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UNIVERSITY PARK, Pa. — An 
abnormal build-up of carbohydrates — 
sugars and starches — in the kernels 
and leaves of a mutant line of corn can 
be traced to one misregulated gene, 
and that discovery is offering clues 
about how the plant is able to deal 
with stress.

That is the conclusion of Penn State 
researchers whose previous study dis-
covered the maize ufo1 gene responsi-
ble for creating the mutant corn line. 

They now are assessing its effects 
and potential for inclusion in breeding 
new lines of corn better able to thrive 
in a warming world. 

The finding of higher sugar levels 
in plant tissues in their latest study is 
just another aspect for plant geneticists 
to consider.

“This discovery has implications 
for food security and breeding new 
crop lines that can better deal with a 
changing climate — with corn, there 
is still a lot to be done,” said Surinder 
Chopra, professor of maize genetics 
in the College of Agricultural Sci-
ences. “In fact, there is a great deal 
of genetic and phenotypic diversity 
in corn, and we can use that diversity 
and ask the question, ‘How is the ufo1 
gene distributed in the existing 10,000 

See GENE
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Mutant corn gene may lead to breeding better crop

Debamalya Chatterjee, Penn State doctoral student in agronomy, spearheaded the research, collects developing seeds from 
the pollinated corn ears in the greenhouse of the Department of Plant Science for analysis.

Photo courtesy Surinder Chopra/Penn State

Planning for a project, 
improvement, or best management 
practice on your farm can be both 
exciting and overwhelming. 

Working through the logistics can 
be difficult if you are unsure about 
how the project will be funded. 

When purchasing a farm, 
equipment or land, the answer can be 
as simple as taking out a loan with an 
agricultural lender like Farm Credit. 

But implementing projects often 
requires alternative methods of 
funding, like grants.

Once you have a project idea or 
plan that could benefit from a grant, 
there are a few things you need to do 
before you apply. 

First, decide if you are looking for 
a federal or private grant opportunity 
by doing research on the available 
options. 

Then, you will want to familiarize 
yourself with the overall grant 
lifecycle, determine if your entity 
meets the eligibility criteria, define 
the right funding type for your 
needs, and learn about the reporting 
requirements to comply with the 
grant.

Grants come in all shapes 
and sizes, but no matter which 
agricultural grant suits you and your 
operation, you’ll still need to apply to 
be evaluated as a recipient. 

There are certain ways that you 
can be sure your grant proposal 
stands out from the other applicants: 

• Compose an outstanding title. 
This is an important component of 
the application and makes the first 
impression. Make the title easy to 
understand and actively describe the 
grant proposal.

• Write a clear, concise abstract 
that can stand alone. This should be 
the last thing that you write and is 
similar to a business plan executive 
summary.

• Frame the need for the grant 
using an effective problem statement. 
This will establish a framework for 
the project’s goals, methods, and 
evaluation.

See WILLS
Page 5

Fund your farm 
project through grants
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Water irrigation ‘on app’
DAWSON, Ga. — For growers who 

use irrigation, the most important 
questions are, When and How much? 

It’s a balancing act among water 
costs, crop prices, crop yields, and of 
course, weather.  

For more than 25 years, the USDA’s 
Agricultural Research Service has 
provided a free tool to help answer 
those questions scientifically, taking 
the guesswork out of a crucial farming 
activity.

Irrigator Pro is a software appli-
cation first introduced by ARS in 
1995 as Irrigator Pro for Peanuts. The 
success and popularity of that package 
led to comparable models for cotton 
and corn.

For many years, users had no 
choice but to use Irrigator Pro on a 
desktop computer, which limited its 
portability. Today, however, Irrigator 
Pro is fully cloud-based, and users can 
run it on smart phones or tablets via 
the Irrigator Pro app, which has re-
cently been updated. No more running 
separate programs for peanuts, cotton, 
or corn; the same program handles all 
three crops. 

Similarly, users can see all their 
fields in one screen. Of course, Irriga-
tor Pro can still be run on a computer, 

if desired.
The app’s purpose is to provide 

growers of peanuts, cotton, and corn 
with a simple, portable tool to deter-
mine when to irrigate to ensure opti-
mal crop growth while minimizing 
irrigation costs.

Available for iOS and Android plat-
forms, the app features the ability to 
collect data from soil moisture sensors 
in the field, transmit data to the Irriga-
tor Pro cloud server, and automatically 
retrieve irrigation recommendations. 
Data can also be entered manually. A 
Web-based platform runs in synch 
with the app. Any updates are applied 
simultaneously to the Web-based plat-
form and the mobile app for all users.

