
| 11Finding and Keeping 
Good Farm Labor

DECEMBER  2018  |  VOLUME 36  |  ISSUE 12 A MONTHLY PUBLICATION FROM THE NOBLE RESEARCH INSTITUTE

NOBLENEWS&VIEWS
|4Antimicrobial Stewardship 

for Cow-Calf Producers |7GAP Certification Helps 
Specialty Crop Growers

How Chronic Wasting 
Disease Affects 
Deer Hunting

If you are a white-tailed deer, mule deer, 
elk, moose or caribou enthusiast, odds 
are you are familiar with chronic wasting 
disease, or CWD. 

CWD is a disease of the central nervous 
system caused by abnormal proteins called 
“prions.” These prions are shed by infected ani-
mals through feces, urine and saliva, and the 
prions can survive for many years in the soil. 

by Russell Stevens, strategic consultation manager and 
wildlife and range consultant  |  rlstevens@noble.org
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COMMON SIGNS OF CWD IN DEER
The disease attacks the brains of affected animals, causing 
them to become emaciated, display abnormal behavior, 
lose coordination and eventually die. CWD is a slowly pro-
gressive disease. Signs of the disease include:

Other signs are loss of appetite, listlessness, excessive thirst 
and urination, and drooping ears. 

Source: Illinois Department of Natural Resources
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CWD IN CAPTIVE FACILITIES (CURRENT)

Source: National Wildlife Health Center
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CHRONIC WASTING DISEASE 
IN NORTH AMERICA

Additionally, plant material that deer consume 
can be contaminated on their surfaces and by 
root uptake. There is no known practical way 
to kill the prions. 

Infected animals may not show symptoms 
for several years. However, the brain even-
tually degenerates and infected animals will 
appear sick, emaciated and lethargic, and will 
start to drool and stumble. CWD is always 
fatal. In areas heavily impacted by CWD, there 
have been serious implications to wildlife 
management agencies and hunters.

CWD IS MONITORED BY STATE
Most states monitor for the presence of CWD by 
testing harvested deer. Presently, CWD occurs in 
24 states and three Canadian provinces. 

It is important that hunters comply with 
monitoring and testing guidelines within their 
states, not only to detect the presence of CWD 
but also to decide if they want to consume the 
meat they harvest. CWD is similar to bovine 
spongiform encephalopathy (BSE), commonly 
known as mad cow disease, but is not thought 
to be contagious to humans. In 2017, the Alli-
ance for Public Wildlife (http://apwildlife.org/
publications) estimated that 7,000 to 15,000 
CWD-infected animals are consumed by hunt-
ers and their families every year. 

Hunters who pursue deer in multiple 
states should comply with each state’s laws 
pertaining to testing and transportation. The 
CWD Alliance (http://cwd-info.org) lists regu-
lations pertaining to CWD in each state.

IMPLICATIONS OF CWD
Beyond consumption of infected meat, sev-
eral implications of CWD can affect routine 
hunting and population management.
 
1. Baiting and Supplemental Feeding
For instance, Indiana banned baiting of deer 
completely, and Michigan recently passed laws 
banning supplemental feeding of deer in a 
16-county CWD management zone. This means 
that feeding corn or protein in feeders as well as 
mineral supplementation is strictly prohibited. 
Baiting is legal in the remainder of Michigan 
between Sept. 15 and Jan. 1 if the bait is dis-
persed over at least a 10-foot-by-10-foot area. 

In the Southern Great Plains, CWD has 
been found in wild and captive deer in Kansas 
and Texas but only in captive elk in Oklahoma. 
These three states have not banned baiting. 
For a closer look at white-tailed deer harvest 
numbers, see “White-Tailed Deer Facts, Finding 
and Numbers,” by Stephen Webb, Ph.D., in the 
October 2018 issue of Noble News and Views 

Story continues on next page
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at www.noble.org/white-tailed-deer-facts. 
Baiting attracts and concentrates other ani-
mals, most notably wild pigs. The possibility of 
other animals contracting CWD is thought to 
be very low. However, a recent study published 
in the Journal of Virology found that naturally 
exposed pigs might possibly act as a reservoir 
of CWD infectivity (Moore 2017). 

A ban on baiting can have negative 
impacts on hunters who rely on feeders to 
harvest or observe deer as well as population 
surveys that utilize feeders to obtain pho-
tos. However, banning baiting in areas where 
CWD has been detected may be necessary to 
reduce animal-to-animal contact in hopes of 
minimizing disease spread. 

2. Scent Use
Deer hunters often spray urine-based scents 
in their hunting areas to attract deer. These 
scents are usually derived from captive female 
deer in estrus. Urine collected on game farms 
is usually done over grated drain systems and 
is not treated to kill any infectious diseases in 
order to protect the urine’s scent characteris-
tics. Because urine can transmit CWD, some 
states have banned use of urine-based scents.
 
