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Assuring Our Future Through
Scientific Research
and Education

Scientists continually breed
new and improved crops
to keep Louisiana farmers
competitive

LSU AGCENTER BREEDING PROGRAMS:

Foundation to Sustainability in Crop Production
Tara P. Smith
It all begins with a seed! Louisiana agriculture is deeply rooted in the history and development
of the signature plant commodities featured in this issue. Higher yielding varieties with superior
performance and quality attributes are foundational to successful farming operations. Regardless
of crop, there exists a continuous need to increase yield and quality. This goes back more than
225 years to the birth of Louisiana’s oldest commodity — sugarcane. LSU AgCenter scientists have
worked in concert with producers and industry leaders to address production and pest management constraints, with an overarching goal of increasing profitability and sustainability.
The AgCenter operates 15 research stations strategically located across the state, and variety
development and breeding programs are a key focus of many of the units. Faculty located in several
on-campus departments also direct and support breeding program research. The breeding programs are fully integrated with foundation seed programs for several crops, including rice, sugarcane and sweet potatoes.
AgCenter breeding programs are geared to meet the constant demand for higher yields,
improved quality and better tools to manage insects, disease and weeds that negatively impact
crop production. Pest management tools, such as herbicide-resistant rice varieties, help in managing weeds affecting rice while also improving sustainability and reducing water needs of the crop.
Increasing tolerance or resistance to insect pests, including the Mexican rice borer and sweetpotato
weevil, is a key component of effective and sustainable integrated pest management programs.
Foundation seed programs for rice, sugarcane and sweet potatoes are a lifeline to the respective industries they serve and form a bridge between researchers and producers. This system allows
for rapid increase and dissemination of new varieties.

Louisiana agriculture is deeply rooted in the history and development
of the signature plant commodities featured in this issue.
Variety testing is also conducted with producers on farms across Louisiana, which allows for
evaluation across many soil types and differing environmental conditions. On-farm research and
demonstrations facilitate communication and the advisory process, providing an opportunity for
our scientists and extension agents to remain engaged with producers and aware of production and
pest management constraints facing the various industries.
Collectively, the agronomic crops featured herein contribute more than $2.5 billion annually to
the Louisiana economy. Industry funding from commodity boards and commissions, including the
Louisiana Rice Research and Promotion Board, the American Sugar Cane League, the Louisiana Soybean and Grain Promotion Board, the Louisiana Cotton State Support Committee and the Louisiana
Sweet Potato Commission, continues to fuel our research programs and contribute to variety development and improved best management practices for field crop production. Royalties associated
with intellectual property developed by AgCenter scientists in the breeding program are significant
and are directed back to support more research.
The importance of breeding and related foundation seed programs for Louisiana’s signature
agronomic crops cannot be overstated. Many varieties have contributed to the continued success of
these industries through the years. Over 65% of the Louisiana rice crop is planted in AgCenter-developed rice varieties, while 100% of the sweet potato acreage is devoted to AgCenter-developed
varieties. Many varieties released over the years have truly revolutionized crop production systems,
including LCP 85-384 sugarcane, Clearfield rice and the Beauregard sweet potato.
The articles in this issue highlight the history, focus and future of several of the LSU AgCenter
breeding and foundation seed programs. The information underscores the contributions these respective programs have made and the commitment we have to working with our stakeholders and
industry partners for sustainable production systems.
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Beef cattle researcher gets $500,000 grant
LSU AgCenter beef cattle researcher Guillermo Scaglia has received a $500,000 grant that will fund a wide-ranging study of
how different management practices affect cattle herds. The five-year grant from the U.S. Department of Agriculture National
Institute of Food and Agriculture will also be used to explore why small cattle operations are often reluctant to use proven
practices.
“There are many technologies that have been proven economical and effective to improve beef production, but their adoption
in small and medium-sized beef cattle farms has not been readily accepted,” Scaglia said.
He said the grant will be used to conduct outreach efforts with programs such as artificial insemination and grazing schools as
well as traditional activities like pasture walks, workshops and field days. Bruce Schultz

TEAR OUT

AgCenter NEWS

Short-grain rice developed by the LSU AgCenter has been
planted for a New Orleans company to make sake, a traditional
Japanese beverage that is becoming more popular in the U.S.
The Pirogue variety was planted on 31 acres at the H. Rouse
Caffey Rice Research Station on April 6 by Rick Zaunbrecher,
the station’s foundation seed manager.
After harvest in August, the rice will be sold to Wetlands
Sake, and the field of remaining stubble will be used for
crawfish.
The company’s co-founders, Nan Wallis and Lindsey Beard,
were determined
their sake would
be made with
rice grown in
Louisiana.
“Living in the
land of rice, we
definitely wanted
to use Louisiana
rice,” said Beard,
who is part of
the Brennan
Wetlands Sake cans stand on the 31-acre
restaurant family.
field planted with short-grain rice that will be
used to make the beverage. Photo by Bruce
Bruce Schultz
Schultz

Yield Per Acre – 35.3 tons
Annual Economic Impact – $1.9 Billion

Wheat & Oats

Yield Per Acre – 65 Bushels (Wheat) 61.2 Bushels (Oats)
Annual Economic Impact – More than $7.8 Million

Rice

Ali Fontenot, a 4-H’er from St. Martin Parish, was the winner of this
year’s Governor’s Award for 4-H, one of the top awards given at the
annual LSU AgCenter State Livestock Show. Photo provided

Two new ‘pocket’ parks in
West Feliciana
The LSU AgCenter and the West Feliciana Healthy
Communities Coalition announced the opening of two new
pocket parks in Solitude and Independence. The cul-de-sac
in Turner subdivision in Solitude now features picnic tables,
benches, a shade structure and a slide, while the West Feliciana
Community Center in Independence gained a basketball court,
benches, picnic tables, a shade structure, a playground and
grills.
These parks, also known as parkettes or parks on small
parcels of land, are the result of a 2017 grant that the LSU
AgCenter received from the Centers for Disease Control and
Prevention
High Obesity
Program. West
Feliciana Parish
was one of
three parishes
in Louisiana
chosen to
receive funding
because of its
high prevalence
West Feliciana residents can now fire up a grill
of obesity.
while the family enjoys this new playground
structure at the West Feliciana Community
Ruthie Losavio
Center. Photo by Layne Langley

TEAR OUT

Yield Per Acre – 7,000 lbs.
Annual Economic Impact – More than $934 Million

*Based on 2018 Crop Year
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Sweet Potatoes

Yield Per Acre – 265 per hundredweight (cwt)
Annual Economic Impact – Approximately $157 Million

TEAR OUT

AgCenter rice used in
creating sake

The LSU AgCenter plays a critical role in the breeding and development of new rice,
sugarcane, sweet potato, wheat and oat varieties. Improved variety traits, developed through
breeding research, provide economic value and stability for Louisiana’s agricultural industry,
contributing significantly to the state’s economy.*

Sugarcane

State Livestock Show goes
on despite pandemic
Despite having to prepare their animals in the middle of a
pandemic, hundreds of young people from across Louisiana
were named state champions during the 86th annual LSU
AgCenter Livestock Show Feb. 12-20, 2021, held at the LamarDixon Expo Center.
To qualify for the state show, competitors had to first
participate in parish and district livestock shows across
Louisiana. At the state show, 1,689 youths exhibited 1,707
breeding animals and 874 birds, according to the AgCenter
Livestock Show Manager Dwayne Nunez. Johnny Morgan

Growing Louisiana’s Economy

TEAR OUT

BREEDING SUCCESS

COLLEGE OF AG NEWS

Louisiana growers fund public research into cultivar development for rice, sugarcane, sweet potatoes, and to a
lesser extent, that of wheat and oats through a partnership with university breeding programs. Annually, more
than 900,000 acres are planted in rice, sugarcane, sweet potatoes, wheat and oats statewide. These crops can
often act as an economic driver in stimulating local communities across the state.

For the first time, the annual spring Ag Week celebration, March
15-19, 2021, was hosted jointly by both of Louisiana’s land-grant
institutions, LSU and Southern University. Virtual activities and in-person
events on both campuses included:

Sugarcane
Sugar occupies a vital place in the agricultural landscape
of Louisiana. To maintain sugar’s footprint in Louisiana,
researchers at the LSU AgCenter Sugar Research Station in
St. Gabriel work in association with the USDA Agricultural
Research Service Sugarcane Research Unit in Houma and
the American Sugar Cane League in Thibodaux to develop
new sugarcane varieties. The goal is to create sugarcane
varieties exhibiting high sucrose, biomass and yield content
characteristics.

•

A virtual speed-networking event in which 77 students met with
employers, including 16 alumni and industry representatives.

•

A law school open house where students had the opportunity
to hear from LSU and SU alumni and admissions representatives.
Law school alumni panelists were A’dair Flynt, P. Ragan Richard
and John Simmons, from LSU, and Kenneth W. Blackson Jr. and
Ursula T. Ransburg, from Southern University.

•

About 120 students attended an open house at the LSU School
of Veterinary Medicine, where they learned about admission
requirements and the application process.

The week wrapped up with the final speaker in the LSU Agriculture
Alumni Spring Speaker Series, Deacue Fields. Fields is an alumnus of both
universities, with a bachelor’s degree from Southern and a doctorate
from LSU. He is the dean for the Dale Bumpers College of Agricultural,
Food and Life Sciences at the University of Arkansas. Annabelle Stokes

Rice

TEAR OUT

The LSU AgCenter’s H. Rouse Caffey Rice Research Station in
Crowley develops new rice varieties based on yield potential,
milling quality, disease resistance and desired production
characteristics (e.g., plant height, grain quality, maturity date,
straw strength, etc.).

Louisiana land-grant colleges
jointly host Ag Week 2021

The LSU AgCenter’s Sweet Potato Research Station in Chase is
the only research station in the United States solely devoted
to sweet potato research and development. Breeders identify
desired plant characteristics such as yield, shape, disease
resistance and sprouting ability.

Wheat & Oats
Wheat provides Louisiana growers a cropping alternative
in the spring and early summer. As such, wheat varieties
developed at the LSU AgCenter must be resistant to diseases
encountered in Louisiana’s subtropical climate. In addition
to generating a revenue stream, wheat also contributes to
conservation tillage and provides a winter cover crop, which
promotes soil health.
TEAR OUT

No commercial breeding program exists for oats in the U.S. In
the southern Gulf Coast Region, the LSU AgCenter is one of
only two university breeding programs that produce oats for
pastures, horse feed and wildlife food plots.

Plant and soil systems major David Baudoin was
among the first College of Agriculture students to
graduate with a concentration in medicinal plants,
which aims to prepare students to grow plants in
highly controlled environments for medicinal uses.
Ted Gauthier, associate professor in the School
of Plant, Environmental and Soil Sciences, said the
medicinal plants concentration focuses not only
on compound extraction but also on growing
conditions to enhance the compounds plants
produce.
Baudoin had an internship funded by A. Wilbert’s
Sons to test how plants respond to drought stress
and how that might affect the essential oils they
produce. His post-graduation plans are to attend
the biotechnology graduate program at the
University of Alabama at Birmingham and work in
the pharmaceutical industry. Malorey Uzee

Ag Mentoring benefits
New Land and Culture
both students and mentors course explores Louisiana
The College of Agriculture Mentoring Program, which
pairs students with alumni and supporters of the college for
professional development and networking opportunities,
recently completed its fourth year. One of the newest
participants, Katie Mestayer, a junior majoring in plant and
soil systems with a concentration in crop sciences, was paired
with Tara Smith, LSU AgCenter Central regional director, as her
mentor.
“Dr. Smith provided me with so much information, advice
and hope as to where my career could go and now where my
career will go,” Mestayer said. Malorey Uzee

Sweet Potatoes

Baudoin graduates
with concentration
in medicinal plant
sciences

Katie Mestayer, a junior majoring in plant and soil systems, stands
in front of her undergraduate research project at the LSU AgCenter
Central Research Station in Baton Rouge, Louisiana. Mestayer credits
her mentor, Tara Smith, director of the AgCenter Central Region, for
encouraging her with her research and helping her network with
agricultural professionals. Photo by Annabelle Stokes

The College of Agriculture offered for the first time during
the spring 2021 semester a course elective on Louisiana
Land and Culture taught by Henry Hebert, recruitment
manager, and Brandon Guillory, academic coordinator. The
course takes a deep dive into the lands of Louisiana and its
heritage, along with exposing students to the wide range of
agricultural commodities grown within the state. The course
curriculum was guided by the book “The Louisiana Field Guide:
Understanding Life in the Pelican State,” written and edited
by LSU faculty, who
rediscover the state’s
shared history and
cultural patchwork that
has been absorbed
into its popular
culture. Topics covered
included geography,
history, politics,
Emily Watson, Viniana Nguyen, Pamela
religion, language,
Rushing, Cole Latiolais, and Valentine
music and film,
Blakeley stand by a horse statue at the
architecture, cuisine
LSU Rural Life Museum, where they
and art. Guest lecturers toured as part of the new Louisiana Land
and Culture course taught for the first
included contributors
to the book. Annabelle time spring semester 2021. Students in
the class also toured the Old Louisiana
Stokes
State Capitol, LSU Center for River
Studies, and Louisiana Arts and Sciences
Museum. Photo by Henry Hebert
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AN EYE TO THE FUTURE
Plant Breeders Work to Improve Crops
Kyle Peveto
As long as people have farmed the
earth, they have adapted plants to fit
their needs.
Today, plant breeders improve
crops to resist disease and pests, adapt
to the environment and produce greater
amounts of food, fiber and fuel.
The LSU AgCenter funds breeding
programs for most of Louisiana’s major
crops, with researchers constantly
seeking improvements to help the
state’s growers by developing improved
varieties.
“Our No. 1 priority is to support our
growers,” said Adam Famoso, the AgCenter rice breeder. “We are focused on
improving profitability for our growers
and our industry. And that means improving plant varieties.”

