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Partnering Between Texas A&M and USDA-ARS
Scientist at the Beaumont Center
A System Researcher’s Perspective (L. T. Wilson)
The USDA unit has been a part of the Beaumont
Center since 1914, which includes all but five
years of our Center’s existence. As federal budgets
and research priorities have changed over the
years, from time to time USDA administration has
considered closing our USDA unit. Each time, an
outcry arose and USDA rethought their proposed
actions. Unfortunately, USDA has again decided to
close Beaumont’s USDA unit. Unless a last minute
repreive occurs, Beaumont’s USDA unit will close
at the end of January 2012. All of us will miss our
USDA colleagues. The following briefly describes
some of the thoughts of our Texas A&M scientists.
Through the years, I have worked with a number
of Beaumont’s USDA scientist. In the early 1990s,
Anna McClung served on two of my graduate
student dissertation committees, first with Guowei
Wu quantifying the underlying basis for rice growth
and development, and later with Omar Samonte
studying how different phenotypic traits influenced
yield performance, crop maturity, and nitrogen use
efficiency. From 1998 through 2001, Anna and
Shannon Pinson worked as part of a team where
we phenotyped nearly 200 rice genotypes as part of
a project funded by Texas A&M. And, in the early
2000s, I worked with Christine Bergman who used
samples from my lab’s extensive collection of rice
tissue samples to determine whether rice nitrogen and
total non-structural carbohydrate concentrations could
be estimated using a non-destructive near-infrared
sampling method. Anna, Shannon, and Christine have

all been valuable members of these collaborations,
each bringing expertise to the partnership. Since
creating Texas Rice in 2001, a number of USDA
scientists have also contributed dozens of articles
and hundreds of research highlights. Other than the
difference in who pays each scientist’s salary, there
has been almost no distinction between the state and
federal scientists in this partnership.
During my career, I have watched from the sideline
the continual evolution of USDA as it responded to
the needs of agriculture and the whims (and winds)
of politics. I have seen and worked with a number
of quality USDA research scientists from Beaumont,
Lubbock, Big Spring, Mission, College Station,
and Austin, Texas; Houma, Louisiana; Maricopa
and Phoenix, Arizona; and Baltimore, Maryland, to
name a few. Most of my collaborations with USDA
scientists will continue, but I will miss bouncing ideas
off of my Beaumont USDA colleagues at the spur of
the moment. I would like to think USDA will miss
the partnering and the tremendous facilities we have
at Beaumont and Eagle Lake. It is sad that 2012 will
mark the end of a 98 year partnership with USDA.
An Inbred Rice Breeder’s Perspective (R. E.
Tabien)
Since 1914, the USDA-ARS-Beaumont Rice Unit
has had an invaluable impact on the Center. In the
nearly 100 years that USDA has been a member of the
Beaumont Center, its scientists have been important
partners not only in varietal improvement but also in
Continued on page 7
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Marchetti who passed away following a valiant fight
with cancer. Toni will be long remembered for his
tremendous knowledge of rice plant pathology and
his considerable contribution to rice production and
management. After Toni retired in 2001, we were
fortunate in continuing to see him almost every year
either when he dropped by to say hi or when his
barbershop quartet sang oldies but goodies during
the Center’s annual Christmas luncheon. It is hard
to believe such a giving person is no longer with us.
On an equally sad note, 2011 saw the loss of Bill
Dishman Sr. Bill was a great person who always had
something positive to say about everyone. He was a
strong friend to our Center, a tireless worker for the
rice industry, and he is sorely missed.
On a positive note, 2011 saw the release of two new
rice varieties, bringing the total number of releases
by the Center to 47. ‘Colorado’ and ‘Antonio’, differ
from previously released rice varieties from Texas,
in that they are the very first rice varieties developed
by the Texas A&M University System rice breeding
program. In the past, the Center was fortunate to have
a strong USDA-ARS rice-breeding program. This
changed when USDA made a decision about 10 years
ago to shift its plant breeding focus to fundamental
aspects of genetics and away from releasing new
varieties. This triggered the initiation of a state rice
breeding program and, soon after, the hiring of Dante
Tabien as the Center’s first full time state rice breeder.
I am hopeful that the 10 years of hard work invested
in developing Colorado and Antonio will pay-off with
increased yields and better grain quality. Field results
suggest these releases will provide a 7 to 9% yield
increase over our current inbred check variety, with a