Irrigator Pro is based on data from 
long-term irrigation-management 
research performed by the ARS Na-
tional Peanut Research Laboratory in 
Dawson, Ga. The lab’s collaborators 
are the Flint River Soil and Water 
Conservation District and the Uni-
versity of Georgia. The Irrigator Pro 
app is based upon work supported by 
USDA’s Natural Resources Conserva-
tion Service.

For more information, including 
download links, methodology, and 
tutorials, visit www.IrrigatorPro.org.

Many growers reuse stakes for supporting crops such as tomatoes and peppers. Bacterial and fungal diseases have been shown 
to survive on wooden stakes and can be a source of new infections.

By GORDON JOHNSON

(Editor’s note: Gordon Johnson 
is the Extension Vegetable and Fruit 
Specialist for University of Delaware 
Cooperative Extension. This article 
first appeared in the May 7 edition 
of Extension’s Weekly Crop Update.)

Many growers reuse stakes used 
in supporting crops such as tomatoes 
and peppers. Bacterial and fungal 
diseases have been shown to sur-
vive on wooden stakes and can be a 
source of new infections. 

Plant diseases survive on plant de-
bris and soil on the surface of stakes 
and can also survive on the interior 
of stakes due to the porous nature of 
the wood. Therefore, where wooden 
stakes are reused, it is recommended 
that they be disinfected.

Before disinfecting, all crop 
debris and soil should be removed 
from stakes by brushing or washing 
or a combination. Dirt and debris can 
protect pathogens and de-activate 
disinfectants.

• Soak stakes in a disinfectant 
solution for a minimum of 20 min-
utes (30 minutes preferred). Stakes 
should be completely submersed so 

Disinfect stakes before reusing them

See STAKES
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Look for our ‘Double Crop’ 
supplement on June 15
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RIVERSIDE, Calif. — Corn is 
America’s top agricultural crop, 
but about half the harvest — stalks, 
leaves, husks, and cobs — remains 
in fields after the kernels have been 
stripped from the cobs. 

These leftovers, known as corn sto-
ver, have few commercial or industrial 
uses aside from burning. 

A new paper by engineers at Uni-
versity of California-Riverside de-
scribes an energy-efficient way to put 
corn stover back into the economy by 

transforming it into activated carbon 
for use in water treatment.

Activated carbon, also called acti-
vated charcoal, is charred biological 
material that has been treated to create 
millions of microscopic pores that 
increase how much the material can 
absorb. 

It has many industrial uses, the 
most common of which is for filtering 
pollutants out of drinking water.

Kandis Leslie Abdul-Aziz, an 
assistant professor of chemical and 

environmental engineering at Califor-
nia-Riverside’s Marlan and Rosemary 
Bourns College of Engineering, runs 
a lab devoted to putting pernicious 
waste products such as plastic and 
plant waste known as biomass back 
into the economy by upcycling them 
into valuable commodities.

“I believe that as engineers we 
should take the lead in creating ap-
proaches that convert waste into 
high-value materials, fuels and chem-
icals, which will create new value 

streams and eliminate the environ-
mental harm that comes from to-
day’s take-make-dispose model,” 
Abdul-Aziz said.

Abdul-Aziz, along with doctoral 
students Mark Gale and Tu Nguyen, 
and former California-Riverside stu-
dent Marissa Moreno at Riverside City 
College, compared methods for pro-
ducing activated carbon from charred 

Cleaner water discovered by utilizing corn stover

• Create a well thought-out 
project with goals, several objectives 
related to the goals, and many 
methodological steps to each 
objective.

• Draft objectives that discuss who 
is going to do what, when they will 
do it, and how it will be measured.

• Develop a realistic budget. 
Funders like to see where cost share 
or matching funds are being invested 
into a project.

• Submit high quality letters of 
support and commitment.

Give us a call at 888.339.3334 or 
visit mafc.com for more information 
and to discuss your next agricultural 
endeavor. 

Wills ...
Continued from Page 2

solution surrounds each stake. Use 
weights to hold stakes under water. 
Options include:

• Chlorine bleach (5.25-percent 
sodium hypochlorite or higher) is 
commonly used as a disinfectant. 
Use bleach at a rate of 0.5 percent 
(for1 part bleach plus nine parts wa-
ter). For more concentrated bleaches 
reduce rates accordingly. Use in a 
well-ventilated area. Soak stakes 
for 30 minutes. Chlorine bleach is 
effective; however, it is short-lived 
after mixing in water, with a half-life 
of only two hours, and it is inactivat-
ed by organic matter so additional 
bleach will need to be added or new 
solutions made up frequently. It is 
crucial to maintain the pH of the 
bleach solution within the 6.0- to 
6.5-range, as effectiveness decreases 
at lower and higher pH levels.