3. Transportation of Live Deer and Deer Parts
Hunters are also affected in some states by 
laws to prevent CWD from entering their bor-
ders or to reduce the disease’s spread within 
their borders. Most notably, many states have 
banned transportation of live deer or deer 
parts within the state or across state lines. 

Hunters are more affected by transporta-
tion of deer parts whereas deer farmers are 

affected by live transportation regulations. 
The ban on transporting deer parts may 

influence where hunters choose to hunt. The 
days of taking whole deer home from another 
state or even just from one side of a county to 
another may be a thing of the past. Some states 
only allow deboned meat, antlers, skulls cleaned 
of all brain and muscle tissue, cleaned hides, or 
finished taxidermy mounts to be imported. 

The take-home message here is that, in order 
to reduce the spread of CWD, some states require 
hunters to process their deer carcasses and elim-
inate any spinal column or brain tissue before 
transporting within state or across state lines in 
order to reduce the spread of CWD. Similar to 
baiting, this is probably a good practice for hunt-
ers to employ whether they are hunting in a state 
with CWD or not. Where not required by law, it 
may be a good practice for hunters to begin pro-
cessing their deer and disposing non-consumable 
portions at or near the harvest site. 

HUNTING IN CWD-INFECTED AREAS
Intense deer harvest in areas or zones where 
CWD has been detected is often implemented 
by state wildlife agencies to reduce deer-to-deer 
contact and slow the spread of CWD. This may 
be achieved in several ways, including sharp-
shooting, creating special seasons or bonus tag 
systems, and enlisting landowner assistance. 

Hunters in these areas will see a drastic 
reduction in deer densities and a correspond-
ing drop in deer sightings, potentially making 
their hunts less enjoyable. This can negatively 
affect license sales, which are important to state 
wildlife agencies, as well as hunter expenses 
on lodging, food, gas, sporting goods and 

other hunting-related services. Landowners in 
these areas may be negatively affected if they 
lease deer hunting rights for additional income 
or hunt deer for their own pleasure. Property 
values may also be negatively affected by the 
presence of CWD and reduced deer densities. 

Another measure implemented by some 
states with CWD is removing antler restric-
tions that protected younger bucks. Older 
bucks have the highest prevalence of CWD, so 
it is thought that a younger age structure of 
bucks may contribute to reducing the spread 
of CWD. This conflicts with landowners and 
hunter cooperatives who manage bucks in 
their deer herds. While it does not eliminate 
deer hunting, it is a detriment to hunters who 
enjoy trophy antlers with their meat.     

 
HOW HUNTERS CAN HELP
Hunters can help reduce the spread of CWD 
in infected areas by eliminating practices that 
encourage deer-to-deer contact and doing 
their part by participating in state-organized 
deer population reduction plans.  

With the spread and increased prevalence 
of CWD, it may be time for all states, deer 
farmers and hunters to consider voluntary or 
mandatory elimination of transporting live 
deer, baiting, and using urine-based scents to 
prevent or reduce the spread of CWD.  

An ounce of prevention is worth a pound 
of cure. 

Literature Cited: Moore, S. J. 2017. Experimen-
tal Transmission of the Chronic Wasting Dis-
ease Agent to Swine after Oral or Intracranial 
Inoculation. J Virol. Vol. 91(19). 
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by Myriah D. Johnson, Ph.D., economics program leader and agri-
cultural economics consultant  |  mdjohnson@noble.org

Antimicrobial 
Stewardship for 
Cow-Calf Producers
 

What is antimicrobial stewardship? Is it different 
from antibiotic stewardship, or judicious use 
of antibiotics? All of these words seem to be 
popping up frequently in the media, but what 

do they actually mean to us as cow-calf producers?

ABOUT ANTIMICROBIALS
An antimicrobial is something that destroys or inhibits the 
growth of microorganisms but causes little or no damage to 
the host. The term “antimicrobial” is broad and encompasses 
microbes such as bacteria, parasites, viruses and fungi. 

Antibiotics are a subset of antimicrobials used to address bacterial infec-
tions. A major concern is that most microorganisms have the ability to adapt, 
making the antimicrobial designed to kill them ineffective. Once these infec-
tious organisms become resistant to treatments, they can cause many issues, 
including increased length or severity of sickness and potentially death.

Story continues on next page

A major concern is that 
most microorganisms 
have the ability to 
adapt, making the 
antimicrobial designed 
to kill them ineffective.
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ANTIMICROBIAL STEWARDSHIP
Being good stewards of, or judiciously using, 
antimicrobials is one way to ensure the drugs 
currently being used remain effective. 