Bringing in the New Year!
Welcome to the Winter Issue of Texas Rice. This

issue represents the end of our 11th year of producing
Texas Rice, with somewhere near 1,500 pages of
published information. Looking back, it is interesting
that Texas Rice has been in existence two years
longer than the Beaumont Center website and even
longer than the electronic version of our rice crop
survey. I still remember having to literally pull my
hair out trying to pull together historic temperature,
precipitation, and solar radiation data from different
locations around the U.S. where rice is produced so
that I could analyze the effects of climate on rice
yield performance. Now, the Beaumont Center has
possibly the single largest web-accessible climatic
database of any Land Grant University, containing
over 20,000 climate stations representing a large
majority of countries.
At the time the first issue of Texas Rice was
produced, Toni Marchetti was retiring from the
Beaumont Center, with Fred Turner, Garry McCauley,
Mo Way, Shannon Pinson, Anna McClung, Bob
Fjellstrom, Christine Bergman, Lee Tarpley, and
myself as project leaders. The 10 years that have
passed since then have seen a number of changes.
Fred is now enjoying retirement, Anna and Bob
have been relocated to the USDA Stuttgart, Arkansas
Center, Christine is now a professor at the University
of Nevada, and we have a whole slew of new scientists
including Yubin Yang (biological systems analyst),
Ming Chen (cereal quality), Rodante Tabien (inbred
rice breeding), Omar Samonte (hybrid rice breeding),
Shane Zhou (plant pathology), and Fugen Dou (plant
and soil nutrition).
The upcoming New Year is a time to remember
and a time to plan. 2011 saw the loss of Dr. Toni

Continued on page 14
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Do Rice Varieties have Differences in their
Plant Mineral Nutrition?
Plant mineral nutrition refers to mineral nutrition

used as a model organism for studying the genes
and biochemistry that control plant traits because,
due to its small size and exceptionally short growth
cycle (requires just 5 weeks to progress from seed
to seed), it is relatively easy to grow and study.
Evidence from Arabidopsis studies show that the
mineral composition patterns of leaves are closely
associated with the physiological status of the plant
(Baxter et al., 2008). For rice, this suggests that the
control of concentration will vary among minerals,
that the mineral nutrition might vary by variety, and
that careful study can help us better understand plant
nutrition. Although a major purpose of the project
is to identify ways to improve the human mineral
nutrient value of the rice grain, another purpose is to
identify ways to improve the mineral nutrition of rice
and other grain crops, by virtue of rice as an example
or model crop.
Drs. Lee Tarpley (Texas AgriLife Research and
Extension Center) and Shannon Pinson (USDA-ARS
Rice Research Unit), both in Beaumont, TX, along
with Drs. David Salt (Purdue University) and Mary
Lou Guerinot (Dartmouth College) have received
funding from the National Science Foundation to
conduct research to identify the plant mechanisms
and genes that control the uptake and accumulation of
minerals within rice plants and grains. Ratnaprabha
is a Texas A&M graduate student assisting with the
research being conducted in Beaumont, TX.
In 2007 and 2008, preliminary trials in both flooded
and unflooded conditions were conducted on 1,643
rice varieties from more than 114 countries. These
trials, conducted at the Beaumont Center, identified

affecting the plant’s health and productivity, including
the effects of essential elements as well as nonnutrient elements that are important (beneficial or
detrimental) for plant growth and development. For
example, producers often apply nitrogen, phosphorus,
potassium and other minerals when they are needed for
good crop nutritional health and yield. Plant mineral
composition is governed by several factors such as
plant morphology, physiology, and genetics, as well
as environmental factors such as soil fertility, acidity,
temperature, and presence of oxygen. This means that
critical understanding of plant nutritional differences
comes from detailed studies based on variety, growth
stage, and soil environment, which govern the
chemical interactions among minerals. In the future,
varieties having reduced fertility requirements might
be made available through breeding.
The amount of each mineral that a plant takes up
from the soil and the pattern of where each mineral
accumulates in the different plant parts are largely
dependent on plant growth stage. It is not surprising
that accumulation patterns vary among minerals
because of differences in the processes and functions
that each mineral is involved with.
Mineral accumulation patterns can provide clues
about processes in the plant that might control levels
of a particular mineral. For example, if a mineral is
present at similar levels in leaves of various ages as
well as in grain, then this suggests that the primary
control of concentrations of that mineral (in grain
or in leaves) is root uptake (how much is taken
up as opposed to how it is distributed once in the
plant). Arabidopsis is a wild mustard plant often