ART OR SCIENCE?

Plant breeders work with a goal
in mind or a problem to solve. There is
an almost constant push to increase a
crop’s yield, or how much a crop can
produce. However, the plants must also
remain resilient against bad weather,
bugs, viruses and other threats.
A breeder will spend a decade just
learning the issues of a particular crop in
a region and developing genetic lines,
said Stephen Harrison, the AgCenter
wheat and oat breeder since 1984.
“It takes years to learn what the
problems and challenges are, what
you’re trying to accomplish besides
just yield,” he said. “That part of plant
breeding has not changed in 50 years.”
Breeders often say their trade is as
much an art as a science. They are scientists well educated in many aspects
of their focus areas with thousands of
hours in labs and classrooms earning
doctorates.
Yet they must think beyond the
science to visualize what they want
their plants to become. They must also
8
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remain accepting to possibilities they
never considered, said Collins Kimbeng,
the AgCenter sugarcane breeder.
“If you keep your mind open, if you
see something that is going to result in
a new development, you know it when
you see it,” Kimbeng said. “The art part
comes from being able to recognize
new variations that are going to be
beneficial.”
These researchers begin with plants
that exhibit encouraging traits and cross
them to create a new generation. Every
year they make crosses that generate
tens of thousands of new variations,
Kimbeng said. Then they must winnow
them down to the most important two
or three.
“You do see a lot of things that
you have seen before because most
resemble the mom or the dad,” Kimbeng
said. “Every once in a while you see a
combination that is greater than both
parents.”

WEALTH OF NEW
RESOURCES

When Harrison and AgCenter
cotton breeder Gerald Myers began
their careers, they did not have several
tools breeders commonly use today.
In Harrison’s first year as a wheat
and oat breeder in 1984, he handplanted 1,000 short headrows, which
are single rows grown from the 30 to 50
seeds on a single head of wheat. It took
him a week. Last fall, using GPS-controlled auto-steer tractors and automated planters, he planted 52,000 rows
in a day and a half.
Breeders, as well as all farmers, now
have once unthinkable resources available in addition to the auto-steering
tractors that use GPS, including combine harvesters that automatically
measure weights and crop moisture and
drones that fly above the field and re-

cord digital data to evaluate plants.
“We have made tremendous
strides,” Harrison said.
Scientific advancements in plant
breeding are even more astounding.
Modern breeders have even more
science to pair with their art. Recent
advancements in DNA have revolutionized the field. Breeders can now make
genomic predictions of grain yield and
disease resistance of a breeding line
before it is ever evaluated in the field.
“There is so much data,” Myers said.

PROMISE OF MODERN
SCIENCE

Both Myers and Harrison grew up
around plant breeding, as both their fathers were breeders working to develop
new varieties in the mid-20th century.
Tools now common to agricultural researchers were just being discovered.
“They were in graduate school
when the structure of DNA was first
determined in 1953,” Myers said. “And
they worked with punch cards and hand
calculators for the first 20 years of their
careers.”
Today, advancements in DNA
and the understanding of genetic
markers now allow breeders to make
genomic predictions. They can profile
their breeding lines and predict which
crosses are likely to be good and which
are less likely to be useful, Famoso said.
“Before we even put a line in the
field it’s a huge amount of work and
investment to develop that line and
generate seed to put it into a test,” he
said. “Those are big time-consuming,
resource-intensive things. Now we can
take a piece of leaf from a single plant
and predict with a pretty good accuracy.
It’s not perfect. But it’s certainly good
enough.”
This technology didn’t exist 20 years
ago, said Famoso, who is restructuring

the rice breeding program to incorporate these predictions as a routine
process.
“There are always some buzz
words that everybody is excited about,”
Famoso said. “This is one that is not
really just hype. It’s going to work.”
Genomic predictions will never
take the place of testing lines in the
field, Famoso said.
Harrison, who says he is an enthusiastic believer in the power and utility
of these advancements, agrees.
“I still believe you will not be successful unless you have a very large
field-based program,” Harrison. “You
still have to grow them out. You still
have to evaluate them. It’s still a numbers game like it’s always been. It’s just
a lot smarter numbers game.”

FUTURE OF BREEDING

Plant breeders have always been
“jacks of all trades,” Famoso said. They
had to know some about all aspects
of the crops they grew. Now statistics,
genetics and computer science and
software development are increasingly
important in developing new varieties.
“The reality is it’s not possible to
be a true expert in all the different
disciplines,” Famoso said.
Instead, breeders must learn
enough to discuss their needs with
others and become collaborators with
experts in agricultural and outside
fields.
“In that sense it really shifts from
being a jack of all trades to being an innovator with a bigger picture strategy,”
Famoso said. “It’s a bit of a shift. I think
if you’re going to be successful the
collaboration piece is crucial.”
The future of plant breeding excites these dedicated researchers, even
those with four decades in the field.
“We have tremendous resources
now,” Harrison said. “I wish I were 36
and not 66.”
Kyle Peveto is an assistant specialist with LSU AgCenter Communications and associate editor of Louisiana
Agriculture.

MEET THE
BREEDERS

For decades the LSU AgCenter has built plant breeding programs to improve the
crops that Louisiana farmers produce. These breeders have dedicated themselves to
developing better plant varieties to advance the future of agriculture.

COLLINS KIMBENG: SUGARCANE

Sugarcane breeder Collins Kimbeng grew up in Africa on a palm oil
plantation, and he remembers his father taking him as a child to meet
new plant breeders, professionals held in high esteem in that industry.
“You would meet that person, and they never lasted because they
were in such high demand at the time,” Kimbeng said. “That piqued my
interest, and I went on and studied plant breeding.”
As a sugarcane breeder, Kimbeng has worked to improve crops in
Australia, where he worked for the Bureau of Sugar Experiment Stations
and helped produce two new varieties after sugarcane rust “wiped out
the dominant variety,” he said.
“Those are some proud moments in my career,” Kimbeng said.
Kimbeng joined the LSU AgCenter in 2001. He’s proud of recent AgCenter-developed varieties that produced good amounts of sugar, but
he sees a great deal of promise on the horizon as breeders have access to
genes from other relatives of sugarcane.
“The future is bright,” he said. “We still have lots of traits that we can
improve. The potential of sugar yields — we have not reached it yet.”

Sugarcane breeder Collins Kimbeng discusses a potential new sugarcane variety growing as a
seedling at the AgCenter Sugar Research Station in St. Gabriel. Photo by Kyle Peveto
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DON LA BONTE: SWEET POTATOES

While studying for his doctorate at the University of
Illinois, Don La Bonte had trouble deciding on a focus for
his career. He enjoyed so many facets of science, and he
could not decide on one.
Then he found a research program in sweet corn
breeding.
“With plant breeding, I never had to make a decision,”
La Bonte said. “It includes all the different areas I enjoy,
and I can put it all in one package.”
As a sweet potato breeder for the AgCenter since
1988, La Bonte has sought input from Louisiana growers
to direct his research. Their needs have changed as consumers are buying more than just orange-fleshed sweet
potatoes from the fresh vegetable aisles. Grocery stores
feature sweet potatoes with multiple colors of flesh
and skin. Processed sweet potato products found in the
freezer aisles of stores have led to new specialized varieties. There are even ornamental sweet potatoes grown
for their foliage.
“What’s interesting today is one variety does not meet
all the growers’ needs,” La Bonte said. “It’s a little more
segmented now.”

“I like that you can work on something for a few years
and then all of a sudden it’s actually out there in the real
world and making an impact,” Famoso said.
Famoso came to the AgCenter in 2015, and he has
been pleased with the varieties the breeding program has
released.
“The varieties we release are what we hang our hat
on,” he said. “I think the thing I’m most proud of is we’ve
done a good job of implementing technologies and taking
ideas and putting them into practice.”

Today the SunGrains programs devote half of their
breeding efforts to developing varieties resistant to Fusarium head blight, a disease that has become a major
problem for producers.
“Plant breeding is a journey and not a destination,”
Harrison said. “I enjoy the fact that you have goals and objectives that are multiyear and build on each other every
year.”

BLAIR BUCKLEY: SOYBEANS

STEPHEN HARRISON: WHEAT AND
OATS

Sweet potato breeder Don La Bonte discusses an LSU AgCenter-produced
sweet potato, LA 14-123, a red-skinned, orange-fleshed potato. Photo by
Randy LaBauve

ADAM FAMOSO: RICE

Before rice breeder Adam Famoso ever heard of plant
breeding, he studied forestry at Pennsylvania State University. Then a professor who bred geraniums introduced
him to the idea of creating new plant varieties.
Plant breeding incorporated his love of science and
plants with his desire to improve the world and help
people.

10
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Wheat and oats are in Stephen Harrison’s blood. Harrison looks nostalgically at photos of himself from the
1960s hand-harvesting wheat at his father’s wheat plots
in South Carolina, where his father was a plant breeder for
Coker’s Pedigreed Seed Company.
Harrison has been a wheat and oat breeder at the AgCenter since 1984, and he remains excited by the field.
“I would rather be out in the nursery in April than any
other place I can think of,” Harrison said.
Harrison coordinates SunGrains, a collaborative regional wheat and oat breeding group that pools the resources of seven university-based programs from Texas
to North Carolina. The LSU AgCenter has released 25
varieties of wheat and oats to grain farmers over the past
25 years, while the entire SunGrains group has released
25 oat, 10 triticale (a wheat and rye hybrid) and 47 wheat
varieties in the past 15 years

The optimal soybean would have resistance to this
disease and others and would tolerate drought and salt
well, Buckley said in an interview in 2014. It would also be
able to withstand insects and yield a large crop.
“So much of plant breeding is a numbers game,”
Buckley said in 2014. “There is a lot of material to go
through, and much of it does not make it through to the
next level.”

GERALD MYERS: COTTON

Wheat and oat breeder Stephen Harrison observes fields of grain varieties at
an AgCenter field day. Photo by Bruce Schultz

Rice breeder Adam Famoso makes a cross with rice plants in his lab at the H.
Rouse Caffey Rice Research Station. Photo by Bruce Schultz

CONTINUED

MEET THE BREEDERS

Since 2007, Blair Buckley has focused on breeding
soybean varieties at the Red River Research Station near
Bossier City.
Much of the AgCenter’s work on soybean development is directed at Cercospora leaf blight, which is encouraged by warm and wet weather. Some varieties are now
showing resistance to the fungi that cause the disease.

Soybean breeder Blair Buckley checks soybean plants at the Red River
Research Station near Bossier City. AgCenter file photo

Cotton breeder Gerald Myers was born into plant
breeding. His father worked as a corn and soybean
breeder in southern Illinois, and Myers has watched the
trade become more scientific over the decades.
He began his career working overseas for the Consultative Group for International Agricultural Research and
joined the AgCenter in 1994. He was there when transgenic cotton — cotton with artificially introduced genes
— was first developed. Now 99% of the American cotton
crop is transgenic.
The cotton breeding program he directs has consistently ranked among the top programs for fiber quality in
the country, and he works diligently on varieties with improved insect resistance. Now he also leads the AgCenter
effort into breeding hemp varieties.
Myers enjoys plant breeding because “you get to go
out in the field and look at your children,” he said, jokingly.
“It’s fun to look at a plant and try to synthesize all the
information that led that plant to where it is now,” he said.
“It started a long time ago with what parents you collected, but now it’s where you’re growing it, how densely
you’re growing it and how you’ve managed it.”