• Quarternary ammonium disin-
fectants like Green-Shield is more 
stable than bleach after diluting 
with water. Use at a rate of 0.5 fluid 
ounce per of Green-Shield in 1 gal-
lon water.

• Hydrogen dioxide, hydrogen 
peroxide and peroxyacetic acid prod-
ucts such as an OxiDate or SaniDate 
can also be used to disinfect stakes 
(some are organic certified). Check 
the labeled rate for the formulation 
you choose.

Stakes ...
Continued from Page 4

See STOVER
Page 8
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Mercer Brand MBX and AgriPro Wheat, 
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Cover Crop Wheat and Rye 

Keep watching our website to see how our wheat 
performed in your neighborhood!
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UNIVERSITY PARK, Pa. — In the 
fall of 2004, researchers on a soybean 
farm near Baton Rouge, Louisiana, 
were surprised to discover a multitude 
of soybean plants on which leaves had 
developed reddish-brown lesions.

The culprit soon was identified as 
Asian soybean rust, an aggressive and 
destructive disease of soybean that had 
not been seen on the continent before. 
The U.S. Department of Agriculture’s 
Animal and Plant Health Inspection 
Service immediately deployed a rapid 
response team to search southern 
states for other infected host plants.

First recorded in Japan in 1902, 
Asian soybean rust spores had been 
blown from Asia to Australia and Afri-
ca before arriving in South America in 
2000. Previously, the causal pathogen 
had been stockpiled as a biological 
weapon, and North America was the 
only major soybean-producing region 
worldwide that was rust-free.

Concerned about the source of the 
pathogen and its potential to spread in 
the U.S. — one of the world’s primary 
producers of soybeans — the USDA 
and soybean growers needed a plant 
pathology “gumshoe” on the case.

They turned to Scott Isard, an 
aerobiologist in Penn State’s College 

See PLATFORM
Page 11

Innovative platform monitors pests, predicts problems

Scott Isard, an aerobiologist in Penn State’s College of Agricultural Sciences, and his team created an Internet-based monitoring 
and modeling system, the Integrated Pest Information Platform for Extension and Education Cooperative Agricultural Project, 
that can help growers monitor and anticipate pest problems and take appropriate action before crops are damaged.

Photo courtesy Scott Isard
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High microbial fluctuation leads to more carbon emissions
SAN DIEGO — As humans, the 

weather where we live influences our 
energy consumption. 

In climates where weather shifts 
from hot summers to very cold win-
ters, humans consume more energy 
since the body has to work harder to 
maintain temperature.

In much the same way, weather 
influences microbes such as bacteria 
and fungi in the soil. 

Seasonal fluctuations in soil tem-
perature and moisture impact micro-
bial activities that in turn impact soil 
carbon emissions and nutrient cycles.

Microbes consume carbon as the 
source of energy. 

As microbes increase in quantity 
and activities, they consume more 
carbon which results in more carbon 
emissions and vice versa.

In a modeling study published 
in Global Change Biology on May 10, 
San Diego State University ecologists 
found that this microbial seasonality 
has a significant impact on global 
carbon emissions and acts as a fun-
damental mechanism that regulates 
terrestrial-climate interactions and 
below ground soil biogeochemistry.

“When microbial colonies in the 
soil are in a productive phase, increas-
ing in numbers and size, they will need 

Seasonal fluctuations in soil temperature and moisture impact microbial activities that in turn impact soil carbon emissions 
and nutrient cycles.

See EMISSIONS
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more carbon to fuel their growth,” said 
Xiaofeng Xu, global change ecologist 
and lead author. “When we manipulat-

ed the quantities and activities of soil 
microbes in simulations and observed 
the reciprocal changes in soil carbon, 
we found that when seasonal variation 
was removed, microbial respiratory 
rates went down.”

By keeping the microbial popula-
tion at a constant average level, carbon 
emissions can be reduced.

Stewards of the land could look at 
reducing fluctuation in soil microbial 
population by reducing tillage and 
other management practices in or-
der to reduce soil carbon emissions, 
the researchers said. It can also help 
agricultural scientists and growers to 
sustain soil fertility

Using a microbial modeling frame-
work — CLM-Microbe (Community 
Land Model) — developed in the Eco-
logical Modeling and Integration Lab 
at SDSU where he studies how climate 
change impacts the terrestrial carbon 
cycle — Xu and colleagues deployed 
the model on an SDSU supercomputer 
to reach this conclusion.