Continued on the next page
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Plant Mineral Nutrition ...
differences in the mineral
nutrition among rice varieties,
with some having extreme
grain mineral composition.
In 2010, a study was
conducted
to
determine
the
association
between
concentrations of minerals in
grain with those seen in leaves
of seedlings. One benefit is
to determine if grain mineral
Fig. 1. Rice plants at different growth stages grown at Beaumont in 2010.
differences can be selected by
breeders in young seedlings,
and thus, save significant time
compared with developing mature
plants to produce grain to then
study. Another offshoot is the
identification of varieties with
seedlings that have exceptional
ability to draw minerals from the
soil and accumulate them in leaves.
A positive association across
varieties for a particular mineral
would imply that screening studies
could be conducted at the seedling
stages, and desirable traits and
their genes could be identified at
this early growth stage. Forty rice
varieties selected for their extreme
grain mineral composition (as
Fig. 2. High grain-Mo varieties also show high leaf Mo concentrations.
observed in the 2007 and 2008
trials) were grown in an outdoor
David Salt at Purdue University. This data was used
potted plant study. Beaumont field soil (League
to determine whether the varieties selected for their
clay) was used as this represented rice farm soil in
high concentrations in grain for particular minerals
the area. The varieties were sown on seven planting
also exhibited high concentrations in leaves.
dates at 1-week intervals (Fig. 1). The soil moisture
Significant associations were observed between
was maintained at field capacity (not flooded), and
the mineral concentrations in grain obtained from
plants were fertilized weekly with a complete nutrient
the 2007-2008 field trials and mineral concentrations
solution. When the seventh planting date was two
in seedling leaf observed in the 2010 outdoor potted
weeks old, leaves were sampled from all planting
plant study for molybdenum (Mo), calcium (Ca),
dates to represent different plant growth stages. The
arsenic (As), and cadmium (Cd). Many of the
tip (about 2 inches) of the most recent fully opened leaf
varieties that had high levels in the grain also had
per plant was sampled, and the concentrations of 16
high levels in the leaves. In these cases, high leaf
minerals were determined using inductively coupled
plasma-mass spectrometry (ICP-MS), courtesy of Dr.
Continued on the next page
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mineral concentration could be
considered potentially predictive
of high grain concentration.
These associations suggest the
mechanisms
controlling
the
concentrations, and much of the
plant nutrition specific for these
minerals, can likely be studied
in seedlings. For many of the
minerals such as Ca, As, and Cd,
only some of the varieties that
had high grain levels also had
high leaf levels. Such varietyto-variety differences suggest
that the different varieties have
different mechanisms underlying
their high grain concentrations.
For other minerals, no meaningful
Fig. 3. High grain-Ca varieties show both high and low leaf-Ca
association was found between
concentrations. Lemont is represented by green circles.
grain and leaf data.
Molybdenum is an essential
signaling that triggers a sequence of biochemical
micronutrient required by plants in very low amounts processes in response to environmental cues. An
(0.1 to 1 ppm). It is required for various physiological, example of this cellular signaling is the hypersensitive
biochemical, and metabolic processes. For example, reaction that underlies resistance to rice blast disease.
at the cellular level, it plays an important role as a co- Figure 3 shows leaf Ca concentrations at four plant
factor with nitrate reductase enzyme, which converts growth stages for five rice lines (selected for their
nitrate into nitrite, and thus helps plants assimilate and high grain Ca concentrations) in comparison to
retain nitrogen. However, Mo is not readily available Lemont (green dots), which represents the level of Ca
to plants in acidic soils as it is strongly adsorbed in standard U.S. rice varieties. The varieties within
to the clay minerals. Mo deficiency often occurs in the upper black circle are high grain Ca varieties that
these soils, resulting in negative effects on growth, also exhibited high leaf Ca compared to other varieties
development, and grain yield. Five of the six varieties such as Lemont. The lower black circle in Figure 3
selected for their high grain Mo concentration also contains the rice varieties that exhibited high grain
exhibited the highest observed leaf Mo concentrations Ca concentration but did not exhibit high leaf Ca. Our
(circled in Fig. 2). This implied that seedling leaf tips conclusions are that the physiological mechanisms,
can be used to select among breeding progeny for and therefore likely the genes, providing high grain
grain Mo concentration. It is worth noting that these Ca levels differ among groups of varieties, and that
five varieties, which varied widely in plant growth only some of these mechanisms can be screened at
type, all originated from Malaysia, where the soils are the seedling stage.
known to be highly acidic. These high grain- and leafArsenic and cadmium are heavy metals that
Mo accumulations are hypothesized to be an acid-soil are toxic to both plants and humans. When rice is
tolerance mechanism that should be studied.
grown in As- or Cd-contaminated soils or irrigation
Calcium is an important structural element of plant water, which happens in some regions around the
cell walls (calcium pectate) and helps stabilize cell world, grain yields are reduced and the grain can
membranes. It also plays an important role in cellular
Continued on the next page
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contain unhealthy high As or Cd
concentrations. Genetic efforts
focus on identifying varieties that
either limit the amount of As and
Cd taken up by the roots (low
leaf and grain concentrations) or
sequester As and Cd in a chelated
or detoxified form in leaves.
Sequestration of these heavy metals
improves plant health and limits
the amounts that are transported
and accumulated in the grain. In
this case, the U.S. variety Lemont
was found to produce grain low
in As and Cd. Many of the rice
varieties that were found to exhibit
high grain As or Cd also showed
high leaf As or Cd (Fig. 4 and
Fig. 4. High grain-As varieties show both high and low leaf-As
5, respectively), suggesting that
concentrations.
these particular varieties exhibited
high grain concentrations due
to higher mineral uptake by the
roots, and that these physiological
mechanisms (and genes) can be
identified at the seedling stage.
It is possible that different
varieties
have
different
physiological
mechanisms
underlying their high grain
mineral concentrations, some of
which may be reflected in seedling
leaves. Observations of leaf and
grain mineral concentrations in
genetically segregating breeding
progeny will be used to further
investigate the relationships
between
grain
and
leaf
concentrations of Mo, Ca, As, Cd,
Fig. 5. High grain-Cd varieties show both high and low leaf-Cd
and other minerals. For minerals
concentrations.
such as copper, magnesium,
manganese, nickel, phosphorus,
rice varieties show clear differences in their mineral
rubidium, sulfur and zinc, no associations were found nutrition. An increased understanding of these
between grain and leaf concentrations, either for high differences can be exploited to improve rice grain
or low concentrations.
mineral nutrition for humans, but also to improve rice
To answer the question presented in the title,
Continued on the next page
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plant mineral nutrition. For some minerals, research
with seedlings can be used to accelerate breeding
selections for improved grain and plant nutrition,
and to identify physiological mechanisms controlling
grain or plant mineral nutrient and anti-nutrient
levels.