Cotton breeder Gerald Myers counts cotton seed to send out for planting at a
cotton laboratory in Baton Rouge. Photo by Kyle Peveto
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H. ROUSE CAFFEY RICE RESEARCH STATION:
A Rich History of Research and Variety Development

Dustin Harrell, Adam Famoso and Valerie Dartez
Rice production in southwest Louisiana began in earnest
during the early 1880s. The rice industry rapidly increased in
the region in the years that followed. From 1896 to 1909, rice
acreage in southwest Louisiana expanded from 148,000 to
370,000 acres with average rice yields ranging from a low of
855 pounds per acre in 1896 to a high of 1,642 pounds per
acre in 1908. Rice industry leaders in the region recognized
the importance of rice to southwest Louisiana and began to
take measures to ensure the sustainability of the rice industry.
The leaders knew that if the rice industry was to maintain a
foothold in the region, experimentation and incorporation
of improved rice cultivars and agriculture practices would be
essential.
In 1908, Louisiana legislators passed a bill authorizing
the State Board of Agriculture to establish a rice experiment
station in southwest Louisiana. The U.S. Department of Agriculture, also interested in increasing research into rice, joined
with the Louisiana Agricultural Experiment Station to establish the rice research facility. While the experiment station and
the USDA agreed on the division of work each would do, the
state of Louisiana couldn’t reach a decision on funding until
they could determine what support the rice industry would
provide.
Louisiana Gov. J.Y. Sanders appointed a committee, including Experiment Station Director W.R. Dodson, to advise
and act on the project. Community interest in the project was
high across the region. Eleven different sites with financing
for the station were offered by the towns of Crowley, Jennings and Lake Charles — with Crowley coming out on top.
The Police Jury of Acadia Parish appropriated $3,000 for the
purchase of a 60-acre farm with a five-room house, while the
citizens of Crowley and the surrounding vicinity provided
$3,500 for the construction of necessary buildings and improvements.

The Rice Research Station was established on April 1,
1909, with a mission to:
• Test the introduced varieties of rice for earliness of
maturity, quality and yielding power in order to discover
and produce varieties better than those being grown.
• Determine the methods of cultivation, including irrigation and drainage, that may increase the yield and quality
of grain, control weeds and maintain the fertility of the
soil.
Thirty-one individually leveed fields, each precisely 1-acre
square, were constructed for experiments during the first
year. Trials included date of planting, water depth, rotational,
seeding rate, seed quality, row spacing, tillage and variety.
Most trials used the popular varieties of the time — Honduras,
Carolina Gold and Japan. The Japan rice was a variety called
Kiushu, which Seaman A. Knapp of the USDA, who is credited with establishing demonstration farms for teaching science-based techniques, brought back from Japan in 1898.
The Category 3 Grand Isle Hurricane of 1909 reduced
yield and lodged rice that first year; however, many of the
trials were still salvageable. A foundational system of harvesting certain varieties was put into place to obtain “pure
and sound” seed. The harvested panicles were labeled and
stacked alone or placed indoors, threshed by hand, sacked
and labeled. This was the beginning of the Rice Station’s seed
program.
As the industry expanded, so too did the problems that
farmers encountered. As such, the demand for research also
increased. Expansion was needed to provide additional land
for research and seed production. In December of 1930, LSU
purchased 51 acres adjoining the original tract to bring the
total acreage of the station to 111 acres.
The first variety released from the Rice Station was Colusa
in 1917. This variety was obtained from a selection by C.E.

Chambliss and J.M. Jenkins from a Chinese variety that was
introduced from Italy in 1909. The variety was not widely
grown in Louisiana, but it did become an important variety
in California. S.L. Wright, a private breeder in Crowley, made
a selection from Japanese rice being grown near Jennings in
1907. This selection became the variety Blue Rose, which was
released commercially in 1911. Blue Rose was the dominant
rice variety being grown in the United States for more than 25
years. The Rice Station released a total of eight varieties from
1917 to 1932; however, it was difficult for a new variety to take
away acres from Blue Rose during that time. Growers were
anxious to grow higher yielding varieties with improved agronomics, but rice buyers and millers discouraged the change.
The Rice Research Station was heavily cropped for the
first 30 to 40 years. Yields were frequently becoming lower
each year, and increased weed, disease and insect pressure
was observed. Red rice was especially problematic. Some of
the increased pressure could be attributed to the rapid shift
of harvesting methods from binders and threshing machines
to combines and rice driers. Airplane seeding, fertilizing and
spraying also created new avenues of research. In addition,
active interest in seed certification presented the station with
the mission of producing and maintaining a supply of pure
foundation seed for Louisiana rice growers.
Regional rice growers recognized the need for more land,
free of red rice, where an expansion of research and foundation seed could be grown. The rice growers and industry
personnel, working with state legislators, obtained an appropriation of $360,000 for a two-year period for expanding the
Rice Station. Two adjoining tracts of land totaling 719 acres
were purchased in the spring and summer of 1949, and both
the original and new Rice Station were farmed in 1949.
The foundation seed program as we know it today began
its first season in 1949. The foundation seed had 40 acres of
increases at the original Rice Station, while seed production
for seed distribution was conducted at the new station. A
total of 965 barrels of foundation seed were sold to 78 farmers
in 1951.
The Rice Research Station was further expanded with
the purchase of 324 acres, approximately 1.5 miles south of
Crowley, in December of 1963. The tract of land was used to
further expand land needs and meet the research and foundation seed production demands. Today, the Rice Research

An early picture of the original office of the Rice Station around
1909. Provided by Dustin Harrell

This photo is from a collection of historic photos at the H. Rouse
Caffey Rice Research Station in Crowley. Taken in 1909, it is most
likely a display created by personnel at the then Rice Experiment
Station for a local fair, showing the varieties of rice available.
Provided by Dustin Harrell

First laboratory building and the barn in
1911. Photo provided by Dustin Harrell
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types. The third Provisia variety (PVL03)
developed by Adam Famoso, associate
professor and rice breeder, will be
commercially available on a limited
basis this year. Including PVL03, the
Rice Research Station has released a
total of 58 varieties. A graph showing
the change in varieties and hybrids
and the seed technology grown in
Louisiana over the past two decades is
presented in Figure 1. Hybrid breeders
at the Rice Research Station, led by Jim
Oard, professor, hope to release the first
university-developed hybrid soon.
A recent economic analysis of the
impact of rice research and promotion
in Louisiana from 1995-2019 indicated
that every $1 spent on rice research
and promotion produced an economic
return of $56 to the Louisiana rice pro-

duction sector.
Future developments and discoveries by scientists at the Rice Research
Station are inevitable. Demand for rice
research by station scientists is once
again greater than the available land
dedicated to the research. This is a testament to the international reputation
and quality of work done by Rice Station scientists over the years. The Rice
Station’s breeding and foundation seed
programs will continue to provide new
varieties and seed to ensure the sustainability of the rice industry in Louisiana
and beyond for generations to come.
Dustin Harrell is a professor of agronomy and the resident coordinator at the H. Rouse Caffey Rice Research
Station in Crowley. Adam Famoso is an associate
professor, and Valerie Dartez is a research associate at
the station.

100%
Hybrids
90%

Provisia
Varieties

Clearfield Hybrids

80%
Percent of all rice acres planted

Station’s South Farm provides several
acres for the foundation seed program
and is also the location of crawfish,
weed science and rotational crops research.
Clearfield seed technology was
developed at the Rice Research Station
by Tim Croughan, former rice breeder,
in the in the late 1990s. The first commercially available varieties were
released from the station in the early
2000s. The Clearfield seed technology,
developed from mutation breeding,
is a non-GMO seed technology that
enables rice growers to use a herbicide (imazethapyr) that kills red rice
without harming Clearfield rice. This
was the first-ever herbicide-resistant
rice technology released for commercial
production. This technology drastically
changed rice production in the United
States as well as around the world.
By the 2010s, outcrossing of Clearfield
rice varieties and hybrids with red rice
and volunteer Clearfield rice led to
fields that were infested with Clearfieldresistant weedy rice. This Clearfield
weedy rice prevented the use of the
Clearfield technology in some fields.
Provisia rice was developed by BASF
by non-GMO mutation breeding. The
first U.S. adapted Provisia variety was
developed at the Rice Station by Steve
Linscombe, former rice breeder and
now professor emeritus, and released
commercially in 2018. The Provisia rice
provided a second herbicide-tolerant
rice system that could chemically
control red rice, conventional rice,
Clearfield-resistant red rice and off-
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Clearfield Varieties
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Figure 1. Rice seed technology used from 2000 to 2020 in Louisiana.

A field day at the Rice Research Station.
Photo provided by Dustin Harrell
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Rice Breeding Guarantees Sustainability
and Profitability for the Louisiana Rice Industry
Adam Famoso, Dustin Harrell, Brijesh Angira and Rick Zaunbrecher
The aim of the LSU AgCenter rice breeding program is
to improve the sustainability and profitability of the rice industry. The program focuses on all the market classes of rice
grown in Louisiana — long-grain, medium-grain and specialty aromatic varieties. In addition to market classes defined
by grain type, there are three different herbicide-resistant
classes: conventional, Clearfield and Provisia.
Herbicide-resistant varieties are a crucial tool for rice
growers to control weeds, allowing for more sustainable agronomic practices, such as no-till and reduced water needs. All
of the herbicide-resistant rice varieties grown in the United
States are non-GMO and have been developed with conventional breeding approaches. The first herbicide-resistant rice,
the Clearfield production system, developed at the H. Rouse
Caffey Rice Research Station, was released in the early 2000s,
and still widely used. The Provisia rice production system, the
second herbicide-resistant rice, was developed by BASF. The
LSU AgCenter has released the first three Provisia varieties,
starting in the mid-2010s. These systems help prolong the
utility of these technologies and provide growers options for
their specific operations.
The key traits the breeding program focuses on improving include: yield, milling quality, grain quality, disease
resistance, early maturity and standability/lodging resistance.
The development of new rice varieties is a continuous process
and typically takes seven to eight years. The first step is the
selection of rice lines to use as parents for crossing to develop
a new breeding population. The goal is to select the best parents with the most desirable attributes to combine and then
select progeny that are better than either parent.
Each spring, the breeding program crosses 70-80 lines
and makes 400-500 new crosses in the greenhouse. These
resulting populations are immediately planted into the greenhouse, where every plant has its leaf sampled to be tested
with DNA markers to ensure the cross was successful. This
first generation after the cross is called the F1 generation.
Once the population and cross are confirmed, the plants
are hand-transplanted into the field for self-pollination. The
self-pollination of these F1 plants gives rise to the F2 generation, for which some populations are sent to the winter
breeding nursery in Lajas, Puerto Rico, and some are advanced over the winter in the greenhouse. Populations that
are advanced in the greenhouse are often selected via DNA
marker-assisted selection, in which each individual plant can
be tested for the presence of desirable genes for disease resistance, grain quality or herbicide tolerance.
In the second year of the breeding process, the F3 generation of each population is grown in the field at the Rice Re-

search Station as 100-200 unique rows and evaluated visually
for maturity, plant height/appearance and grain size/shape.
At this stage, some populations are completely discarded,
but most are advanced with 50-100 individual plants being
selected and hand-harvested to be advanced to the F4 generation. The F4 generation is typically grown during the third
year of the breeding process, and individual lines are selected
and hand-harvested to be evaluated for grain quality.
In an average year, the breeding program selects,
hand-harvests and evaluates 5,000 individual rows for grain
appearance and shape. Based on the grain length, width and
chalk values, approximately 2,500 new experimental lines are
advanced into the preliminary yield trial.
The preliminary yield trial consists of replicated plots
and is conducted in year four, which is the first year data is
collected for yield, disease resistance and grain quality. Each
entry is also genotyped for genes controlling key traits. The
top performing lines from the preliminary yield trial are advanced to the regional yield test in year five, which is a replicated plot trial consisting of 165 entries tested at five locations across Louisiana. The most promising lines from each of
the market classes are advanced to the commercial advanced
yield test and the Uniform Rice Regional Nursery for two years
of testing before release. The advanced stage yield trials are

Three AgCenter employees are picking panicles from rice plants in a field
at the winter breeding nursery in Lajas, Puerto Rico. Left to right are Paola
Mosquera, a Ph.D. student working with Jim Oard, professor in the School of
Plant, Environmental and Soil Sciences; Brijesh Angira, assistant professor; and
Brady Williams, research farm assistant. Photo by Adam Famoso
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done with collaborators from the Rice Research Station, the
AgCenter Macon Ridge Research Station in Winnsboro, and
university breeders from neighboring states. A critical component to conducting these trials is the cooperation of rice
farmers who allow us to use their land and help in the management of the trials.
When an advanced experimental line is being considered for release, the process of seed purification and increase
begins at the end of year five or six at the winter nursery in
Puerto Rico, where individual rows are grown and evaluated
for uniformity. The selected rows are bulk harvested, shipped
to the Rice Research Station, and used to plant a foundation
seed field. This is the beginning of the variety release process,
in which the foundation seed program begins to manage the
seed increase and purity of the line. During the initial foundation seed increase, the breeding program and Foundation
Seed program work closely together to finalize the purification and selection of the line. In recent years, this process has
begun to use DNA markers to generate genetic profiles of
each line. This has proved useful to identify potential off-types
still present, which can be discarded.
The foundation seed program plays a critical role in the
rice industry as the link between the newly bred and existing
varieties and the rice producers. It is a central component to
the seed certification process, which is critical to preserve
genetic purity, variety identity and seed quality. The seed
certification process is overseen by the Louisiana Department
of Agriculture and Forestry.
Foundation seed is one of the largest field components
of the Rice Research Station, with approximately 100 acres
of land dedicated to foundation seed production. Founda-