“We know soil microbes drive 
carbon flux — the amount of carbon 
exchanged between land, ocean and 
atmosphere — by producing enzymes 
that impact carbon f lux,” Xu said. 
“Soil carbon completes its cycle with 
the help of these microbes which 
have a hand in ultimate control of the 
carbon.”

Different soil microbial groups play 
distinct roles in the carbon cycle.

“The model’s ability to simulate 
bacterial and fungal dynamics im-
proves our understanding of the soil 
microbial community’s impact on the 
carbon cycle,” said Liyuan He, first 
author and doctoral student at SDSU.

The finding advances soil micro-
bial ecology and shows the ecological 

significance of microbial seasonality 
and our understanding of soil carbon 
storage under changing climate con-
ditions.

The authors modeled and validated 
carbon fluxes observed at an individ-
ual plot scale in nine natural biomes 
including tropical/subtropical forest, 
temperate coniferous forest, temper-
ate broadleaf forest, boreal forest, 
shrubland, grassland, desert, tundra, 
and wetland.

“This study demonstrates the need 
to incorporate microbial seasonality in 
earth system models so we can better 
predict climate-carbon interactions,” 
said Chun-Ta Lai, co-author and an 
ecosystem ecologist at SDSU.

Next, the researchers will explore 
microbial seasonality and its impact 
on global carbon balance, given the 
dynamics of land use change around 
the world.

The SDSU researchers also col-
laborated with senior staff scientist 
Melanie Mayes at Oak Ridge National 
Laboratory in Tennessee, and meteo-
rologist Shohei Murayama with the 
National Institute of Advanced Indus-
trial Science and Technology in Japan.

Funding sources for the study 
included the U.S Department of En-
ergy Biological and Environmental 
Research Program and the CSU Pro-
gram for Education & Research in 
Biotechnology.

Stover ...
Continued from Page 5

Under florescent lights, the top part 
(not modified) of a soybean composite 
plant is pink, while the roots, which are 
transgenic, are identified using a green, 
fluorescent marker.

Photo courtesy The SCN Coalition

Emissions ...
Continued from Page 7

corn stover and found that processing 
the biomass with hot compressed wa-
ter, a process known as hydrothermal 
carbonization, produced activated 
carbon that absorbed 98 percent of the 
water pollutant vanillin.

Hydrothermal carbonization creat-
ed a biochar with higher surface area 
and larger pores when compared to 

slow pyrolysis — a process where corn 
stover is charred at increasing tem-
peratures over a long period of time. 

When the researchers f iltered 
water into which vanillin had been 
added through the activated carbon, 
its combination of larger surface area 
and bigger pores enabled the carbon 
to absorb more vanillin.

“Finding applications for idle re-
sources such as corn stover is imper-
ative to combat climate change. This 
research adds value to the biomass 
industry which can further reduce our 
reliance on fossil fuels,” Gale said.

WAUKESHA, Wis. — Scientists 
are developing soybean plants using 
technologies like CRISPR that could 
be more resistant to soybean cyst 
nematode and southern root-knot 
nematode  in the future, says Univer-
sity of Georgia Nematologist Melissa 
Mitchum.

“Gene-editing tools have been 
around for quite some time,” Mithum 
says. “We’re glad to have a tool like 
CRISPR because it’s by far the sim-
plest, most versatile and cheapest. It’s 
the Swiss Army knife of gene-editing 
tools.” 

Researchers have identified genes 
in soybean plants with natural resis-
tance to nematodes that feed on soy-
bean roots but are now expanding the 
scope beyond that. This is being done 
by two basic gene-editing approaches. 

“Whenever we need to add genes, 
we can make transgenics in the labora-

tory,” says University of Georgia Plant 
Geneticist Wayne Parrott. “But half of 
the time we want to remove genes, and 
we use CRISPR gene editing for that. 

“This allows us to provide a much 
wider variety of traits to soybean 
growers, and we’re getting it done 
faster.” 

One of the ways researchers can 
test gene targets relatively quickly is 
by creating composite plants. 

The upper part of the composite 
plant is not transgenic, but the roots 
are transgenic, which is genetically 
engineered to combat parasitic nem-
atodes. 

Then the composite plant is placed 
in an environment to determine if it 
will be effective in bioengineering 
nematode resistance.

 “Composite plants give us a very 
quick readout on whether or not the 
gene editing construct that we’ve de-

signed to target our gene of interest is 
actually effective at the modification,” 
Mitchum says. “We want to know if 
the modification has been made. We 
want to do that first before we invest a 
year in developing a whole plant. Us-
ing composite plants, we can quickly 
modify soybean roots, test to make 
sure the modification has occurred, 
and then test them for resistance to 
nematode infection.” 