More broadly, most define antimicrobial 
stewardship with elements including:

• Appropriate use.
• Improving patient outcomes.
• Reducing or slowing the spread of anti-

microbial-resistant organisms (because 
some level of resistance will occur).

• Decreasing environmental contami-
nation and exposure to antimicrobial 
waste in the environment. 

Decreasing environmental contamination 
and exposure is important because resistance 
genes can pass from one infectious organism 
to another. For instance, a resistant respira-
tory organism can potentially contribute to 
resistant salmonella or E. coli, which has a 
much greater threat to human health.

LOOKING FOR SCIENCE-BASED 
SOLUTIONS
In June 2018, I was fortunate to attend a 
meeting at Hy-Plains Feedyard in Montezuma, 
Kansas, on science-based solutions to reduce 
antibiotic resistance in food animal production. 

Dawn Sievert, Ph.D., with the Centers for 
Disease Control and Prevention, shared that 
in the U.S., 2 million people get infected with 
antibiotic-resistant bacteria each year and 
23,000 die. Antibiotic resistance is expected to 
grow and eclipse cancer as a cause of death. 
It was also noted that human and companion 
animal misuse is part of the problem, and they 
are working on that as well. 

Ingrid Trevino-Garrison, D.V.M., state public 
health veterinarian for the Kansas Depart-
ment of Health and Environment, related that 
60 percent of the roughly 1,400 species of 
organisms are zoonotic, or are able to spread 
between animals and humans. So, what we do 
as cattle producers impacts not only our ani-
mals but our fellow human beings.  

APPLY WASTE TO THE SOIL 
Tim LaPara, Ph.D., University of Minnesota 
BioTechnology Institute associate profes-

sor, shared that fecal 
material is often rich 
with antibiotic-resis-
tant organisms and 
even fecal matter from 
healthy humans and 
animals is a concern. 
LaPara said we need 
to hunt and kill the 
places where antibiotic 
resistance exists, and 
an easy target is animal 
waste and municipal 
wastewater. As pro-
ducers, one of the best 
things we can do is 
apply animal waste to 
the soil rather than let it 

accumulate or run off. Resistance declines over 
time when the waste is applied to soil. So, con-
sider cleaning your weaning lots and rotating 
pastures.

USE ALL TOOLS AVAILABLE TO 
PREVENT SICKNESS
We learned from Mike Apley, D.V.M., Ph.D., 
Kansas State University production medicine 
professor, that any new antibiotic is probably a 
remix of an old antibiotic. The last new group 
was added in 1978, and it is unlikely that any 
new group of antibiotic (if approved) would 
become available for food animals. To me, this 
says we have to be good stewards of what we 
have, and we need to use all the tools possible 
in preventing sickness in our animals. 

MANAGEMENT PRACTICES MATTER
Randall Spare, D.V.M., noted that only 1.5 
percent of antibiotic use in beef production 
is in the cow-calf sector. Based on that, it’s 
easy to shrug off antimicrobial resistance and 
say, “We’re not the issue.” But we learned 
from these specialists that animal waste is 
an issue, even from healthy animals. So, if 
60 percent of organisms are zoonotic and 
antibiotic resistance is expected to eclipse 
cancer, it is an issue and begins with us as 
cow-calf producers.

Spare went on to say that management 

practices determine the use of antibiotics 
later in production. Everything we do as 
cow-calf producers is critical and matters. 
We naturally reduce the use of antibiot-
ics with defined management practices, 
including:

• Proper vaccination (timing and  
product).

• Biosecurity.
• Nutritional management, specifically 

during gestation and post-weaning.
• Colostrum management.
• Cow body condition score immediately 

before and after calving. 
All of these should be considered as part 

of good health management and antimicro-
bial stewardship.  

COLLABORATION NEEDED TO 
UNDERSTAND ISSUES
As cattle producers, everything we do is influ-
ential in the life of each of our animals. That’s 
why it is critical to have a management plan 
in place and to follow best management prac-
tices. It’s our responsibility to do all we can to 
reduce our animals’ need for antibiotics on our 
ranches and beyond. However, even when best 
management practices are applied, animals 
still get sick, begging the question, “Why?” As 
producers we need to understand what we can 
tweak and how we can continue to improve 
our management. 

Addressing this issue will require collab-
oration among cow-calf producers, stocker 
producers, feedlots and the rest of the beef 
cattle industry. We will have to follow animals 
through the entirety of their lives in a com-
mercial setting to begin to understand these 
issues better. Here at Noble, we are keen on 
being involved in these conversations and 
hope you are too. 