Rick Zaunbrecher, research
associate at the H. Rouse Caffey
Rice Research Station, is “rouging”
a foundation seed field. Rouging
is a critical component of
foundation seed production and
involves scouting fields to identify
and physically remove off-type
plants. Photo by Valerie Dartez
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tion seed fields are grown on a three-year rotation, with one
year of production, followed by two years fallow to ensure
no plants are present that may have germinated from the
previous year’s crop. Each year, six to 14 different varieties are
grown in separate fields. Each variety is harvested separately,
then the harvesting combine is taken apart and cleaned, a
two-day process, before the next variety is harvested, to ensure no seed is carried over between varieties.
The foundation seed program is supported by seed companies and producers who purchase the seed for $70 per
hundredweight. Each year, the program produces and sells
between 1,000-4,000 hundredweights. Seed companies typically purchase foundation seed to plant for seed production
to produce the “Registered Seed” class. Registered seed is
typically planted by seed companies to produce the “Certified
Seed” class, which is the class of seed most typically grown by
rice farmers to be brought to the rice mill.
The LSU AgCenter H. Rouse Caffey Rice Research Station
is not only involved in the development of new rice varieties,
but the station also plays a critical role in maintaining the
varieties and providing seed to the rice industry, long after a
variety is released. When you pass a Louisiana rice field, know
that approximately two-thirds of the rice grown are varieties
developed by the Rice Research Station.
And, whether the variety was released two years ago or
20 years ago, the seed being grown in the farmers’ fields all
derived from foundation seed produced within the past two
to three years at the Rice Research Station.
Adam Famoso, associate professor; Dustin Harrell, professor and resident coordinator;
Brijesh Angira, assistant professor; and Rick Zaunbrecher, research associate, all at the
H. Rouse Caffey Rice Research Station, Crowley, Louisiana.

Sweet Potato Breeding Program Helps
Market Meet Demand
Don La Bonte, Christopher Clark, Tara Smith and Arthur Villordon
We can’t help it. When we go to the
grocery store, we always take a bee line
to the produce section to check out the
sweet potatoes. Chances are someone
is there picking up a couple of roots for
dinner. Consumption has more than
doubled and then some in a few short
years. There are lots of changes, too.
There’s not just one variety. Now, several are offered with white, orange and
purple flesh and all with differing flavor
profiles. Value-added, consumer-friendly
sweet potato products continue to increase and are helping to fuel increased
consumption. Sweet potato soup,
canned products, chips, crackers, drinks
and the ever-popular sweet potato fries
in the freezer section are all popular
options, and each one of these products
can require a unique variety.
Success was a long time coming. It
wasn’t until the early 1930s, on the LSU
campus, that professor J.C. Miller discovered how to get a sweet potato plant to
flower and set true seed. He found that
the simple step of trellising sweet potato vines up a fence stressed the vines
and encouraged them to flower. This
was the start of something special. Prior
to this discovery, which revolutionized
sweet potato breeding programs, sweet
potato producers relied on the Porto
Rico variety. Though orange-fleshed and
sweet, especially in comparison to varieties grown in other parts of the country
during this time, the variety was susceptible to just about every disease, erratic
in yield and, in short, a real challenge for
growers to produce a crop with decent
yield and quality.
Miller’s basic technique of trellising
vines and allowing bees to cross-pollinate flowers on different parents has
remained a constant. A proven formula
is to identify a source of resistance to a
given disease and then move this trait
into other parents until most of the
parents in a crossing nursery have re-

sistance. With this process, chances are
good that the progeny are also resistant.
Early on, the two big disease hurdles
were Fusarium wilt and soil rot. Having
resistant varieties for these two diseases
revolutionized the industry and resulted
in increased yields and profitability for
growers.
Those early successes were transformational; however, today we continually
identify new diseases and traits we need
to address. Nothing ever is removed
from the list, but new ones are added.
Our most recent challenge is the guava
root-knot nematode, a recent pest
from Asia. It is not yet an established
local pest. However, it takes breeding
programs many years to identify resistance and develop a variety that meets
expectations of growers and consumers.
This forward-thinking approach ensures
that we are prepared and have resistant
varieties ready if the pest becomes established in our region.
One constant with the sweet potato
breeding program is the demand for
varieties with superior yield and quality.
Sweet potatoes are an expensive crop
to produce. However, they are a profitable crop when environmental and pest
management issues cooperate. Sweet
potato producers face many challenges
in any given year, and a high yielding,
consistent variety is a baseline necessity
to remain competitive in the marketplace. One of the best ways to ensure
this is to have a variety that yields more
and has a higher percent grade out. The
better and more consistent the shape in
the field, the more roots that can go into
that box headed to market at premium
price. A prime goal of the program is
to get that “cookie cutter” shape in a
variety while improving yield. This is not
easily done.
A traditional grocery store bin of
sweet potatoes is usually accompanied
by small bags of sweet potatoes for sale.

Surprisingly, this is a popular product,
and bagged product sales are increasing
and now represent a significant part of
sales. We learned over time that filling
mesh bags with roots that have tapered
ends can be a daunting task. Sweet potato roots with more rounded ends fall
into the bags more easily. Now we have
a new trait to put on the “do list.”
That “do list” grows, but actually we
are finding a home for more selections
as varieties are developed that fit the
needs of various commercial and niche
markets. A good example is our Bayou
Belle variety. While it has exceptional
yield, the skin color is not what the fresh
market desires. However, it makes a
terrific french fry. So, you won’t find it in
the produce aisle, but rather the freezer
section.
The demands of the sweet potato
breeding program continue to expand,
and the successes continue to be realized. Soon we may see a time when
sweet potatoes are in every aisle of the
grocery store.
Don La Bonte is a professor in the School of Plant,
Environmental and Soil Sciences; Christopher Clark is
a professor in the Department of Plant Pathology and
Crop Physiology; Tara Smith is the director of the Central
Region and an extension sweet potato specialist; and
Arthur Villordon is a professor at the Sweet Potato
Research Station, Chase, Louisiana.
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SEEDS OF SUCCESS:

Plant Breeders and
Intellectual Property

Sweet Potato Licensing at the LSU AgCenter
Dirk Benedict

KAUKURA
Sweet potatoes are a staple commodity of the LSU AgCenter, and new
varieties developed, patented and licensed in the past 10 years continue to
have commercial success.
Commercial growth was initially
most significant with six varieties: Evangeline, Bonita, Murasaki-29, Bellevue,
Orleans and Bayou Belle. The varieties
boast resistance to common diseases in
Louisiana, such as southern root knot
nematodes and Fusarium wilt. They are a
mix of orange and white flesh types, with
skin tones ranging from copper to deep
red. Murasaki-29 has a unique purple
skin. Two new similar varieties are poised
to enter commercialization, Vermillion
and Sakura. Vermillion has deep red skin
with orange flesh, and Sakura has deep
purple skin with a light purple flesh and
a unique flavor.
Licensing, or taking the legal right to
make, use and sell these products, was
initially focused in the United States. A
company would take the sweet potato
itself or any part of the sweet potato,
such as cuttings or slips, to grow as a
food crop or to share with its own network of farmers. Initially, these products
were sold only in the U.S. Eventually,
international partners came on board
to produce and distribute the varieties
in new regions, such as the European
Union, Africa, Australia, South America
and the Middle East. (See sidebar on
Plant Breeders and Intellectual Property.)
The increase in global production
and demand for these varieties created
a problem of supplying the necessary
stock to far-flung farmers. Consequently,
a new generation of licensing was born:
Zero. Generation Zero product begins
as sweet potato germplasm in an in
vitro plantlet and will always grow into a
quality of plant as consistent as the original stock created at the LSU AgCenter.
It must be produced and maintained in
18
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tightly controlled environments, free
from outside viruses and pests to prevent mutation and disease. This stock
is not as hardy as subsequent generations of sweet potatoes and its cuttings
cannot survive extended transportation,
necessitating partners closer to a new
recipient’s location. Partners capable
of receiving, reproducing and routing
this material must be vetted thoroughly
and approved to be fit. The first of these
agreements was completed in 2019 for
a single company in Central America,
followed in 2020 by a more expansive
agreement in Europe for the European
Union and several countries on the African continent.
Concurrent with the development of
new markets and commercial arrangements, LSU AgCenter researchers created
new edible ornamental varieties. These
varieties include Makatea, Kaukura,
Manihi, Tahiti and Tatakoto. These plants
share features of the previous major six
varieties, including orange flesh with
skin tones ranging from purple to tan.
They differ in having abundant colorful
leaves of chartreuse or purple and attractive leaf shapes. In 2018, the LSU
AgCenter began partnering with outside
groups for production and distribution
of these varieties in the U.S., Canada and
the European Union.
Over the past decade, LSU AgCenter
sweet potatoes have seen strong U.S.
and global expansion. The timing was
none too soon — breeding programs
by nature are costly. This growth has
ensured the breeding program has the
financial resources to not only exist, but
to expand and prosper and meet the
needs of Louisiana producers. The roots
have only begun to sprout with this
commodity.
Dirk Benedict is the assistant director of technology
marketing for the LSU AgCenter Office of Sponsored
Programs and Intellectual Property.

MAKATEA

MANIHI

TAHITI
The new edible ornamental
varieties created at the LSU
AgCenter include Makatea,
Kaukura, Manihi, Tahiti and
Tatakoto. They feature skin
tones ranging from purple
to tan and abundant colorful
leaves of chartreuse or purple
and attractive leaf shapes. In
2018, the LSU AgCenter began
partnering with outside groups
for production and distribution of
these varieties in the U.S., Canada
and the European Union. Photos
by Olivia McClure

TATAKOTO

Plant breeders who develop new crop
varieties are among the most successful
inventors at the LSU AgCenter. These researchers stay in tune with the needs of
growers across the region and constantly
work to meet their needs.
“They’re good at the science, and they
are good at having their fingers on the
pulse of the plant world,” said Dirk Benedict,
assistant director of technology marketing
for the AgCenter Office of Sponsored Programs and Intellectual Property.
When plant breeders create new varieties that could have commercial success,
they contact the Office of Sponsored Programs and Intellectual Property. The office
will assess the variety, examining whether
it has potential to attract companies that
might wish to mass produce seeds or plants
and market them to customers. If it has
potential, the office works with the breeder
to file a patent to protect the invention.
“New varieties are tested in real-world
conditions and the results have been replicated, so they are usually very strong patent-wise as well,” Benedict said. “It’s usually
not too hard to go for a patent because
they are distinct and have distinguishing
characteristics.”
Once a patent is secured, the Office
of Sponsored Programs and Intellectual
Property will discuss with potential partners
interested in marketing the invention.
“What makes or breaks it is the business
side, whether or not they have good contacts, or we find good contacts and whether
or not the plant is going to generate the
sort of acreage for farmers that they are
going to value,” Benedict said.
After a commercial partner successfully
markets a variety created by an AgCenter
researcher, the company will share a percentage of the revenue with the AgCenter.
The Office of Sponsored Programs and Intellectual Property ensures that the payment
is correct and manages the distribution of
the revenue. The end result is significant
financial support for the breeding program
and ensures the program will endure.
Kyle Peveto, assistant communications specialist, LSU
AgCenter
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Cathy DeRobertis, research associate in the
Department of Plant Pathology and Crop Physiology,
works in the tissue culture lab, which is part of the
foundation seed program to provide clean, virus-free
plants for the sweet potato industry.
Photo by Randy LaBauve

Sweet Potato Foundation Seed Program
Continues to Thrive

Tissue culture technology is used to ensure sweet
potato plants are virus-free for the foundation seed
program. Photo by Olivia McClure