Using these advanced methods 
allows researchers to more quickly 
identify targets that will be effective 
in fields against costly pests such as 
SCN and SRKN. 

“Soy checkoff-funded research 
leads to technology advancements that 
benefit U.S. soybean producers,” says 
Lewis Rone, 

Gene editing proving to be new tool to 
combat virulent nematodes in soybeans

See SOYBEANS
Page 10
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Gene ...
Continued from Page 2

germplasm lines?’”
Can plant geneticists select for 

some of that diversity and incorporate 
the ufo1 gene to improve corn? 

That is the question Chopra is try-
ing to answer, starting with this new 
study that found elevated sugar levels 
in seeds and leaves of the mutant corn 
line.

What traits can be improved in corn 
with the ufo1 gene’s help?

“Certainly, stress tolerance, but 
also likely seed development, which 
has implications in seed yield as well 
as improved biomass,” Chopra said. 
“And we would like to develop a 
better plant type that could grow in 
more dense culture, yet still be more 
productive. 

“And finally, we need to look at 
resiliency and sustainability. Can we 
breed corn lines that get the same 
amount of yield with lower fertilizer 
inputs and need less water?”

Chopra started research on the 
Maize ufo1 gene because of its associ-
ation with an orange/red pigmentation 
in the mutant corn line. 

Celebrated maize geneticist Charles 
Burnham, at the University of Minne-
sota, identified this conspicuous ufo1 
mutant circa 1960. 

Another well-known maize genet-

icist, Derek Styles, with the Univer-
sity of Victoria, Canada, a student 
of Burnham’s, then chose the name, 
which stands for “unstable factor for 
orange.”

In 1997, Styles sent Chopra seeds 
for the mutant line. 

Since then, he introgressed its 
genes into an inbred line maintained 
by his research group at Penn State. 

In 2019, Chopra solved the genetic 
mystery behind ufo1.

However, it turns out that the gene 
controls many plant characteristics 
beyond pigmentation. 

Still, ufo1 is just one gene, and it 
is not functioning alone in the corn 
genome, Chopra noted.

There are more than 30,000 genes 
in the maize plant, so it is important 
to learn how ufo1 interacts with other 
genes before plant geneticists could 
use it in breeding a new type of crop, 
he added. 

“In order to go to the breeding 
aspect, we first need to learn how 
this gene actually functions,” Chopra 
said. “We need to learn about how it 
partners with proteins, and learning 
about those protein interactions will 
be the goal of future research.”

But for now, this study revealed 
how accumulation of sugars in corn 
seed is modified in the presence or 
absence of the ufo1 gene, according 
to Debamalya Chatterjee, doctoral Surinder Chopra, professor of maize genetics, started research on the maize ufo1 

gene because of its association with an orange/red pigmentation in the mutant 
corn line. 

Photos courtesy Debamalya Chatterjee/Penn State
See GENE
Page 11
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The United Soybean Board farm-
er-leader and soybean grower from 
Portageville, Mo. “The quicker re-
searchers are able to identify what tar-
gets are going to be most effective to 
win the battle against this billion-dol-
lar-per-year pest, the quicker soybean 
growers can deploy these solutions in 
fields.”

What does the future hold for nem-
atode management?

The soybean checkoff is funding a 
multistate project to identify addition-
al resistance genes and make the most 
common source of SCN resistance, 
known as PI 88788, more durable. 

“With many SCN populations re-
producing on PI 88788, we want to im-
prove its performance,” Mitchum says. 
“We are looking at different rotations 
to see how nematodes are responding 
to the different types of genetic re-
sistance to determine which types of 
resistance we should combine.”

“If we determine a population has 
adapted to PI 88788, we can recom-
mend a pyramid that is more resistant 
to SCN,” adds Mitchum. 

“Then a grower can rotate that 
with other sources of SCN resistance, 
such as Peking. In the future, we want 
to prescribe how a grower should be 
rotating those resistant varieties to get 
the best reduction in SCN population 
densities in the field to protect yield, 
as well as integrate the use of novel 
resistance genes bioengineered using 
gene editing technologies.”

Soybeans ...
Continued from Page 8

WESTMINSTER, Colo. — The 
latest survey conducted by the Weed 
Science Society of America shows 
that Palmer amaranth is the hardest 
to control weed in grass crops, while 
foxtail species are the most prevalent.

More than 315 weed scientists 
across the United States and Canada 
participated in the survey, which was 
conducted during 2020. Seven cate-
gories of grass crops were included, 
covering weeds found in corn; rice; 

sorghum; turf; spring cereal grains; 
winter cereal grains; and pastureland, 
rangeland and other hay. 