Yes, there are things that other sectors 
can do better, and they are working on it — 
but we must do our part, too. So, the next 
time you use an antibiotic, think about if it is 
the proper dose, the best antibiotic to use, or 
if it’s just what you have on hand. Antimicro-
bial stewardship matters to us all, and it’s our 
responsibility to tackle it.

In the U.S., 2 million 
people get infected 
with antibiotic-re-
sistant bacteria 
each year and 
23,000 die. 

   —Dawn Sievert, 
Ph.D., with the 
Centers for Disease 
Control and 
Prevention
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TRANSPORTATION REGULATION
Transportation regulatory relief 
regarding electronic logging devices 
(ELDs) and Department of Transpor-
tation’s (DOT) hours of service for 
commercial haulers will be addressed. 
Congress passed legislation that 
exempts livestock haulers from install-
ing ELDs until Sept. 30, 2019, but 
DOT limits the hours you can drive to 
11, which doesn’t cut it when you are 
hauling feeder cattle from Florida to 
Oklahoma. This is a matter of animal 
welfare, so NCBA is pushing DOT to 
extend those hours to 15, and we have 
clarified that agriculture is exempt 
from hours of service within 150 air 
miles of your first pickup location.     

FAKE MEAT
Sometimes, regulatory action is 
needed. This is especially true with 
fake meat. Laboratory-grown fake 
meat is under development and 
could make its way into grocery 
stores within the next five years. The 
NCBA is working to clearly define 
the federal government’s role in 
regulating this product. The USDA 
needs clear authority to regulate 
fake meat just like they regulate 
other meat. While we don’t really like 
this product, it is coming to market 
and needs to be inspected. The only 
option would be to allow FDA to 
inspect it, but under their system, 
the fake meat plants would not be 
inspected each day they are oper-
ating. Additionally, USDA will have 
more control over the labels placed 
on this product and will prevent the 
fake meat companies from using the 
term “clean meat” to describe their 
product.

by Colin Woodall, National Cattleman’s Beef Association 
senior vice president of government affairs

New Congress, 
New Year, Continued 
Challenges

The election is over, and the question being asked is 
“What now?” We’ve dealt with a divided Congress 
before and have proven we can still be productive. 
2019 will be no different. 

END OF WOTUS 
We expect the final Waters of the United States (WOTUS) 
rule to be completed, thus ending the nightmare potential 
of Environmental Protection Agency (EPA) inspectors reg-
ulating each body of water on your property. This rule will 
finally determine where EPA’s ability to enforce the Clean 

Water Act begins and ends, while protecting your property rights.  

TRADE DEALS
Finally, we expect 2019 to be a 
big year for trade deals. Congress 
will ratify the U.S.-Mexico-Canada 
Agreement, which takes the place of 
NAFTA. This is a good deal for U.S. 
beef producers and will allow for con-
tinued access to these important mar-
kets. The U.S.-South Korea free trade 
agreement (KORUS) has been rene-
gotiated and finalized. As a result, we 
will see South Korea continue to be a 
hot market for our beef. We are also 
going to see negotiations between the 
U.S. and Japan on a trade agreement 
to take the place of the Trans-Pacific 
Partnership (TPP). Japan is our top 
export market, but as a result of TPP, 
Canada and Australia will have tariffs 
that are approximately half of ours. 
They can easily take our market share 
if we don’t get our own deal done 
with Japan. Talks will continue to push 
China to take down their non-tariff 
trade barriers, such as banning the use 
of implanted hormones. They must 
adhere to science and allow beef from 
the U.S. that has been produced utiliz-
ing our proven production practices.  

The next year in Washington will 
present challenges, but there are still 
plenty of opportunities to relieve the gov-
ernment burden on your operation.  

LEGISLATION

U.S. pecan growers raised concerns 
when China announced in July that 
it would increase the tariff on U.S. 
pecans to 47 percent. China is a 

major player in the export market for U.S. 
pecan growers, who produce about 260 to 
300 million pounds of pecans each year 
and supply about 60 percent of the world’s 
pecans. There are still many questions to 
be answered on how the tariff will impact 
individual growers and overall production. 
It’s possible the increased tariff will result in 
higher prices for Chinese consumers and less 
demand for U.S. pecans. History has shown 
that the pecan industry is resilient, but the 
tariff trouble is proving to be just one hurdle 
the U.S. pecan industry needs to overcome. 
Thanks to recent storms, pecan growers now 
have bigger problems.

U.S. PECAN 
GROWERS FACE 
DEVASTATING 
STORMS, TARIFF 
TROUBLE

AVERAGE ANNUAL PRODUCTION
State Pecan Production for Native and 
Improved Pecans

Texas: 

49 
million

Georgia: 

86.4 
million

Severe floods 
have caused 
major damage to 
pecan orchards.