Christopher Clark, Tara Smith, Arthur Villordon and Don La Bonte
The orange, moist-fleshed sweet potato varieties developed at the LSU AgCenter have become the standard American perception of a sweet potato. Early on it was realized that
mutations could occur in orange-fleshed sweet potatoes that
resulted in roots that were off-type and light yellow in color.
In the late 1940s, LSU pioneered the production of foundation
sweet potato seed (storage roots) by developing a method to
minimize such mutations.
The land for the Sweet Potato Research Station, near
Chase, Louisiana, was purchased in 1948, and operations in
research and foundation seed production began in 1949. Two
important practices were followed to eliminate mutations
from sweet potato seed: single hill (plant) selections and
cutting and culling off-type seed roots. At harvest, individual
hills were selected that represented the best traits of the
variety being harvested. Traits evaluated included uniform
yield, consistent shape and overall appearance of the storage
roots. During the winter storage period, seed roots were cut in
cross section, and any that showed flesh color mutations were
discarded. The remainder of the seed roots that were free of
mutations were bedded in the greenhouse to produce plants
that would be the source of the next foundation seed crop.
Throughout this time, the research station served multiple
roles, also serving as a center for the sweet potato breeding
and cultural practice research programs.
20
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Virus-like symptoms have been observed on sweet potatoes for as long as they have been grown as a crop. In the U.S.,
symptoms on the leaves are mild, and viruses were not historically accorded much importance. However, in the 1970s,
California grew a sweet potato variety that was susceptible
to russet crack, a virus disease that disfigures the storage
roots and renders them unmarketable. California developed
a seed program to produce virus-tested sweet potatoes to
minimize the russet crack problem, which at that time was
not as serious in other sweet potato-producing states. During
the 1990s, research conducted at the LSU AgCenter demonstrated that while the symptoms from viruses that commonly
infect sweet potatoes in Louisiana are mild, they can reduce
yields by 25% to 40%. In 1999, the LSU AgCenter integrated
virus-tested tissue culture technology into the foundation
seed program.
Because viruses that infect sweet potatoes spread rapidly in the field, breeding lines were almost always infected
following two to three years of field evaluation. This necessitated therapy to generate plants free of viruses, which was
accomplished using meristem-tip culture in the sweet potato
pathology laboratory in the Department of Plant Pathology
and Crop Physiology. By cutting a tiny piece about half of a
millimeter in length from the growing tip or axillary bud of a
vine, it is possible to regenerate complete plants in tissue cul-

ture, most of which are free of viruses. However, because not
all such plants are free of viruses, it is necessary to do virus
testing to be certain that only those that are not infected are
selected for seed purposes. The mericlones (all plants derived
from a single meristem) are maintained permanently in tissue
culture, where they are not exposed to re-infection.
In the early days of virus-tested seed programs, the primary means of virus testing was to graft the sweet potato that
was to be tested to a seedling of the Brazilian morning glory,
Ipomoea setosa, and observe for virus-like symptoms on new
growth. Over the past 25 years, research around the world has
led to very sensitive molecular tests for viruses’ nucleic acids,
and these have been incorporated into the LSU AgCenter
virus testing program. In 2015, sweet potatoes were added
to the USDA-sponsored National Clean Plant Network (NCPNsweet potato), with centers at the AgCenter and in Arkansas,
California, Hawaii, Mississippi and North Carolina.
This has proved invaluable because it has provided each
center with access to the technologies and practices of all the
centers and has provided funding critical for improving the
infrastructure of these programs. As one result, each of the
centers follows the same minimum set of practices and standards that includes tests that allow us to produce plants free
of the potyviruses that we know can reduce yields of sweet
potatoes in Louisiana as well as to prevent two other viruses,

Sweet potato leaf curl virus and Sweet potato chlorotic stunt
virus, from getting into our seed system and causing even
greater losses.
The National Clean Plant Network has nearly doubled
production of greenhouse foundation plants to 636,000
plants since its inception. The industry, however, plants about
2 billion plants per year. This requires growers to increase
clean stock in year one and then use this build of storage
roots for year two. Viruses and disease can reinfect during
field increases, so a major goal of the National Clean Plant
Network is to increase the amount of clean seed produced
while simultaneously striving to improve the quality and assurances of that quality. The LSU AgCenter foundation seed
program is actively examining innovative alternatives to using
tissue culture to propagate the initial starter stock of plants
for greenhouses at the Sweet Potato Research Station and
for providing clean vine cuttings to growers. The overarching
goal is flexibility in providing virus-tested plants and seed
stock to meet the changing needs of the Louisiana sweet potato industry.
Christopher Clark is a professor in the Department of Plant Pathology and Crop Physiology; Tara Smith is the director of the Central Region and an extension sweet potato
specialist; Arthur Villordon is a professor at the Sweet Potato Research Station, Chase,
Louisiana; and Don La Bonte is a professor in the School of Plant, Environmental and
Soil Sciences.
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Sugarcane Variety Development in Louisiana:

Past, Present and Future
Collins Kimbeng, Michael Pontif, Niranjan Baisakh and Kenneth Gravois
Sugarcane is a tall perennial grass of tropical origin that is
cultivated for its ability to store sucrose in its stalks. Attempts
to grow sugarcane in Louisiana began in the early 1700s. In
the 1750s, the French Jesuits were among the first to successfully grow and harvest several crops of sugarcane at their
New Orleans plantation. However, it was not until 1795 when
Étienne de Boré, aided by experienced “sugar makers” from
Haiti, successfully granulated about 100,000 pounds of sugar
that Louisiana farmers recognized sugarcane as a potential
cash crop.
Louisiana represents the northern-most latitude where
sugarcane is grown. The cultivation of this tropical crop in a
subtropical environment presents many challenges that affect
its ability to be grown and processed into sugar. The sevento-nine-month Louisiana growing season is short compared
with tropical environments. Louisiana also faces extreme
weather conditions, such as drought and hurricanes. The fear
of a plant-killing freeze beginning in late November, which
can result in the deterioration of sucrose quality, compels
harvesting to commence early when the plant is not fully
mature and continue even under unfavorably wet conditions.
Following harvest, underground buds must survive the winter
months and remain viable for shoots to emerge in early
spring to produce the next crop.
Additionally, mosaic virus, smut, leaf scald, rust and
strains of other diseases continue to evolve and remain an
ever-present danger to the Louisiana sugar industry (Photo 1).
Furthermore, insect pests, such as the sugarcane and Mexican
rice borers, dictate the need for sugarcane varieties with a
wider range of tolerance to both pests and diseases. Louisiana
sugarcane breeders have overcome these challenges through
the development and deployment of sugarcane varieties
uniquely suited to Louisiana’s environment (Photo 2).
Almost all sugarcane industries and their corresponding
variety development programs have benefitted from the free
exchange of varieties and breeding material. The first sugarcane varieties planted in Louisiana came from Martinique and
St. Domingue (now Haiti). However, sugarcane is indigenous
to areas in Southeast Asia, including Papua New Guinea/Indonesia, India and China. It is within these native areas that
the greatest display of genetic diversity for traits of economic
importance to cultivated sugarcane is observed.
Prior to the 1920s, most of the sugarcane varieties grown
around the world consisted primarily of variants of the sugar-producing species, S. officinarum, which are commonly
known as noble canes. In 1904, the Louisiana sugar industry
was ravaged and nearly wiped out by the mosaic virus. Twen22

Louisiana Agriculture, Spring 2021

ty-five years earlier, the sugar industry in Java, Indonesia, had
experienced a similar fate with another viral disease, Sereh
disease. Dutch breeders working in Java bred S. officinarum
with its more resistant and widely distributed wild relative, S.
spontaneum, which does not produce sugar, to obtain new
interspecific hybrids of sugarcane. This process, termed nobilization, is perhaps the best example of the contribution of
a wild species to the genetic improvement of its cultivated
relative. These disease-resistant, interspecific hybrids were
distributed worldwide and became the foundation clones for
most sugarcane breeding programs. These varieties produced
in Java, Indonesia, are credited with bringing the Louisiana
sugar industry back from the brink of extinction because they
allowed time for local breeding efforts to take hold.
In the mid-1950s, using recurrent selection techniques,
Louisiana sugarcane breeders repeatedly selected and bred
among varieties with high early sucrose content. This led to
the development of early maturing varieties with sucrose
levels comparable to those achieved in tropical environments. In the late 1950s, Louisiana sugarcane breeders began
breeding successful Louisiana varieties with the wild S. spontaneum, a process known as introgression. The objective is to
broaden the genetic base of cultivated sugarcane in Louisiana
and introduce into Louisiana varieties novel genetic variation
for disease resistance, cold tolerance, general hardiness and
other traits found in S. spontaneum.
The release of LCP 85-384 in 1993 by our collaborative
breeding and selection program marked the first milestone
of success of the introgression program. In the variety name
LCP 85-384, the LCP signifies that the cross was made at Canal
Point, Florida (CP), and was evaluated, selected and assigned
a permanent variety designation (L) and number (384) by LSU
AgCenter personnel in 1985. Thereafter, the experimental
variety was jointly evaluated and recommended for release
to the industry by researchers from three organizations, the
LSU AgCenter, the U.S. Department of Agriculture (based at
Houma) and the American Sugar Cane League (representing
Louisiana growers and processors). This variety, whose lineage
can be traced to a S. spontaneum clone, US 56-15-8 from Thailand, remains significant to the history of modern sugarcane
breeding in Louisiana. The variety ushered in unprecedented
increases in cane yield, cold tolerance and crop longevity,
which increased from two to four ratoon crops. LCP 85-384
was grown on more than 90% of the sugarcane acreage in
Louisiana by 2004, when it succumbed to a new strain of
brown rust disease (Photo 1). Positive attributes from LCP 85384 have been bred into newer sugarcane varieties, such as

HoCP 96-540 and L 01-283 (Photos 1 and 2),
underscoring the continued success of the
introgression program.
Earlier accomplishments were achieved
using conventional breeding approaches.
Nonconventional breeding approaches,
such as DNA marker-assisted selection
(MAS), now provide additional tools for
variety development. DNA markers can be
associated with the presence or absence of a
gene or genes controlling traits of economic
importance in a plant. The MAS technology
allows breeders to use small amounts of
plant leaf tissue to quickly identify varieties
with such genes. Before MAS technology,
this would require several years of variety
evaluation in field trials. Using MAS, LSU
AgCenter researchers have increased the
frequency of Bru1, a brown rust resistance
gene, in the breeding population from 5% in
2014 to 26% in 2020.
DNA markers are also being used to
identify varieties with resistance to leaf
scald, another sugarcane disease. Both
diseases account for severe losses when
present in the industry, but their sporadic
occurrences make the task of developing
resistant varieties difficult. Increasing the
frequency of parents harboring these genes
in the breeding population will increase the
chances of developing varieties resistant to
these diseases. LSU AgCenter researchers
are also utilizing a novel MAS strategy
called genomic selection. With this strategy,
researchers use DNA markers to scan the
entire genome of experimental varieties,
and that information is used to estimate
breeding values. Breeding values are then
used to eliminate varieties likely to perform
poorly early in the variety development process, thereby minimizing the need for time
consuming and expensive field trials.
Evidence suggests that sugarcane has
yet to achieve its physiological limit of performance in Louisiana. Combining recurrent selection and introgression, strategies
fundamental to plant breeding, with new
technologies such as DNA marker-assisted
selection will likely lead to breakthroughs in
designing future sugarcane varieties for the
Louisiana sugar industry.
Collins Kimbeng is a professor, Michael Pontif is an assistant
professor-research, and Kenneth Gravois is a professor and
extension sugarcane specialist at the Sugar Research Station
in St. Gabriel, Louisiana. Niranjan Baisakh is an associate professor at the School of Plant, Environmental and Soil Sciences.

HoCP 96-540

LCP85-384

Photo 1. Previously resistant to brown rust, LCP 85-384, which was once a leading variety in the
Louisiana sugar industry, became susceptible to a new strain of the disease in 2004 and was
replaced with HoCP 96-540, pictured in the background. Moderately resistant to brown rust when it
was released in 2003, HoCP 96-540 has slowly become more susceptible to the disease and is being
replaced by other varieties. Photo by Kenneth Gravois

L 01-283

Photo 2. Fourth ratoon crop of experimental varieties of sugarcane in a selection trial at Bunkie,
Louisiana. Bunkie is in the northern fringes of the Louisiana sugar industry and experiences colder
temperatures than locations in southern Louisiana or tropical environments. Notice the difference
in performance between experimental varieties in the first, second and third row. The variety in
the third row, L 01-283, a progeny of LCP 85-384, was recommended for cultivation in the Louisiana
sugar industry in 2008 after displaying superior characteristics including sugar yield, disease
resistance, cold tolerance and ratooning ability. Photo by Kenneth Gravois
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Jeff Hoy, LSU AgCenter plant pathologist who works with sugarcane diseases, is in the
local quarantine greenhouse with sugarcane plants that will be the source for tissue
culture production of healthy seed cane by commercial companies for the sugarcane
industry. Photo by Olivia McClure

Managing Sugarcane Disease Through a
Public and Private Sector Partnership
Jeffrey W. Hoy and Lester P. Cannon
The most damaging diseases of
sugarcane are caused by pathogens that
infect the total plant. These diseases
are important because sugarcane is
propagated by planting stalk sections,
and what we call systemic diseases can
be spread and increased by planting
infected seed cane. Healthy stalks are
vital for successful management of sugarcane diseases. However, this has been
hard to achieve.
The most important disease affecting sugarcane worldwide is ratoon
stunting disease. It is caused by bacteria
that live in the plant water vessels and
stunt growth without causing visible
external symptoms. Farmers do not
know where the bacteria are or how
24
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much they have and unknowingly
spread it during harvesting and planting
operations. As a result, ratoon stunting
disease reduced yield and profits for the
sugarcane industry for many years. An
important step forward was the development of a healthy seed cane program
based on hot-water treatment of stalks
to be used for planting. However, this
method was hard on the cane and difficult to accomplish technically and logistically. Also, it did not provide complete
control. As a result, ratoon stunting
disease continued to be a widespread
problem. In addition, heat treatment did
not control other important systemic
diseases, including leaf scald, mosaic
and smut.