M. Borghi, J. Morrissey, M. L. Guerinot, and D.
L. Salt. 2008. The leaf ionome as a multivariable
system to detect a plant’s physiological status.
Proc. Nat. Acad. Sci. USA. 105: 12081-12086. *
*Article by Ratnaprabha Ratnaprabha and Drs.
Shannon Pinson and Lee Tarpley. For more
information, please contact Ratnaprabha (ratna125@
neo.tamu.edu), Dr. Pinson (Shannon.pinson@ars.
usda.gov) or Dr. Tarpley (ltarpley@tamu.edu).

We appreciate the support that the National
Science Foundation has provided for our project.
Reference:
Baxter, I. R., O. Vitek, B. Lahner, B. Muthukumar,

Partnering Texas A&M and USDA ...
the development of production technologies for rice
producers. Drs. Anna McClung, Shannon Pinson,
Robert Fjellstrom, and Ming Chen have shared their
expertise, germplasms, resources, and equipments
since the state rice breeding program started in
2003. Even their crews were all excited and very
supportive of the new state program as we initiated the
hybridization and generation advance that same year.
The tremendous support and encouragement paved
the way to what we have right now. The breeding
lines and the elite lines anticipated for release were
all products of collaboration with USDA in DNA
marker-assisted selection, grain quality testing, and
disease resistance evaluation. The strong linkage and
constant interaction with them have generated several
peer-reviewed publications and grants.
Dr. Ming Chen has been the main collaborator for
grain quality research and evaluation. She evaluated
the physico-chemical properties of our elite breeding
lines, thus limiting the entries to the best breeding
lines in terms of grain quality. Dr. Anna McClung
has been our primary partner in both classical and
molecular aspects of rice improvement, together with
Dr. Robert Fjellstrom, before he moved to Arkansas.
They facilitated the molecular evaluation of our
breeding line using DNA markers for amylose content
and blast resistance genes. The greenhouse and field
evaluations for blast and sheath blight in our breeding
lines were annually completed by the USDA group.