Hurricane Michael 
wiped out more 
than half of the 
total pecan crop.

Read more online at 
www.noble.org/campaigns/pecans

Colin Woodall serves as a voice for the 
cattle industry on Capitol Hill as the 
senior vice president of government 
affairs for the National Cattlemen’s 
Beef Association. We requested his 
expertise to provide you with an 
update on national legislation that is 
relevant to you and your ranch.
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Salmonella? E. coli? 
Listeria? If you 
listen to the daily 
news, it won’t be 

long before you hear one 
or more of these men-
tioned. 

During just the last 
couple of months, there 
have been almost a dozen 
food recalls due to patho-

gen contamination of products including ice 
cream, pistachios, macadamia nuts, eggs, ham 
and pet food. 

So why are we hearing more and more 
about food safety these days?

FOOD SAFETY MODERNIZATION ACT
The increase in visibility can probably be 
attributed to the Food and Drug Administration’s 
(FDA) Food Safety Modernization Act (FSMA). 

FSMA is considered to be the most 
sweeping reform of U.S. food safety laws in 
more than 70 years. It was signed into law 

by former President Obama on Jan. 4, 2011, 
and the FDA has been working tirelessly ever 
since to write and implement the many rules 
associated with the law. 

FSMA will likely influence every segment 
of the produce business supply chain, from 
farm to fork. 

There are currently seven major regulations 
that affect how produce is grown, packed, pro-
cessed, shipped and imported into the United 
States. These new laws have changed the 
focus from reacting to a problem after it has 
occurred to actively preventing the microbial 
contamination from ever happening.  

FSMA has resulted in a spotlight on the 
Good Agricultural Practices (GAP) program 
and its parallel for packers and processors, 
the Good Handling Practices (GHP) program. 
In addition to highlighting producers’ and 
processors’ current food safety practices, the 
GAP/GHP requirements provide some insight 
for future FSMA rules. 

by Charlie Graham, Ph.D., senior pecan specialist  |  cjgraham@noble.org

GAP Certification Helps 
Specialty Crop Growers 
Address Food Safety 

SPECIALTY AG 

Story continues on next page



adopting these GAPs can include large capital 
investments, such as water purification equip-
ment, or more moderate expenditures, such 
as training workers to improve hygiene and 
upgrading record-keeping technologies.      

OTHER FOOD SAFETY 
AUDIT PROGRAMS
In addition to the USDA certification, there 
are a number of private food safety audit pro-
grams available. Most of their requirements 
are similar to USDA’s, but they also differ in 
specific requirements. 

Farms and food businesses should check 
with buyers to confirm their specific require-
ments. For example, since July 1, 2007, the 
USDA’s National School Lunch Program 
demands that fresh apple providers be 
GAP-certified under its own GAP program.
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CONSUMERS WANT ASSURANCE OF 
FOOD SAFETY 
According to U.S. Department of Agriculture, 
GAP and GHP are voluntary audits that verify 
that fruits, nuts and vegetables are produced, 

packed, handled 
and stored as 
safely as possible 
to minimize risks 
of microbial food 
safety hazards.

 The concept 
of GAP should not 
be new to most 
specialty crop 
growers because 
many “good agri-
cultural practices,” 
like good chemical 
application records 
(fertilizers and pesti-
cides), have become 
standard operating 
procedure at farms 
across the nation 
for years. However, 
these good prac-

tices are becoming even more imperative for 
growers as the concern about food-borne ill-
nesses reaches the media spotlight. 

Many farms are finding that even 
though several commodities such as 
pecans and sweet potatoes are exempt 
from the FSMA produce regulation, they 
are still required to be GAP-certified to 
sell their commodities. This requirement is 
being driven by buyers from grocery chains 
or produce distribution companies that 
require their suppliers to be GAP-certi-
fied. This is especially true for institutional 

CHOOSE THE RIGHT GAP PROGRAM FOR YOU
The purpose of GAP is to reduce, as much as possible, the chance of contamination on produce you sell to the consumer. By attending a training 
session on good practices then developing and implementing your farm safety plan, you have the opportunity to increase your potential market by 
showing your consumer that you are aware of and willing to address various safety issues. There are several different GAP audit programs available, 
depending on your target market and farm size: 

GROUPGAP
GroupGAP makes food safety 
certification accessible for small- 
and middle-sized producers by 
allowing farmers, food hubs and 
other marketing organizations to 
work together to undergo GAP 
certification as a group. This allows 
group members to pool resources 
to implement food safety train-
ing programs and share the cost 
of certification. In GroupGAP, a 
collection of independent farms 
organize together to create a food 
safety system. Participants iden-
tify the food safety standard best 
suited to their buyers’ needs. They 
also work together to develop 
safety practices and collect 
required documentation, provide 
their own internal auditing ser-
vices, and participate in an exter-
nal audit by the USDA Specialty 
Crops Inspection Division.