In 1984, Freddie Martin of the LSU
AgCenter and a private investment
group discussed a different idea for
a healthy seed cane program for the
Louisiana sugarcane industry. The idea
was to use a lab technique, tissue culture, to mass produce healthy planting
material of sugarcane varieties to sell to
farmers. This idea was met with interest
and considerable skepticism, so a group
of industry representatives from the
LSU AgCenter, the U.S. Department of
Agriculture, the American Sugar Cane
League, and the Louisiana Department
of Agriculture and Forestry (LDAF) was
assembled to explore whether the
concept was feasible and if it might
be possible to develop standards that

would independently verify the quality
of the product produced. The LDAF had
been responsible for seed certification
for other field crops, but these programs
were focused on ensuring varietal purity
and low weed seed infestation, whereas
the sugarcane program would be focused primarily on disease control.
There was a problem in that the
technology for rapid, sensitive, largescale disease detection was not yet
available. Nevertheless, the group
moved forward, and the Sugarcane
Seed Certification Program was established in 1986 with the first field inspections conducted on 879 acres of seed
cane the following year. In 1995, the LSU
AgCenter Sugarcane Disease Detection
Lab was established with industry support to provide disease monitoring. The
program represented a unique public
and private-sector partnership with a
goal to provide sugarcane farmers high
quality seed cane with little or no disease. The end result would be effective
disease management for the Louisiana
sugarcane industry.
The LDAF would be responsible
for administration of the program, inspections and certifying that all specified standards had been met. The LSU
AgCenter would be responsible for
obtaining the initial source material
of varieties from the LSU and USDA
breeding programs, producing healthy
plant material in a local quarantine to
be used by the companies as the source
for tissue culture, disease testing (once
appropriate methods became available),
and training for LDAF field inspectors.
Commercial seed cane companies
would maintain foundation stock plants
of the different varieties as the source
for tissue culture. They would also
mass produce plantlets in the lab and

increase the material in the field. Upon
certification, companies would then
sell and deliver certified seed cane to
farmers. The program utilized the varied
expertise and capabilities of the different entities in a complimentary way
to jointly accomplish a more effective
healthy seed cane program. In addition,
the sugarcane industry and the companies were both happy to have an independent verification of product quality.
The program starts every year with
a small group of experimental varieties
from the Louisiana Cooperative Sugarcane Breeding Program that are three
years away from possible release as
commercial varieties. There are detailed
certification standards for every step of
the process, including how the initial varieties are collected from the breeders,
how healthy plant material is produced
and delivered to companies, how “foundation stock” plants to be used as a
source for tissue culture are maintained,
and how vegetative increases of plants
are done in the field. There are standards specifying limits for variety mixtures, tissue culture off-types, weeds,
diseases and insects that are applied
through multiple visual inspections,
tissue sampling and disease testing. The
program has proven to be adaptable,
periodically making adjustments to
better ensure the quality of the product.
The Sugarcane Seed Certification
Program has resulted in successful management of multiple important diseases
of sugarcane in Louisiana. Ratoon
stunting disease continues to be the
most important disease of sugarcane
around the world, but it has not been
detected in Louisiana sugarcane fields in
many years. The program also minimizes
losses from other historically important
diseases, including smut, mosaic and

leaf scald. The program has helped to
prevent our most recent disease, yellow
leaf, from building up to damaging
levels. One significant benefit of the
program has been that it has allowed
successful cultivation of high yielding
varieties with moderate susceptibility to
certain diseases. By continuously introducing healthy material, the disease
may occur, but it does not build up to
damaging levels by the end of the crop
cycle. The current number one commercial variety, L 01-299, which is grown on
nearly 60% of the acreage, is susceptible
to smut. If farmers had to produce and
increase their own seed cane on the
farm, smut would steadily increase and
not allow successful cultivation of this
critically needed variety.
A mark of success for the program
is that no one even thinks about ratoon stunting disease anymore. Young
farmers do not even know what it is. The
Louisiana sugarcane industry has been
doing well and produced a new crop
record for the total amount of sugar
produced during 2020. The effective
management of sugarcane diseases
accomplished during the past 35 years
by the unique public and private sector
partnership that provides healthy
planting material through seed cane
certification has played an important
role in that success story.
Jeffrey W. Hoy is a professor in the Department of Plant
Pathology and Crop Physiology, and Lester P. Cannon is
the seed programs director for the Louisiana Department of Agriculture and Forestry.
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Increasing Yield and Quality Continue in
Cotton Breeding
Gerald O. Myers and John I. Dickson
Cotton is one of the oldest textile fibers in the world,
reaching back until the fifth or fourth millennium B.C., with
some of the earliest cultivation occurring in Mexico, India,
Egypt and China. One of the earliest reports of its cultivation
in what is now the United States dates to 1556 in Florida,
though it was found growing in the wild by Christopher Columbus in 1492 and along the banks of the Mississippi and its
tributaries by subsequent explorers. The first reported cultivation in Louisiana dates to 1729, but reports tracing to the
early 17th century exist. Louisiana State University Agricultural Experiment Station bulletins mentioning cotton fertility
research appeared in 1886, and the first testing of 22 different
cotton varieties appeared in 1887. Then, cotton variety trial
yields ranged from 420 to 586 pounds of lint per acre. More
than a century later, the state’s average yield has doubled.
Systematic research in cotton breeding and genetic improvement began in Louisiana when H.B. Brown joined the
staff of the Louisiana Agricultural Experiment Station in 1926
after working as a cotton breeder for Mississippi State University from 1916 to 1922 and an organizer for the Stoneville

Pedigreed Seed Company for four years. Initial work in 1926
was on conducting variety testing across the state. Production
scale lint yields at that time (a 10-year average from 1916 to
1927) in Louisiana were 152 pounds per acre. The year 1929
was a good year for cotton in Louisiana, with an average yield
of 189 pounds of lint per acre across 44 cotton-producing
parishes. The most widely planted variety was Half and Half,
which was 39.2% of the crop, and Brown stressed the importance of selecting good, locally adapted varieties for planting
with the advice, “It costs no more to grow a good variety than
a poor one.” The objectives of the cotton improvement and
breeding program were to increase lint yield, to produce more
uniform, longer cotton fiber and to produce larger bolls.
Increasing the yield and quality of cotton continues to
be the focus of the LSU cotton breeding research program. In
Brown’s era, source material for the breeding program came
from his prior work at Mississippi State University and Stoneville. Breeding methods included reselections out of existing
material to create hybridizations and make them more locally
adapted. Early studies by Brown also involved investigations

A flowering cotton plant.
Photo by Olivia McClure
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of leaf shape and plant pubescence. At the Louisiana Agricultural Experiment Station, he also conducted research on
improving wilt (Fusarium) resistance in cotton and led a 10year study on the effect of inbreeding on vigor (heterosis)
and production in cotton. In 1936, Brown was joined by John
Cotton, a U.S. Department of Agriculture cotton breeder and
geneticist who contributed to the improvement of disease
resistance in Louisiana cotton.
When Brown retired in 1946, Ferd W. Self became the lead
cotton breeder, and a major effort was initiated to improve
fiber and seed quality. The release of Stardel in 1955 represented a significant advance in fiber strength and uniformity.
Stardel Glandless, a commercial variety released in 1967, was
marketed as Rogers OB1.
M.T. Henderson served with Self and was involved in
cotton genetics. Many of Henderson’s students went on to
have a major impact on the cotton industry. One of these
students, Jack E. Jones, was responsible for cotton breeding
and variety development at the Louisiana Agricultural Experiment Station from 1950 to 1990. Jones' research focused
on the Fusarium wilt-nematode disease complex, reniform
nematodes, key insect pests (bollworms and budworms, boll
weevils and plant bugs) and how open-canopy traits affected
boll rot, earliness, insects and yield. These studies resulted in
the release of three varieties with unique leaf shapes: Gumbo,
an okra leaf (narrow leaf ) variety released in 1976; Pronto, a
super okra leaf variety released in 1976; and Gumbo 500, an
improved okra leaf variety released in 1981.
Jones made numerous contributions to cotton breeding
and genetics. Significant commercial impact was achieved
through the release and licensing of several cotton varieties.
Transgenic, or genetically engineered, versions of these varieties were also marketed. Notable among these were Paymaster 1218BG, the most widely planted cotton variety in the
Midsouth in 2001 and 2002, and Stoneville ST 5599 BR. Jones
also released numerous cotton lines, notable among these
being several with a trait for improved resistance to the budworm and bollworm complex, with resistance to root-knot
or reniform nematode pests, or other host plant resistance
traits. One of the more important lines in the development
of root-knot resistance in cotton was not bred by Jones, but
it is attributed to him — Wild Mexican Jack Jones. Jones was
recognized with the Cotton Genetics Research Award in 1985.
His impact is extended by the numerous graduate students
he mentored.
Serving alongside Jones for many years was another LSU
cotton breeder, David Caldwell, whose research interests included naked seed types, root-knot nematode resistance and
genetic male sterility. Caldwell was coordinator of the state
cotton variety trials and a collaborator on various national
and regional testing programs.
From 1990 to 1994, Steve Calhoun conducted the cotton
breeding and improvement program for the Louisiana Agricultural Experiment Station. He continued Jones’ host plant
resistance work, especially in the area of budworm/bollworm
resistance and calyx glanding. Their collaboration led to the
licensed release through Hartz (Paymaster) of three varieties:
H1215, H1220 and H1244.

Since 1994, the Cotton Breeding and Genetics Program
has been directed by Gerald Myers and retains the historical
focus of developing cotton breeding lines and varieties with
high yield potential and superior fiber quality specifically
adapted to Louisiana and the Midsouth. Research trials are
undertaken in collaboration with LSU AgCenter scientists and
research stations across the state, as well as cotton breeders
across the United States through participation in the National
Cotton Variety Trial, the Regional High Quality Tests and the
Regional Breeder Testing Network. The latter program is a
model for the cooperative testing of advanced breeding lines,
provides access to elite material for use in breeding, functions
across public cotton breeding programs throughout the U.S.
and has recently expanded to some private and international
collaborators — all under the blanket of one, simple agreement.
The current breeding program is based on a different
breeding method but has the same goals that have underpinned the LSU AgCenter’s cotton improvement program
since the late 19th century: high and stable yielding varieties
with superior fiber quality. As with previous generations
of breeders, other research areas that could contribute to
this overall goal are investigated. This includes developing
germplasm with tolerance to both root-knot and reniform
nematodes and developing varieties with different plant characteristics.
Recently concluded research projects have shown that
the insertion of transgenes (genes transferred from another
organism) for insect and herbicide resistance has made subtle
changes in other plant characteristics and identified new
sources of resistance to the root-knot nematode. Other projects have focused on improving the efficiency of breeding for
better yield and fiber quality, efficient methods of producing
hybrid cotton, stress tolerance and novel methods to incorporate beneficial traits from interspecific relatives.

FIBER IMPROVEMENT

Integral to developing cotton with improved fiber quality
has been the Cotton Fiber Testing Laboratory on the LSU
campus in Baton Rouge. The fiber lab is equipped with a
modern Uster High Volume Instrument for comprehensive
fiber evaluation. This service is invaluable in providing information on the fiber quality.
Modern plant breeding methods and new technological
tools can reduce the time needed to develop improved varieties, address pest and weed pressure, and ease agronomic
management, and this can all be done with greater precision
than ever before. The state average cotton yield in 2020 was
over 1,100 pounds of lint per acre, double what it was in the
first Louisiana Agricultural Experiment Station variety reports.
Fiber quality is up over 25% for the key traits of length and
strength with further progress expected. The second century
of cotton improvement research at the LSU AgCenter is full of
promise.
Gerald O. Myers is a professor and John I. Dickson is an instructor in the School of
Plant, Environmental and Soil Sciences.
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History and Significance of the Louisiana
Soybean Breeding and Variety Testing Programs
Blair Buckley and David O. Moseley
Relatively new, compared to many
of Louisiana’s crops, the soybean was
initially adopted in the United States
more than 100 years ago as a forage
crop. At the time, to find suitable varieties for forage production, university
soybean breeders selected varieties out
of introductions from Asian countries.
Time marches on, and through the
decades the LSU AgCenter has helped
Louisiana soybean producers adapt to
major transformations to production
through breeding and variety testing
here at home.