Dr. Shannon Pinson has been a mentor and strong
collaborator in gene mapping and development of
populations for genetics studies. In particular, she
curates the ‘TeQing x Lemont’ recombinant inbred
(RIL) population and the TeQing-into-Lemont
backcross introgression lines (TILs) that have been
important populations in locating and fine mapping
genes for plant traits such as tillering and disease
resistance. Her works on grain fissure resistance,
tillering ability, rice blast, and sheath blight disease
resistance have had a great impact on the state rice
breeding program.
USDA-ARS-Beaumont has been part of the state
breeding program and the Texas rice community
almost since the beginning of the Center’s inception.
Their lasting contributions will surely make an
indelible mark in Texas agriculture and so will their
absence.
A Hybrid Rice Breeder’s Perspective (S. O. PB.
Samonte)
USDA-ARS has helped train students over the
years. Graduate students of Texas A&M University
have come to the Beaumont Center to be trained on the
various aspects of rice improvement. In my case, my
training and collaboration with USDA-ARS started
in 1993 during my PhD in Plant Breeding training,
working with Dr. Anna M. McClung, who became
Continued on the next page
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a member of my advisory committee. In 1994 and
1995, I would be at TAMU at College Station during
the Fall and Spring semesters to attend classes, and I
would be at the Beaumont Center during the Summer
semesters to conducted my field experiments. Dr.
McClung’s crew, which consisted of Jodie Cammack,
Pat Carre, and Ed Hall, helped in the cultural
management of the field experiments. Our research
estimated the direct and indirect effects of yieldrelated traits on grain yield, and highlighted the traits
that rice breeders can use in the indirect selection
of grain yield (Samonte et al., 1998); estimated
the total nonstructural carbohydrates (TNCs) that
accumulate in the stems prior to heading and the
increase in panicle total non-structural carbohydrates
after heading (Samonte et al., 2001); and estimated
the magnitude of the variation in N content and
nitrogen use efficiency (NUE) among genotypes, as
well as their correlation with grain yield (Samonte
et al., 2006). Although USDA-ARS is pulling out of
the Beaumont Center, which I thought would never
happen, I am hoping to have collaborative researches
with them in the future.

five oral presentations, and four research posters
within a period of approximately two-years. Sharing
laboratory space and resources with Dr. Shannon
Pinson, rice geneticist at USDA-ARS, is another
huge benefit to Dr. Zhou’s rice plant pathology
research program. The laboratory sharing made it
possible for Dr. Zhou to start his research program
immediately after his joining the Beaumont Research
Center. Dr. Zhou expresses his sincere appreciation
to Dr. Pinson’s great support to his research program.
In addition, Dr. Zhou also extends his appreciation
to Mr. Jodie Cammack and Ms. Piper Roberts, farm
crew at the USDA-ARS Rice Research Center at
Beaumont, for their excellent technical support.
An Entomologist’s Perspective (M. O. Way)
Bob Cogburn (USDA-ARS Entomologist) and I
worked for several years to unravel the mystery of
“speck back peck” (SBP) which was plaguing Uncle
Ben’s. SBP is a discoloration of the rice grain in a
specific location — the “back” of the grain opposite
the germ. Initially, it was thought to be caused by
the rice stink bug or another insect(s) with piercingsucking mouthparts. Through cage, genetic, and
planting date investigations, we found this disorder
was not insect-related, but was associated with highyielding semi-dwarf cultivars, such as Lemont. In
addition, late-planted and/or ratoon rice was very
susceptible to this imperfection. Dr. Toni Marchetti
and I worked several years to determine if rice
water weevil damage predisposes rice to sheath
blight injury. Basically, we found no association.
Dr. Anna McClung and I have worked for many
years on screening rice cultivars for resistance/
susceptibility to rice water weevil. Selected cultivars,
such as medium grain varieties, exhibit a degree of
tolerance. This information is updated annually and
included in the Texas Rice Production Guidelines.
Dr. Shannon Pinson and I worked cooperatively
for many years as safety officers for the Beaumont
Center. We safety-trained many employees to make
the Beaumont Center a safer working environment.
We “tag-teamed” in our efforts — Dr. Pinson handled
general safety rules and policies while I emphasized
chemical safety. Also, USDA cooperated many times