USDA GAP AUDIT
The basic USDA GAP audit is 
aligned with industry best prac-
tices and the recommendations 
made in the FDA’s Guide to 
Minimize Microbial Food Safety 
Hazards for Fresh Fruits and 
Vegetables (view at bit.ly/micro-
bial-food-hazards). This voluntary 
program does not guarantee that 
the farm commodity is devoid of 
microbial contamination, but it 
does verify that the farm is using 
proactive measures to minimize 
the risk of contamination. More 
information can be found at the 
National GAPs Program website at 
www.gaps.cornell.edu.

USDA HARMONIZED GAP
The USDA Harmonized GAP 
audit meets industry best prac-
tices, FDA best practices, and is 
aligned with the Produce GAP 
Harmonization Initiative and the 
Food Safety Modernization Act’s 
(FSMA) Produce Safety Rule. The 
two major guidelines followed 
include the Field Operations and 
Harvesting Harmonized Food 
Safety Standard, applicable to all 
field operations and greenhouses, 
and the Post-harvest Harmonized 
Food Safety Standard, applicable 
only to the growing operations 
that have such facilities on-site. 
The USDA has recently combined 
the two standards into a single 
Harmonized GAP Standard which 
it implemented May 1, 2018.

HARMONIZED GAP 
PLUS+ STANDARD
The Harmonized GAP Plus+ Stan-
dard is typically used as a global 
market-access solution for the 
specialty crops industry. Most 
large, national and international 
buyers are increasingly requiring 
a food safety audit against one 
of the recognized certification 
programs benchmarked by Global 
Food Safety Initiative (GFSI) rec-
ognized certification programs. 
The new USDA Harmonized GAP 
Plus+ audit includes all USDA GAP 
and Harmonized GAP alignments, 
and it is recognized by the GFSI. 
Walmart stores require suppliers 
with a total annual revenue greater 
than $1 million to have their oper-
ations certified against one of the 
internationally-recognized Global 
Food Safety Initiative standards. 

Whether farms 
are growing 
produce that 
is covered or 
exempt under 
the new law, 
everyone knows 
they are not 
exempt from 
the necessity 
of growing 
safe food.

markets (e.g., schools, hospitals), produce 
distributors and retail grocery outlets moti-
vated to manage the risk of food-borne 
illness and recalls. 

The general public has continued to ramp 
up its demand for a safer food supply on 
a domestic level and from foreign imports. 
Whether farms are growing produce that is 
covered or exempt under the new law, every-
one knows they are not exempt from the 
necessity of growing safe food for human or 
animal consumption.  

WHAT DOES IT TAKE 
TO GET CERTIFIED?
GAP certifications require written docu-
mentation of a food safety program, which 
includes guidelines on:

• Irrigation and wash water quality.
• Soil amendments.
• Domesticated and wild animals.
• Worker health and hygiene.
• Sanitation of equipment, tools and 

buildings.
• Traceability and recall.
• Crisis management. 
While this list may seem overwhelming 

at first, many growers already practice most 
of the components necessary for good farm 
safety and management. 

SHOULD I GET GAP CERTIFIED?
Third-party GAP certification offers a way for 
growers to let buyers know that they follow 
appropriate food safety practices on their farms. 

Third-party GAP certification is currently 
voluntary, meaning that it is not yet mandated 
by law. Growers must measure the economic 
cost against the benefits before deciding 
whether to pursue certification. Costs of 
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Plant breeders 
are always 
on a quest to 
develop new 

and improved crop/
forage varieties that 
can outperform the 
existing ones. 

Here at the Noble 
Research Institute, 
plant breeders work 

on behalf of agricultural producers to 
develop improved varieties that could 
have higher biomass, grain yield, or forage 
quality; greater heat tolerance and better 
performance in drought; stronger pest and 

disease resistance; and other traits that 
help meet the needs of producers in the 
Southern Great Plains. 

THE PROCESS OF PLANT BREEDING
Plant breeding is an old science and is 
sometimes considered an art. 

Historically, plant breeders have 
depended on natural mutations, or varia-
tions, to develop improved cultivars. Plants 
naturally mutate and select for their sur-
vival in changing environments or to adapt 
to pressures, like pests and diseases. 

Genetic variation in a species (plant 

RESEARCH

by Suresh Bhamidimarri, Ph.D., assistant professor, legumes/cover crops 
breeding  |  sbhamidimarri@noble.org

Genome Editing: 
Helping Agriculture 
Meet New Challenges

Story continues on next page
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or animal) occurs due to processes called 
recombination and mutation. These processes 
occur naturally and can also be artificially 
induced to create useful variations that a 
breeder can use for selection. 

