many white-collar jobs in the fields of law, 
healthcare, accounting, hospitality, etc.

“Of course, AI also could develop new 
jobs in the area of computer science, 
automation, robotics, data analytics, and 
computer gaming.”

Carroll adds people should not fear the 
potential creative destruction brought 
on by the technologies enabled by AI. 
“I always tell my audiences, ‘Don’t fear 
the future,’” he says. “I then observe that 
some people see the future and see a 
threat. Innovators see the same future 
and see an opportunity.” 

FRANK GILES IS EDITOR OF FLORIDA GROWER® 

AND COTTON GROWER® MAGAZINES.
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