A Plant Pathologist’s Perspective (X. G. Zhou)
The rice plant pathology research is a newly
established program at the AgriLife Research and
Extension Center at Beaumont. Since its establishment
in July 2009, it has developed a close partnership with
USDA-ARS. Dr. Xin-Gen (Shane) Zhou, the project
leader, has developed several research projects with
Dr. Anna McClung and other USDA-ARS scientists,
focusing on understanding the impacts of host
genetic resistance and cultural practice on disease
development in different rice cropping systems. This
research includes: 1) evaluation of disease and yield
responses of different rice varieties under conventional
and organic production systems; 2) identification and
mapping of resistance genes in rice against narrow
brown leaf spot; 3) development of new biocontrol
strategies for management of rice diseases; and 4)
evaluation of the effects of nutrient management on
the epidemics of diseases in rice. The collaborative
research with USDA-ARS has been very successful,
resulting in 24 publications (eight abstracts, three
conference proceedings, and 13 technical reports),

Continued on the next page
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in disposal of unwanted chemicals during “Amnesty
Day” clean ups.
There are many instances my project borrowed/
used supplies and equipment from USDA-ARS, and
USDA-ARS has participated as a partner in countless
Beaumont Center field days and RTWG meetings.
USDA-ARS has also been helpful in co-hosting the
many stakeholders and foreign visitors who tour the
Beaumont Center.
I will miss all the wonderful USDA-ARS
employees such as Bob Cogburn, Toni Marchetti,
Anna McClung, Charlie Bollich, Faye Seaberg,
Shannon Pinson, Davee Crowell, Shari Williamson,
Jodie Cammack, Kip Landry, Carl Henry, John Scott,
Melvin Moubeles, Naomi Gipson, Ming Chen, Eric
Christiansen, and Rick Boyd. Naomi, Ming, Eric and
Shannon always helped me host the many students
from local schools who visited the Beaumont Center
to learn about what we do for agriculture and science.
Whenever I needed help or advice (which was very
often), all of the USDA-ARS folks were most gracious
— always shared with no questions asked. I really
had a close relationship with Toni Marchetti, Bob
Cogburn, and Charlie Bollich who helped mentor me
when I was a young scientist. I remember going to
lunch with Toni and Bob at the small diner across
Aggie Drive — Geraldine Beverly ran this mom and
pop diner. The food was really good, but the best part
was getting a chance to relax with Bob and Toni. We
shared bad jokes, lied about fishing trips, cussed the
Aggie football team, cited the merits of our favorite
booze, and sweet-talked Geraldine into giving us
second helpings!!!

a small community that is held together by loosely
defined common interests. The USDA rice research
unit has been a part of this community far longer than
any individual and rather than attempting to define
its roles in the Beaumont Center community, it is
best to just say that the USDA is embedded in all
aspects of Center activities. Everybody wears many
hats and, with respect to personalities, the USDA
folks at Beaumont sure wear the full gamut of them
— always good for a story, quiet, intense, laid back,
and many more, so that is a bit tricky to navigate the
fond memories of them all in a brief memoir. The
common thread among all of the USDA scientists
and staff is a high level of expertise gained through
hard-won experience, both through “in-the-field”
or “in-the-lab” practical experience and through
dedicated study of their subject areas. I cannot think
of an example in which one of the USDA folks did
not either know the answer to my question or was
not able to suggest a way of getting to the answer.
This is an amazing legacy that I will miss with the
USDA Rice Research Unit’s relocation to Stuttgart.
Fortunately, a lot of this “community” legacy is not
really disappearing, just being “redefined”. At least
I reassure myself that several projects involving
cooperation among AgriLife and USDA scientists
are ongoing, and that the USDA scientists are as
committed as ever to continue improving the U.S.
Gulf Coast rice production systems among other
desirable tasks. I wish the USDA scientists and staff
the best in their relocation with its inevitable redefined
responsibilities, and look forward to continuing the
“community” for many years to come.