In addition to leading the overall 
survey results as the most troublesome 
weed, Palmer amaranth was identified 

as the most troublesome weed in corn, 
followed closely by its cousin water-
hemp. Palmer amaranth also ranked 

MADRID, Iowa (AP) — In 43 
years of farming, Morey Hill had seen 
crop-destroying weather, rock-bottom 
prices, trade fights and surges in gov-
ernment aid — but not until last year 
had he endured it all in one season.

Now, as Hill and other farmers 
begin planting the nation’s dominant 
crops of corn and soybeans, they’re 
dealing with another shift — the stron-
gest prices in years and a chance to put 
much of the recent stomach-churning 
uncertainty behind them. 

The return to something more akin 
to normal will be a welcome change 
from the last two seasons that likely 
will be remembered as among the 
most unusual in U.S. agricultural 
history.

“It will be nice to get out there and 
feel good about what you’re doing,” 
said Hill, who farms 400 acres near 
the small Iowa community of Madrid. 
“I don’t have a black cloud hanging 

over me.”
It’s hard to overstate how bizarre 

the past two seasons have been for 
farmers, who for the previous six years 
had repeatedly produced near-record 
harvests but saw little profit because 
commodity prices were so low. 

T he si t uat ion  worsened af-
ter then-President Donald Trump 
launched a trade war with China that 
reduced demand and lowered prices, 
but Trump then blunted the impact 
with $16 billion in agricultural aid.

Last spring, farmers’ hopes for a 
more normal season were initially 
wiped out by the coronavirus pandem-
ic, which disrupted domestic markets, 
slowed shipping to other countries and 
devastated demand for corn-based 
ethanol as people stopped driving. 

Hundreds of Midwest farmers last 
August also were hit by a devastating 
wind storm, called a derecho, that 
flattened 850,000 acres of crops, in-

cluding 90 percent of Hill’s corn and 
soybean crop.

The federal government then offset 
those hits with $50 billion in various 
kinds of aid to farmers plus crop insur-
ance payments. That massive infusion 
of aid continued even as U.S. agri-
cultural exports recovered midway 
through the year, eventually soaring to 
$146 billion, the second highest export 
total ever, according to USDA. 

The main reason was big increases 
in exports of soybeans, corn and pork 
to China.

“So 2020 ended up being the best of 
both worlds,” said Scott Irwin, a Uni-
versity of Illinois agricultural econo-
mist. “Huge government payment and 
unexpectedly high grain prices.”

The USDA has forecast that those 
agricultural exports will remain 
strong later this year, and coupled 
with greater demand for livestock feed 
and ethanol, corn prices have roughly 

doubled from just over $3 a bushel in 
spring 2020 to about $6 a bushel now, 
the highest price in eight years.

Thanks to that good news and 
continued low interest rates, the value 
of farmland continued a long-term 
increase, with average prices in Iowa 
up 7.8 percent from September to 
March, according to the Realtors Land 
Institute’s Iowa chapter.

“All this great news, it makes me 
nervous,” said Wayne Humphreys, a 
farmer from Columbus Junction, who 
laughed as he contrasted the last two 
years with current trends.

Despite the positive signs, income 
actually could drop this year for some 
farmers because the federal govern-
ment doesn’t plan to continue the 
billions of dollars in special payments 
that offset tariffs and coronavirus 
problems, though generous programs 
like subsidized crop insurance will 
continue.

Survey ranks most common, most troublesome weeds

U.S. farmers see better outlook after two odd years

See SURVEY
Page 11

  

      

DDoo  yyoouu  nneeeedd  ggaapp  ffiinnaanncciinngg  
hheellpp  wwiitthh  bbuuyyiinngg  llaanndd  oorr  

ccaappiittaall  eeqquuiippmmeenntt  ffoorr  yyoouurr  
ffaarrmm,,  ffoorreessttrryy  oorr  sseeaaffoooodd  

bbuussiinneessss??  
  

MMAARRBBIIDDCCOO,,  wwoorrkkiinngg  wwiitthh  
ccoommmmeerrcciiaall  lleennddeerrss,,  ooffffeerrss  

llooww--iinntteerreesstt  llooaannss  ttoo  
qquuaalliiffiieedd  rruurraall  bbuussiinneesssseess!!  