Breeding for an improved variety always 
starts with identifying individual plants with 
properties or traits that allow them to per-
form better than other plants in the group. 
This is a very slow, laborious and expen-
sive process, especially considering we are 
trying to meet the demands of changing 
global needs. The development process may 
take anywhere from 10 to 15 years or more, 
depending on the trait, its heritability (ease 
of passing the trait to the next generation), 
the amount of genetic variation present for 
that trait, etc. 

Once better-performing plants are found, 
they are selected and crossed with other bet-
ter-performing plants to create new populations 
or experimental varieties. These experimental 
varieties are evaluated for multiple years across 
different environments to test and compare 
their performance against existing varieties. The 

better-performing varieties are then released as 
improved cultivars or varieties.

ABOUT GENOME EDITING
Advances in biotechnology and genetic engi-
neering have created new and promising 
techniques that complement a plant breeder’s 
existing toolbox. 

One such technology is genome editing, 
which can create variations in plants by edit-
ing DNA sequences in a very precise and tar-
geted manner. 

Genome editing differs from conventional 
genetic engineering, which is used to develop 
genetically modified organisms, or GMOs, as 
the resulting plant does not include genes or 
DNA from unrelated or cross-incompatible 
species. Genome editing is doing the work 
that could naturally occur in plants, just with 
much more efficiency and precision. 

With genome editing, the variation is cre-
ated in the exact trait that the breeder wants 
to improve. Therefore, a plant breeder does 
not have to wait for a natural mutation to 
occur, make hundreds of crosses to create a 

perfect recombination, or screen hundreds of 
thousands of plants to select for that one good 
plant. Such precise editing of DNA is possible 
by using enzymes called nucleases. There are 
many different nucleases used in this tech-
nology, including meganucleases, zinc finger 
nucleases and TALENs. CRISPR-Cas9 is the 
latest innovation and the primary genome edit-
ing tool used today.

A VALUABLE TOOL
Genome editing technology is currently used 
in major crops like corn, soybeans, wheat, 
rice, barley, alfalfa, sunflower, tomato, etc. The 
technique could yield better tasting, higher 
yielding crops that are more resistant to 
pests and diseases and are more tolerant of 
drought. Given the ease with which this tech-
nology can be used by plant breeders, there is 
great potential in this new breeding method. 

As technologies continue to build new 
capacities for plant breeders, the hope is to 
identify and build varieties that help address 
common forage and crop needs through avail-
able, affordable and more resilient plants.

The forage legumes and cover crops breeding laboratory, led by Suresh Bhamidimarri, Ph.D., is using genome editing tools to develop:

ALFALFA WITH 
IMPROVED FORAGE 
QUALITY.

HAIRY VETCH WITH HARDSEEDEDNESS, WHICH 
ALLOWS THE LEGUME TO RESEED IN THE FALL 
WITHOUT BEING REPLANTED.

ALFALFA THAT 
BETTER UPTAKES 
PHOSPHORUS.

THREE THINGS IN DEVELOPMENT

1 2 3
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Good help 
is hard to 
find. Most 
of us have 

heard this before, but 
for farm and ranch 
managers and their 
employers, it’s not just 
a saying. So if you’re 
hoping to find that 
next all-star employee, 

here are some things to consider.

BLUEPRINT THE POSITION
Before you start seeking out that perfect 
employee, you need to know what that 
perfect employee looks like. 

Step 1: Develop an outline of what the job 
position will entail. 
Write out what the employee’s responsibilities 
will be and who they will be accountable to. 
There are great examples and drafts of job 

descriptions online, which can provide you 
with ideas on how to write these descriptions. 

Step 2: Develop an employee handbook. 
While it may sound trivial, a handbook 
gives your employee(s) a solid foundation 
of what their job is. 

For each employee, this handbook 
should explain:

• Their position title.
• Their supervisor. 
• How they’ll be compensated.
• What their schedule could look like.
• If they get sick leave or vacation.
• What benefits are available to them. 
This handbook won’t have the answers 

for everything in it, but having the basics 
in place will help minimize the chance of 
something happening and nobody know-
ing how to handle it. 

As situations arise, address them in the 

by Jason Bradley, agricultural economics consultant  |  jwbradley@noble.org

Finding and Keeping 
Good Farm Labor

ECONOMICS

“The degree to which any 
individual or organization 
succeeds does not depend 
upon capital assets 
but rather the honesty, 
energy and wisdom of its 
management, conditioned 
with the degree to which 
they resolve loyal and 
intelligent support from 
their fellow workers.”
Lloyd Noble, 1945, founder of 
Noble Research Institute

Story continues on next page
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handbook. The handbook should be a contin-
ually developing work-in-progress. Not only 
will this help you and your employee(s) stay 
on the same page, it will also help when you 
start recruiting new employees.