A Plant Physiologist’s Perspective (L. Tarpley)

A Plant and Soil Nutrition Scientist’s Perspective
(F. Dou)

One of the pleasures of working at a Center rather
than on campus is the greater extent of interactions
among the scientists and staff. The Center provides
more of a “small-town” atmosphere compared to the
urban feel of a large land-grant university. Of course,
we have more opportunity for conversations in passing,
but also, of necessity, we need to share resources,
and beyond this, we often need to share expertise to
address common problems, such as the improvement
of U.S. Gulf Coast rice production systems. All of
these ways of interacting come together to create

For the past couple of years, I have been
collaborating with Dr. Anna McClung, the Beaumont
Center’s USDA research leader, to improve soil
quality and nutrient management for organic rice.
One of the challenges in developing sustainable
organic rice production is to improve soil quality.
Information generated to improve soil quality is also
beneficial to other crop production systems including
conventional rice production. Soil organic matter
Continued on the next page
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References:

content in southern Texas is traditionally low due to
high temperature and humid climate. Soil quality and
nutrient supply is highly correlated with soil organic
matter content. Thus, management practices that
improve organic matter input and/or decrease soil
disturbance should be important for increasing soil
organic matter content. The experience and knowledge
of Dr. McClung has been greatly beneficial to my
understanding of organic rice production. Using soil
amendments and cover crops are two options that are
helpful in improving organic rice production. Our
preliminary studies have indicated that ‘Nature Safe’
and ‘Rhizogen’ are promising soil amendments for
organic rice production. Also, as a cover crop, clover
has a good performance in biomass production in
southern Texas. Our collaboration contributes to a
research proposal to develop sustainable organic rice
production. Overall, partnering with USDA scientists
has been beneficial to and has strengthened our
research activities.

Samonte, S. O. PB., L. T. Wilson, and A. M. McClung.
1998. Path analyses of yield and yield-related
traits of fifteen diverse rice genotypes. Crop
Science 38 (5): 1130-1136.
Samonte, S. O. PB., L. T. Wilson, A. M. McClung,
and L. Tarpley. 2001. Seasonal dynamics of
nonstructural carbohydrate partitioning in fifteen
diverse rice (Oryza sativa L.) genotypes. Crop
Science 41 (3): 902-909.
Samonte, S. O. PB., L. T. Wilson, J. C. Medley, S. R.
M. Pinson, A. M. McClung, and J. S. Lales. 2006.
Nitrogen utilization efficiency: Relationships with
grain yield, grain protein, and yield-related traits
in rice. Agronomy Journal 98 (1): 168–176. *
* Article by L. T. Wilson, R. E. Tabien, S. O. PB.
Samonte, X. G. Zhou, M. O. Way, L. Tarpley, and F.
Dou. Texas A&M AgriLife Research and Extension
Center at Beaumont, Texas.

Development of an Integrated Bioenergy
Supply Chain Analysis System
Cellulosic Feedstock

Biomass Modeling and Integrated Bioenergy
Analysis

Biofuel production in the United States has
historically focused on grain-based feedstock and
is concentrated in the mid-western states that have
abundant corn supplies. The 2010 USDA Biofuels
Strategic Production Report identifies the southeast
region as providing nearly half of the targeted 21
billion gallons of advanced biofuels per year by
2022, with the large majority from cellulosic biofuels.
Renewable feedstock that can be used for cellulosic
biofuel production include agricultural residues,
industrial and municipal solid wastes, forest wastes,
and dedicated bioenergy crops, such as switchgrass,
miscanthus, energycane, and biomass sorghum.
Perennial woody crops, such as hybrid poplars and
hybrid willows, are also a potential primary biomass
resource.