Call MARBIDCO today to see if this or one of our other  
rural business assistance programs can assist you! (410) 267-6807 

 

Or visit us on the web at: www.MARBIDCO.org 

THE MARYLAND RESOURCE-BASED INDUSTRY FINANCING FUND was established by MARBIDCO to 
help meet the unique financing needs of Maryland farm, forestry and seafood businesses, particularly 
with respect to business diversification or value-added processing.  Young and beginning farmers are 
also a particular focus for the MRBIFF program (but experienced farmers are welcome too). The 
maximum loan amount is $250,000 for acquisition of equipment and fixed assets and $500,000 for real 
estate purchases, food/meat processing and bioenergy projects.  A matching Farm Service Agency, 
Farm Credit or commercial lender participation is required. 
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Platform ...
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Gene ...
Continued from Page 9

student in agronomy, who spearheaded 
the research.

“Down the road, we could use 
this knowledge of the ufo1 gene in 
breeding, to perform better crosses 
that make more resilient and more 
productive hybrids, where sugars and 
starches are in balance,” he said.

The researchers took a step in 
that direction on May 3 when they 
published their f indings in Plant 
Physiology, reporting that the maize 
ufo1 mutant gene affects cell differ-
entiation, influences carbohydrate and 

hormone accumulation in the plant, 
and modulates expression patterns of 
essential genes involved in corn seed 
development.

All plant materials analyzed in 
the study were grown during 2016-
20 summers at the Russell E. Larson 
Agricultural Research Center, Rock 
Springs, and in greenhouse and plant 
growth chamber facilities at Penn 
State’s University Park campus. 

Inbreds and genetic stocks were 
obtained from the Maize Genetics 
Cooperation Stock Center managed 
by the USDA’s Agricultural Research 
Service.

The National Science Foundation 
and an international fellowship from 
the Indian Council of Agricultural 
Research supported this work.

of Agricultural Sciences. An expert 
in the long-distance aerial movement 
of animal and plant life, Isard then 
was leading a USDA-funded study 
on soybean rust movement in South 
America.

Isard provided the USDA with a 
predictive map of spore deposition 
that proved useful in the early days 
of the search. Next, he and his team 
set up an internet-based monitoring 
and modeling system to predict the 
aerial movement and deposition of the 
pathogen into soybean fields through 
the U.S., Canada and Mexico. Their 
efforts eventually became known 
as the Integrated Pest Information 
Platform for Extension and Education 
Cooperative Agricultural Project or 
iPiPE.

“Most administrators in the USDA 
did not think we could set up a system 
that involved so many states and pro-
vide useful information for making 
soybean rust management decisions,” 
Isard said. “Extension specialists from 
around the nation and growers helped 
build the system. It was the unprec-

edented support from the growers, 
extension specialists, industry and 
USDA agencies that made it work.”

And it worked well. USDA calcu-
lations showed that the iPiPE saved 
soybean growers as much as $200 
million in 2005 alone. Fungicide use 
in the U.S. potentially could have dou-
bled in 2005 over 2004 if the USDA 
had not adopted the platform, noted 
Isard. For their work, the soybean rust 
team received the U.S. Secretary of 
Agriculture Group Honor Award for 
Excellence.

The platform since has expanded to 
include insects, other pathogens and 
beneficial organisms that impact a va-
riety of crops that U.S. farmers grow. 
It incorporates National Weather Ser-
vice data, field reports from extension 
specialists and growers nationwide, 
and knowledge of pest biology.

This information can help growers 
monitor and anticipate pest problems 
and take appropriate action before 
crops are damaged, often while reduc-
ing the need for pesticides.

Continued funding from USDA’s 
National Institute of Food and Agri-
culture’s Competitive Grant Program 
— and a growing stakeholder and dis-
ease-monitoring portfolio — affirm 
the platform’s value to agriculture.

“In each of the five years of the $7 

million USDA-NIFA grant, we issued 
a call for proposals to extension spe-
cialists who were interested in work-
ing with stakeholders and mentoring 
undergraduate students,” said Isard. 
“And each year, we added seven news 
crops to our monitoring profile, from 
sweet corn in Pennsylvania to cotton 
in California and crops in places in 
between.”

The project’s impact goes beyond 
helping producers manage insects, 
diseases and beneficial organisms, 
Isard pointed out, as nearly 100 un-
dergraduate students in 22 states have 
gained experience through the iPiPE 
internship program.

The students created extension 
literature on target pests, received 
education in pest diagnostics and 
food-security concepts, collected pest 
observations in the field, and interact-
ed with extension professionals and 
stakeholders at grower meetings.

Exit surveys of the interns found 
that almost all believed the iPiPE in-
ternship was a helpful path to achiev-
ing their ambitions. “They liked the 
many activities, they learned a lot 
about extension, and many of them 
now have jobs in agriculture,” Isard 
said.