GET THE WORD OUT
When a company has a product they want 
people to buy, how do they get people talking 
about it? They advertise it. Now, how do 
sports teams find the best athletes? They go 
out and recruit. Advertising and recruiting are 
the best ways to get the type of employee 
you’re looking for. 

If nobody knows you’re looking, you’re not 
going to find the right person. By using the 
job description you’ve created, you’ll be able 
to attract the right type of employee who 
knows what they can expect from the job and 
what the job expects from them. 

One of the top ways people find out about 
open positions is by word of mouth. Having 
a great industry network through groups like 
farming and ranching associations provides 
great contacts who may be able to pass your 
information on to someone they think could 
be a great fit. 

Other places to advertise and recruit are:
• On websites. 
• In the classified pages of your local papers.
• At local universities and colleges. 

TAKE THEM FOR A TEST DRIVE
You’ve gotten an email or a phone call from 
someone who sounds like a great match. They 
heard about the position from someone during 
a local meeting, got online to do a quick search 
on your name and found the job description 
you listed. Now it’s time to interview them. 

Interviews are a great tool that can help 
you decide if a potential employee is going to 
complement your operation. If you have mul-
tiple people interested in your position, phone 
interviews are a great way to narrow down 
who will make the final cut. 

Since a good number of operations are 
hands-on, working interviews are a great tool 
that can show you how potential employees 
think on their feet and adapt. 

• Take the day to drive around with them. 
• Discuss how the operation works and 

what direction you’d like to see the 
operation move toward.

• Get to know them and their interests. 
• Find a couple small projects to work on so 

you can see how they follow instructions 
and what they do once they’re done. 

Remember: Everything in an interview is a 
test, either from you or from them.

INVEST IN WHO YOU HIRE
“Train people well enough so they can 
leave. Treat them well enough so they don’t 

want to.” —Richard Branson
Finding employees who are passion-

ate about their jobs, who love what they 
do day in and day out, and who are willing 
to put in extra time and effort so they can 
help improve your operation is an awesome 
thing. 

Great employees are assets that when 
you invest in them, they can provide an 
amazing return. Investing in your employ-
ees doesn’t necessarily mean you have to 
increase their pay. 

• Invest in ways that create an environ-
ment that makes their job enjoyable and 
gives them pride and a sense of owner-
ship in their position. 

• Give them more responsibility in areas 
of interest. Allow them to get training in 
these areas. 

• Be careful not to hinder innovation and 
new ideas just because “we’ve always 
done it this way.” 

• Be the employer you would want to 
work for.

Lloyd Noble, founder of the Noble 
Research Institute, understood the impor-
tance of investing in his employees. He was 
known to say, in reference to the men who 
worked on his oil rigs, that tools will wear out 
or become obsolete but the men will increase 
in competence and judgment.
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For more information or to register, visit www.noble.org/events or call 580-223-5810. Preregistration 
is requested. For other agricultural questions, please call our Ag Helpline at 580-224-6500.

8:30 a.m.-3 p.m.
Coffey Ranch 
Registration Fee: $25, 
Includes Lunch

Managing Soil Nutrients for 
Pastures and Hayfields

1-4 p.m. 
Kruse Auditorium, Entry 5

No Registration Fee

MARCH |5

Join us to learn the importance of fire on grazing and 
wildlife lands as well as how to safely conduct a prescribed 
burn during the dormant season. If weather parameters are 
within prescription, you will have the opportunity to partici-
pate in a hands-on burning experience.JANUARY 5

Prescribed Fire 
Training Session
8:30 a.m. 
Cheyenne and Arapaho 
Community Center
Concho, Oklahoma
Record-breaking wildfires have plagued the 
Southern Plains for the past three years.  
During this time period, wet summers 
combined with mild winters have resulted 
in increased vegetative growth, creating the 
conditions for devastating wildfires. This 
event will be designed to help landowners, 
local fire departments and community lead-
ers consider prescribed fire as a tool to help 
reduce wildfire danger.
Those wishing to attend are requested to 
RSVP by December 21 in order to determine 
the headcount for the meal.  Register for 
this event at noble.org/events

So  You Want to Grow 
Vegetables in Your Backyard?

6:30-8:30 p.m.
Kruse Auditorium, Entry 5

No Registration Fee

JANUARY |31

Developing  Your 
Replacement Heifers

9 a.m.-3 p.m.
Oswalt Ranch

$25, Includes Lunch

FEBRUARY |22

JANUARY | 15
Using Prescribed Fire to 
Benefit Wildlife and Livestock