1920s-1940s, ADVENT OF
SOYBEAN BREEDING

The Louisiana Agricultural Experiment Station soybean breeding
program began in the late 1920s with
an emphasis on selection for forage
production. Plant material selected for
forage typically has prostrate growth
habits, high biomass and low seed production. Avoyelles, released in 1931, was
the first forage-type soybean released.
In 1940, there were only approximately 100,000 acres planted in
Louisiana; however, as a shift to grain
production occurred, the number
of acres increased, marking the first
major change in Louisiana soybean
production. Uses of soybean plants
began to change as the seed became
a viable source for oil, and in the early
1940s, most soybean acres began to be
planted for grain instead of forage.

1950s-1970s, FORAGING TO
SEED PRODUCTION

In Louisiana, there were more than
200,000 acres of soybean planted by
1956, increasing to more than 1 million
by 1967. Selection criteria included upright growth habit, decreased lodging
(falling over from wind and rain), in28

Louisiana Agriculture, Spring 2021

creased seed yield and decreased seed
shattering. Bienville, released in 1958,
was the first variety developed for seed
production. The Bossier and Curtis varieties were released a few years later in
the 1960s.
By the mid-60s, the first uniform
soybean variety trial was established
across the state to help producers select
the highest yielding and most stable
varieties. Uniform variety trials compare
the same varieties across different locations and environments in replicated
small research plots. The small plots
help reduce the environmental variation
between plots, and the multiple replications allow researchers to use statistics
to determine differences between varieties.
From 1968 to 1979, an average
of 16-20 varieties were screened at
research stations across the state,
which provided data in various environments. Initially, the varieties were
predominantly from university soybean
breeding programs.

1980s TO PRESENT, RISE OF
PRIVATE COMPANIES

A third transformation to Louisiana
soybean production took place between
the 1980s and early 2000s. Private companies began to enter more varieties by
1980, increasing the average number of
varieties to approximately 40 by 1983.
In the early 1980s, research stations
began screening varieties for differences
in yield potential and plant growth and
development traits in different production practices. Plant growth and development traits include maturity, plant
height, lodging, seed shattering and
disease resistance. Variety yield potential and plant growth and development
can change in different environments
within a location, including irrigated
and nonirrigated plots and soil types.

From 1968 to 1983, maturity groups 5-8
were tested. Maturity groups describe
the timing of growth and development
of the plant variety. They range from
000, which is the earliest and best
adapted to Canada, to 10. Generally, the
higher the maturity group number, the
later the maturity and the farther south
it is adapted.
In the 1990s, with the introduction
of herbicide resistance technology,
soybean varieties were made available
to producers from private companies
as well as university soybean breeding
programs.
Previously, producers in Louisiana would plant maturity groups 5-8
from mid-May to late-June. However,
planting soybean varieties with an earlier maturity group at an earlier planting
date was observed to promote higher
yield potential and stress avoidance. By
2000, producers began to plant maturity groups 3-5 soybeans in mid-April to
mid-to-late May.

DANGERS THROUGH THE
DECADES

Plant diseases, insects and environmental stresses emerge and change
over time, greatly reducing soybean
yield and profitability. The breeding program has adapted to address these issues, with the most economical method
being for producers to grow resistant
soybean varieties. The LSU AgCenter
soybean breeding program has focused
on identifying resistance to biotic
stresses, such as insects and pathogens,
and abiotic stresses, including weather
conditions and soil salt content, that
negatively influence plant growth and
development and has incorporated that
resistance into high-yielding soybeans:
• In the 1960s, screening and
breeding soybean for resistance
against nematodes, southern green

stink bug and the three-cornered alfalfa hopper began.
•

Because of outbreaks of stem canker, aerial blight, red
crown rot and frogeye leaf spot in the 1980s, researchers
began soybean resistance screenings. The Gregg variety,
released in 1983, provided resistance to both the soybean
cyst nematode and the reniform nematode.

•

The Buckshot 723 variety, released in 1990, was resistant
to stem canker. Increasingly, the soybean breeding program began selecting for hard seed coats in the 1990s
to combat seed weathering. During this time, varieties
also began to be screened for salt tolerance at the Macon
Ridge Research Station in Winnsboro.

•

Yield loss due to Cercospora leaf blight became a major
concern to Louisiana soybean producers in the 2000s, and
there is no resistant variety available yet. However, there
are some fungicides that are moderately effective for control of the disease. The breeding program has screened
soybean germplasm, breeding lines and varieties to identify Cercospora leaf blight resistance. Resistance is being
incorporated into soybeans with high yield potential.
Other soybean problems the breeding program is trying
to combat include flood and drought damage.

Demonstration research plots were planted in farmers’ fields in 11 parishes
in 2020. The parishes were: Avoyelles, Beauregard, Catahoula, East Carroll,
Madison, Natchitoches, Pointe Coupee, Richland, St. James, St. Landry and
West Carroll.

SOYBEAN PRODUCTION TODAY AND INTO
THE FUTURE

As soybean production shifted to include varieties with
earlier maturity and herbicide-resistant technology, the LSU
variety testing program was transformed. By the early 2000s,
there were approximately 150 to 200 varieties screened annually, mostly entered by private seed companies. The maturity
groups consisted of 3-6, with most of the varieties split between maturity groups 4 and 5.
In 2020, there were 154 varieties entered in the official
variety trial (OVT), testing resistance to herbicides including
glyphosate, dicamba, glufosinate, 2,4-D choline and sulfonylurea. There are still conventional varieties that do not have
resistance to nonselective herbicides.
Consistent through the years of variety testing in Louisiana, the main objective was to screen for performance in
yield and abiotic and biotic stress resistance. Scientists began
to screen the varieties for stresses as they would become
problematic. Currently, varieties are screened for target spot,
soybean rust, aerial blight and Cercospora leaf blight. They are
also tested for salt tolerance, taproot decline and weathering
resistance. Other types of field and lab testing screen varieties
for resistance to nematodes, aerial blight, Cercospora leaf
blight and stink bugs.
As production practices changed, LSU AgCenter soybean
breeding and variety testing has guided producers in variety
selection with unbiased research across the state. As production practices evolve, LSU AgCenter scientists will continue to
breed and test new varieties to discover the highest yielding
and most stable.
Blair Buckley is an associate professor at the Red River Research Station in Bossier City.
David O. Moseley is an assistant professor and extension soybean specialist at the
Dean Lee Research and Extension Center.

Soybeans are being harvested and the seeds weighed in one of the
demonstration fields in Beauregard Parish. Photo by David O. Moseley

Soybean plant developing pods. Photo by David O. Moseley
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Steve Harrison, who leads the
wheat and oat breeding programs
at the LSU AgCenter, stands in
front of a plot of triticale, a wheat
and cereal rye hybrid used as a
divider between wheat fields at
the Macon Ridge Research Station
in Winnsboro, Louisiana.

LSU AgCenter plant pathologist
Boyd Padgett examines oat
breeding lines for rust resistance
in yield trials at the Macon Ridge
Research Station in Winnsboro.
The LSU AgCenter has released
numerous oat varieties that
are used by growers for grain,
conservation tillage, forage and
wildlife food plots.

Photo by Bruce Schultz

Photo by Bruce Schultz

Development of Wheat and Oat Varieties
with Improved Yield and Disease Resistance
Stephen Harrison, Kelly Arceneaux, Niranjan Baisakh, Boyd Padgett and Paul P. “Trey” Price III
The LSU AgCenter wheat and oat breeding program
serves Louisiana growers by providing them with regionally
adapted, high-yielding varieties that have good disease resistance and favorable agronomic characteristics. The breeding
program has developed and released 25 wheat and oat varieties since 1996, an average of one new variety per year.
All releases were commercialized, and most were licensed to
regional seed companies to increase the seed and make the
variety available to producers.
It takes about 10 generations from the time two parents
are crossed until a new variety is available to growers. The
LSU AgCenter breeding program makes about 450 new wheat
crosses each year, which then begins a new 10-year cycle.
The first few years of the breeding cycle are focused on generation advancement and formation of pure lines from the
segregating populations that were created by crossing desirable parents. Starting with the third generation, individual
heads are harvested from healthy plants that have good agronomic characteristics and are visually appealing. Each head
is threshed and kept separate, grouped by family. Thirty to
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50 seeds from a given head are planted in a short “headrow,”
which is a single row grown from the seed on a single head.
Currently, there are 52,000 genetically distinct headrows at
the Central Research Station, in Baton Rouge, and the Macon
Ridge Research Station, in Winnsboro, Louisiana.
Starting with the sixth generation, headrows are carefully
evaluated and about 1,200 whole rows of desirable breeding
lines are hand harvested to produce enough seed to plant a
yield plot at the Baton Rouge and Winnsboro research stations the following year. Many breeding lines that enter firstyear yield trials are genetically sequenced and analyzed to determine their estimated breeding value. This data along with
molecular marker data for specific genes associated with desirable traits is then combined with information about actual
field performance from single plots at two locations (yield,
disease reaction, etc.) and used to decide which breeding
lines to advance to replicated trials over multiple locations.
About 100 breeding lines advanced from the preliminary
yield trials are entered in replicated yield trials across these
locations and eventually across the entire southeastern US.

With each year of evaluation, the number of breeding lines
advanced decreases, while the testing locations and amount
of data collected increases.
By the time a wheat or oat variety is released and commercially marketed, it has been evaluated in yield trials for
at least four years and tested in regional breeder trials and
in official variety trials of surrounding states. Prior to release,
each breeding line is screened in disease and insect trials to
determine its reaction. Each line is also evaluated with a panel
of molecular markers to determine presence of genes that
confer resistance to diseases such as stripe rust and Fusarium
head blight and to insects such as the Hessian fly, one of the
most destructive pests of wheat worldwide.

SUNGRAINS RESEARCH COOPERATION

The LSU AgCenter wheat and oat breeding program coordinates a seven-university wheat and oat breeding and variety development research group called SunGrains. The other
partners are Texas A&M, University of Arkansas, University of
Florida, University of Georgia, Clemson University and North
Carolina State University. Organized and led by the AgCenter
breeding program, they all collaboratively serve growers’
needs across the southeastern US.
SunGrains university breeders have released 20 oat, 10
triticale (a wheat and rye hybrid) and 35 wheat varieties since
2010, which are widely grown across the region under numerous company names. SunGrains breeding programs have
complete and open exchange of breeding material, including
the ability to make crosses using any SunGrains germplasm
and the right to select and advance each other’s breeding
lines when they are more suited to a breeding program other

than the one that developed the breeding line.
There are five SunGrains wheat yield trials and two oat
yield trials that evaluate advanced breeding lines across the
region. This allows each breeder to select among a much
larger group of elite breeding lines and frequently results in
identification and release of a variety by one breeder that
originated with another breeder. Data from these nurseries
provide a strong basis for variety release decisions and help to
identify the range of adaptation of each variety release.

BREEDING NEW OAT VARIETIES

The LSU AgCenter and University of Florida have a highly
collaborative oat breeding program that has jointly released
15 oat varieties since 2005. Oat varieties developed by this
combined effort are licensed and marketed by two Louisiana-based companies. Oat varieties developed by the AgCenter program include those that are used for animal feed, in
mixed winter pastures, for cover crop and conservation tillage
and as wildlife food plots.
The LSU AgCenter oat breeding program also coordinates
the USDA International Oat Nursery that serves as a means of
germplasm exchange for 30 oat breeders around the world.
The program collects, increases and distributes a set of about
250 oat lines each year and serves as a means of sharing
oat germplasm with unique disease resistance genes, good
milling quality and high forage yield.
Stephen Harrison is a professor, Kelly Arceneaux is a research associate, and Niranjan
Baisakh is an associate professor, all in the School of Plant, Environmental and Soil Sciences. Boyd Padgett is a professor and Paul P. “Trey” Price III is an associate professor,
both in the Central Region.
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Development of Wheat Varieties
Resistant to Fusarium Head Blight
Stephen Harrison, Kelly Arceneaux, Niranjan Baisakh, Boyd Padgett and
Paul P. “Trey” Price III
Fusarium head blight has become
the major limiting factor of high yield and
quality wheat in the Gulf Coast region in
the past decade. The disease is caused
by a fungal pathogen that infects wheat
heads during flowering, causing shriveled
and discolored grain or unfilled florets.
It is also referred to as scab because of
the discolored areas of heads infected
by the disease. Fusarium head blight has
significantly contributed to the decline
in wheat acreage in Louisiana over
the past 10 years. Wheat acreage now
hovers around 20,000 acreas compared
with more than 200,000 acres 10 years
ago. (See sidebar on Volatility in Wheat
Acreage).
A crop heavily infected by Fusarium
head blight will have reduced yield, low
test weight and mycotoxin levels above
the permitted level, resulting in rejection
by grain elevators. Currently, there are
only a few varieties with a significant level
of resistance to the disease adapted to
the Gulf Coast.
Louisiana wheat enters export markets through Mississippi River elevators,
so it is important that locally adapted,
scab-resistant varieties be identified
and developed. The best way to control
wheat scab is the application of effective
fungicides at flowering, coupled with use
of a variety containing several resistance
genes. The wheat breeding program
devotes a large amount of resources to
develop resistance and uses inoculated,
misted nurseries and molecular marker
technology.
Of the 461 wheat crosses made in
2020, 89% included parents with high
Fusarium head blight resistance and/
or known resistance genes. The parents
were chosen to combine good yield and
agronomic characteristics with resistance
genes from both parents in each cross.
Molecular markers play a key role in this
aspect of the breeding program. There
are about two dozen known genes that
32
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confer some level of disease resistance,
but none that do so adequately alone.
The only way to know what genes each
parent has, and to combine several different genes into one breeding line, is to
run molecular markers for the different
Fusarium head blight genes on candidate
parents and advanced lines. Genomic
selection is also an important aspect because it allows estimation of the cumulative effect of many minor genes for resistance present in the best breeding lines.
Wheat varieties susceptible to Fusarium head blight are grown both in
misted test areas and in normal field
settings to test commercial and experimental fungicides for efficacy. Fungicides
are applied during flowering, which is
the optimum timing for scab, at labeled
rates and appropriate water volumes.
Plots are then visually rated for Fusarium
head blight multiple times during the
rest of the season. At maturity, plots are
harvested using a specialized combine.
Currently, recommended commercial
fungicides for scab management include:
Caramba, Miravis Ace, Proline and Prosaro. Unfortunately, we can only achieve
50% control with the best fungicides
and highest water volumes; therefore,
planting scab-resistant varieties remains
of utmost importance.
The wheat breeding program has
made tremendous strides in development of Fusarium head blight resistant
varieties over the past decade. Today’s
varieties are much more resistant than
varieties from 20 years ago and continue
to improve. Likewise, tremendous strides
have been made in development and
deployment of fungicides for Fusarium
head blight management.
Stephen Harrison is a professor, Kelly Arceneaux is a
research associate, Niranjan Baisakh is an associate professor, all in the School of Plant, Environmental and Soil Sciences. Boyd Padgett is a professor, and Paul P. “Trey” Price
III is an associate professor, both in the Central Region.