With an eye on the future — and 
with Isard’s impending retirement 

this summer — the iPiPE platform 
was incorporated into the University 
of Georgia’s EDDMapS Integrated 
Pest Management system in 2020. 
The coupling of these platform pow-
erhouses will provide sustainability 
and increase participation in pest and 
disease monitoring, noted Isard.

“The combined database contains 
more than 1.5 million observations 
on more than 800 crop-pest species,” 
he said. “The goal all along has been 
to convince agricultural stakeholders 
that there is value to themselves and 
others in sharing observations of 
pests in their fields, and I hope it will 
continue to accelerate. This effort to 
create a culture of sharing important 
information is what I consider the 
highlight of my career.”

Carolee Bull, professor and head of 
the Department of Plant Pathology and 
Environmental Microbiology at Penn 
State, commended Isard for a career 
dedicated to sustainable agriculture.

“His efforts have raised the bench-
marks for projects in all three areas 
of the land-grant mission,” she said. 
“This work will have long-lasting im-
pact on applied, collaborative and par-
ticipatory research, on education and 
models for involving undergraduates 
in authentic research, and on extension 
of knowledge to stakeholders.”

as both the most troublesome and the 
most common weed in sorghum.

Why is Palmer amaranth such a 
problem? Stanley Culpepper, profes-
sor and Extension weed scientist at the 
University of Georgia, says there are 
multiple factors at play.

“Palmer amaranth grows rapid-
ly, has an extensive root structure 
and produces massive amounts of 
seeds that are easily transported and 
spread,” he says. “Even more im-
pressive are its genetic capabilities. 
Palmer amaranth can quickly evolve 
resistance to many important herbi-
cides and has the potential to transfer 
that resistance to new plants through 
pollen movement.” 

Culpepper advises growers to 
have a healthy respect for Palmer 
amaranth’s ability to dominate the 

landscape. “Removing it before it 
produces seed is key,” he says. “You 
won’t win with herbicides alone. You 
need timely intervention using a ho-
listic approach.”

The survey also confirms the rising 
importance of bluegrass weed species, 
mainly annual bluegrass. Bluegrass 
species ranked second only to Palmer 
amaranth as the “most troublesome” 
weeds overall. 

They also were ranked as the most 
troublesome weeds in turf.

Jim Brosnan ,  head of  t u r f-
grass weed science research and ex-
tension at the University of Tennessee, 
says bluegrass has much in common 
with Palmer amaranth. For example, 
it is a prolific seed producer and is 
highly adaptable.

One proof point: Less than a de-
cade ago, Brosnan confirmed the 
first instance of herbicide resistance 
in annual bluegrass when the weed 
escaped treatment by glyphosate on a 
Tennessee golf course. 

Today, annual bluegrass has adapt-

ed and evolved resistance to multi-
ple herbicides globally, targeting 10 
different sites of action.  

“Annual bluegrass is especially 
problematic in urban ecosystems, 
including golf courses, lawns, sports 
fields, public parks and greenways,” 
Brosnan says. “Long-term, sustain-
able control will require a diversified 
approach that doesn’t rely solely on 
herbicides.”

Breakdown by Crop/Habitat 
Below are results for weeds in each 

of the grass crops from the survey. To 
take a deeper dive into the results and 
to see other top-ranked weeds, vis-
it www.wssa.net/wssa/weed/surveys. 

 Most Troublesome, 
Hard to Control Weeds

• Corn: Palmer amaranth and wa-
terhemp;

• Pasture, rangeland and other 
hay: Canada thistle;

• Rice: Sedge spp. (yellow nut-
sedge and rice flatsedge) and Echi-
nochloa spp. (barnyardgrass and coast 
cockspur);

• Spring cereal grains: Foxtail spp. 
(green and yellow foxtail);

• Sorghum: Palmer amaranth and 
johnsongrass;

• Turf: Bluegrass spp. (annual and 
roughstalk bluegrass); and

• Winter cereal grains: Italian rye-
grass and Bromus spp. (downy and 
Japanese brome, cheat, rescuegrass).

 Most Commonly Found Weeds
• Corn: Common lambsquarters 

and foxtail spp. (green, yellow and 
giant foxtail);

• Pasture, rangeland and other 
hay: Bromus spp. (downy, red and 
smooth brome, cheat) and Canada 
thistle;

• Rice: Sedge spp. (yellow nutsedge 
and rice flatsedge) and barnyardgrass

• Spring cereal grains: Common 
lambsquarters and foxtail spp. (green, 
yellow and giant foxtail);

• Sorghum: Palmer amaranth;
• Turf: Crabgrass spp. (large, 

smooth and southern crabgrass); and
• Winter cereal grains: Lami-

um spp. (henbit and purple deadnettle).

Survey ...
Continued from Page 10
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