Volatility in
Wheat Acreage
Harvested wheat acres in
Louisiana were estimated at
208,315 acres for the 2011 crop
year. The higher prices received
for wheat during 2011 compared
to 2010 were the primary factor
in this large increase in wheat
acreage planted and harvested
in the state. During 2011, yields
for wheat averaged 64 bushels
per acre, which was 16% higher
than the average yield reported
in 2010.
The harvested wheat acreage
in Louisiana for the 2010 crop
year was estimated at 108,294
acres (average yield of 55 bushels
per acre). 2009 harvested acreage
was more than 185,000. The
volatility in acreage is primarily
the result of variable feed grain
prices.
Michael Deliberto, LSU AgCenter economist

Economic Significance of the LSU AgCenter
Plant Breeding Program for Louisiana
Michael Deliberto and J. Matthew Fannin
The LSU AgCenter plays a critical
role in the breeding and development
of new rice, sugarcane, sweet potato,
wheat and oat varieties. Seven out of
every 10 fields of sugarcane and rice
in Louisiana are cultivated with AgCenter-developed varieties. For sweet
potatoes, that figure jumps to more
than nine out of 10. Although commercialized breeding programs dominate
variety development for corn, cotton
and soybeans, AgCenter researchers
and specialists test these varieties extensively for their suitability to grow in
Louisiana.
Investment in the AgCenter’s plant
breeding programs is born out of necessity because varieties fall out of favor
as new pests and diseases emerge. Improved variety traits provide economic
value and stability for Louisiana’s agricultural industry.

RICE AND HERBICIDETOLERANT TECHNOLOGY

The LSU AgCenter H. Rouse Caffey
Rice Research Station in Crowley develops new rice varieties based on yield
potential, milling quality, disease resistance and desired production characteristics. In the late 1990s, AgCenter scientists developed Clearfield rice varieties
from a natural mutation in the breeding
process. The Clearfield lines are resistant
to Clearfield herbicide, which allows
growers to chemically control field infestations of red rice, which is a noxious
weed that had impeded Louisiana rice
production for decades.
A secondary benefit that resulted
from this variety development was in
streamlining the production practice
for how Clearfield rice is planted. Drill
seeding into the ground was adopted as
an alternative planting method to aerial
water seeding. Today, 43 percent of Louisiana’s rice acreage is Clearfield. Various
Clearfield varieties are also planted in

Arkansas, Texas, Missouri, Mississippi,
Florida and other countries.
The AgCenter’s herbicide-tolerant
rice technology contributes up to $95
million in annual management cost savings for rice producers. In addition, by
improving the quality of long grain rice
in the southern U.S., the technology has
created an estimated economic benefit
to the overall industry, beyond farm
management cost savings, in excess of
$155 million since 2009.
Undoubtedly, rice variety research
has a tremendous economic impact in
Louisiana. In the mid-1990s, average
rice yield per acre in Louisiana was
4,600 pounds, as reported by the U.S.
Department of Agriculture. In 2007, the
average yield exceeded 6,100 pounds
per acre and improved to 7,000 pounds
per acre in 2013. Given current market
conditions for rice, this yield increase
translates into a revenue increase of
nearly $30 per acre (assuming a $12 per
hundredweight rice price).
This increase in productivity is due
to both breeding research and agronomic research conducted by AgCenter
scientists. Rice varieties with desirable
traits that mature quickly allow growers
to harvest a second crop each year in a
highly efficient, less resource intensive
manner. Shorter growing cycles also
lend protection against bad weather
events. A fast-maturing rice variety can
be planted in March and harvested
ahead of peak hurricane season in
mid-August.
Over the previous two crop years,
the farm gate value for rice in Louisiana
ranged between $295 million to $380
million. If value-added activities, such
as milling, are taken into account, that
number jumps by an additional $126.4
million for a total yearly economic contribution to the state that can exceed
$506 million. Rice consistently ranks in
the top five highest valued plant com-

modities (excluding forestry) produced
in the state in a given year.

HIGH VALUE OF SUGARCANE

Sugar occupies a vital place in the
agricultural landscape of Louisiana. To
maintain sugar’s footprint in Louisiana,
researchers at the LSU AgCenter Sugar
Research Station, in St. Gabriel, work in
association with the USDA Agricultural
Research Service Sugarcane Research
Unit in Houma and the American Sugar
Cane League in Thibodaux to develop
new sugarcane varieties.
Advancements in cultivation and
pest management practices contribute
to the longevity of a variety’s time in
production. Development of a new sugarcane variety can take up to 12 years.
Through this selection process, old parents are used in new combinations, and
new parents with better genetic contributions are added, which, breeders
hope, lead to improvements.
Over the past 30 years, the sugarcane yield per acre has nearly doubled
in Louisiana. In 1990, average yield
was 20.6 tons per acre. In 2018, the
average yield set a record at 35.3 tons
per acre. The increase in the value of
sugarcane production in Louisiana can
be attributed to breeding research and
the adoption of advanced production
practices that collectively improve
economic efficiency. For example, farm
output is measured by the pounds of
sugar produced per farm acre. Over the
past three decades, average sugar yields
in Louisiana have increased from 4,500
pounds to a high of 7,700 pounds per
acre as reported by the USDA. Under
current market conditions, this growth
in yield translates into an increase in
gross revenue of more than $800 per
acre (assuming a $0.255 per pound raw
sugar price) or $489 per farm acre after
processing charges are considered.
Because sugarcane is a perennial
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crop (successive crops are possible from
previously harvested sugarcane acres
and are known as rattoon), another
benefit is the prolonged stubbling (or
rattoon) ability that make sugarcane varieties economically feasible to remain
in production on the farm. The average
crop cycle length has increased on some
farms from three years to as high as six
years.
The gross farm value of the 2018
sugarcane crop in Louisiana was $600.1
million for both sugar and molasses
(a byproduct of sugar extraction). The
2018 crop year was a record-setting year
for the Louisiana sugarcane industry
in terms of value. This gross farm value
represents 60% of the value of the sugar
and 50% of the value of molasses produced, as revenues are split between
tenant producers and landowners. The
remaining percentages are for raw sugar
processing, which amounted to $408.6
million. Therefore, the total value of the
sugarcane crop to Louisiana producers,
processors and landlords at the first
processing level was $1.009 billion. Outside of forestry, sugarcane is the highest
valued plant commodity cultivated in
the state.

LOUISIANA SWEET
POTATOES DOMINATE

Louisiana produces three major
varieties of sweet potatoes: Beauregard,
Orleans and Bayou Belle. LSU AgCenter
sweet potato varieties are widely prevalent and dominate plantings in both
Arkansas and Mississippi as well as in
several countries in Central America
and Australia. Like sugarcane, sweet
potatoes are grown commercially from
cuttings rather than seeds. No commercial companies develop new sweet
potato varieties in the U.S, making university programs the sole source of new
varieties. The AgCenter Sweet Potato
Research Station in Chase is the only
research station in the United States
solely devoted to sweet potato research
and development. Breeders identify desired plant characteristics such as yield,
shape, disease resistance and sprouting
ability. Growers typically retain a portion
of the previous year’s harvest for seed
potatoes. However, succeeding generations can, over time, become sus34
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ceptible to disease. Therefore, growers
must purchase “clean seed” from the
AgCenter to replenish farm seed stock.
Louisiana’s total gross farm gate
value for sweet potatoes over the
previous two crop years is estimated
to range between $47 million to $54
million. When value-added activities
for sweet potatoes of $40.49 million
are considered, the total value of sweet
potato production was in the neighborhood of $94.48 million for Louisiana.
The economic value from sweet potato
production in Louisiana ranks in the top
10 for all plant commodities.

WHEAT AND OATS REMAIN
IMPORTANT ALTERNATIVE
CROPS

Wheat provides Louisiana growers
a cropping alternative in the spring and
early summer, and wheat varieties developed must be resistant to diseases
encountered in Louisiana’s subtropical
climate. In addition to generating a
revenue stream, wheat also contributes
to conservation tillage and provides a
winter cover crop, which promotes soil
health. Although wheat seed may be
marketed by a commercial company,
growers largely depend on university breeding programs. These public
breeding programs award a variety

license to a commercial company for
producing, processing and distribution
channels for wheat seed.
No commercial breeding program
exists for oats in the U.S. In the southern
Gulf Coast Region, the LSU AgCenter is
one of only two university breeding programs that produce oats for pastures,
horse feed and wildlife food plots.
Wheat production in Louisiana has
increased significantly over the past 30
years, with the average per acre yield
increasing from 33 to 65 bushels as
reported by the USDA. This equates to
a value of $160 per acre (assuming a
$5 per bushel price). However, wheat
acreage remains under 20,000 acres as
the economic profitability of wheat in
most years does not compete with alternative crops such as corn and soybeans.
Wheat’s gross farm gate value in
Louisiana over the previous two crop
years ranged between $2.6 million and
$3.3 million. Valued-added activities
contributed an additional $450,000 in
economic activity, bringing wheat’s total
impact in Louisiana to upwards of $3.75
million. The gross farm gate value of oat
production in Louisiana is $185,642.
Michael Deliberto is an associate professor and J.
Matthew Fannin is the William H. Alexander Professor
in the Department of Agricultural Economics and
Agribusiness.

The LSU AgCenter's cotton breeding program does not produce new varieties any more; its goal is to
improve cotton fiber quality. Photo by Dennis Burns

Rice is being harvested at the South
Farm at the LSU AgCenter H. Rouse
Caffey Research Station in Crowley,
where a total of 58 new rice varieties
have been developed since the station
was established in 1909. Rice variety
research has had a tremendous
economic impact in Louisiana. In the
mid-1990s, average rice yield per
acre was 4,600 pounds, whereas in
2007, the average yield exceeded
6,100 pounds per acre and improved
to 7,000 pounds per acre in 2013.
Given current market conditions for
rice, this yield increase translates into
a revenue increase of nearly $30 per
acre. Photo by Bruce Schultz
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Inside:
Louisiana’s early rice growers in the late 19th and early
20th centuries recognized the need for research to help
them sustain their burgeoning industry. Through a
combination of local, state and federal funding, they
established what is now the H. Rouse Caffey Rice Research
Station in 1909.
				See page 12

LSU AgCenter
128 Knapp Hall
Baton Rouge, LA 70803

Louisiana sweet potatoes enjoy widespread popularity
across the United States. But now more international
partners are licensing products to be grown in other parts
of the world.
				See page 17
Louisiana represents the northern-most latitude where
sugarcane can be grown. This would not be possible
without the continual production of new varieties of
the crop in partnership with the U.S. Department of
Agriculture and the American Sugar Cane League.
				See page 22
The wheat breeding program is vital for Louisiana because
wheat provides a cropping alternative in the spring and
early summer, and wheat varieties developed must be
resistant to diseases encountered in the state’s subtropical
climate.
				See page 33
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