The integrated supply chain of a biofuel
production system consists of interdependent and
closely coupled operations, from biomass production
to harvesting, transport, conversion, and distribution
(Fig. 1). The biomass production operation provides
estimates of the quantity, quality, and spatial-temporal
availability of harvestable biomass, which serve as
inputs to schedule harvesting. Location and amount
of biomass from the harvesting operation serves
as inputs to the transport operation for scheduling
transport and delivery to a refinery or a temporary
storage facility. The conversion efficiency and speed
dictate the biomass delivery schedule and controls
the materials flow from farm fields to a biorefinery.
Given the expected narrow financial margins of
Continued on the next page
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biofuel
production,
it is essential to
dynamically optimize
the entire supply chain
operations to maintain
economic feasibility.
Model-based
analysis systems allow
comprehensive
and
rapid assessment of
yield potential and
economic feasibility
under a wide range of
conditions. Biomass
prediction
models
are
available
for
switchgrass and a few
woody species, but
Fig. 1. An integrated view of a bioenergy production system with key operations
not for energycane
and linkage.
or biomass sorghum.
Biomass
supply
chain models include
ORIBAS
(Oak
Ridge
Integrated
Bioenergy
Analysis
System and IBSAL
(Integrated Biomass
Supply Analysis and
Logistics). ORIBAS
was developed to
identify the most
promising
areas
for
commercial
development of ethanol
production facilities
using switchgrass as
the feedstock. IBSAL
simulates the collection
and transport logistics
of crop residues and
switchgrass as time Fig. 2. Integrated bioenergy analysis system.
dependent
events
representing
the
Biomass and Economic Viability Analyzer (BEVA)
working rate of equipment and the capacity of storage
Most existing bioenergy modeling efforts are
structures.
Continued on the next page
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based on average yields
and do not incorporate
seasonal
biomass
productivity
and
variability across years
and locations. As a
result, their usefulness
for
assessing
the
economic feasibility
of
farm-level
biomass
operations
or site selection of
biorefineries is very
limited. Furthermore,
these models have
yet to incorporate
energycane and high
biomass sorghum as
cellulosic feedstock,
Fig. 3. Major databases supporting current BEVA.
which further restricts
their
utility
for
and analysis tool, herein referred to as the Biomass
much of the U.S. Gulf Coast where these crops
and Economic Viability Analyzer (BEVA). BEVA
grow well. The challenges of providing accurate
consists of four major components: 1) Data Sources,
predictions of year-round biomass supply can only
2) Databases, 3) Bioenergy Analytics consisting of
be resolved by increasing the physiological detail
a Presentation Server and an Integration Server, and
in the underlying biomass crop models. We have
4) Web Interface (Fig. 2). Data sources are based on
developed physiologically detailed crop models for
publicly accessible web sites such as NCDC (National
a range of crop species for use in optimizing fertilizer,
Climatic Data Center, NRCS (Natural Resources
irrigation, cultivar selection, and insect management,
Conservation Service, NASS (National Agricultural
including rice, cotton, and tomatoes, and more
Statistics Service), KDF (Knowledge Discovery
recently energycane and biomass sorghum. Using the
Framework), BFIN (Bioenergy Feedstock Information
approach developed for our other cropping systems
Network), and iAIMS (Integrated Agricultural
modeling efforts, we have identified ca. 30 primary
Information and Management System). Data are
phenotypic traits that collectively determine cellulosic
consolidated into geo-referenced databases using an
crop growth, development, and biomass yield for 3
automated web searching and data retrieval tool. The
biomass sorghum and 5 energycane cultivars, and have
database system also manages user defined analysis
undertaken a vigorous parameterization, verification,
profiles and simulation results. The Integration
and validation process to allow accurate simulation
Server simulates and integrates the operations for
of seasonal biomass. Our previous research on crop
biomass production, harvest, transport, conversion,
modeling has shown that we can expect this approach
and associated economics. The Presentation Server
to explain from 85 to 95% of seasonal biomass
features components for data requests, processing,
variability, when validated using independent data.
analysis, and presentation, while the Web Interface
To address the challenge of providing year-round
provides an interactive environment for scenario
feedstock supply for bioenergy production for diverse
configuration, simulation, analysis and visualization.
climatic and soil environments in the U.S. Gulf Coast,
BEVA currently incorporates major features
we have developed a web-based integrated decision
Continued on the next page
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Further Research

found in previously described bioenergy models
as well as a number of improvements, including
dynamic integration with historic crop yield, climatic,
soil, cropland, and road network databases covering
the entire continental United States, geographic
information system for map analysis and display, and a
web-based analysis interface. These databases are the
foundation for BEVA and provide spatially referenced
data for bioenergy simulation and analysis (Fig. 3).
The cropland data provides spatial locations of fields
that can potentially grow bioenergy crops. Fields are
dynamically matched to site-specific climate and soil
data for simulation of crop biomass over time, and
determine the spatial scope of production footprints.
The climate data is also used to schedule biomass
harvest and transport. The road network is used to
optimize biomass transport.
BEVA performs biorefinery siting optimization
based on the spatial distribution of cropland, fieldlevel simulated biomass, transportation costs from
each field to each of several possible biorefinery sites
located near major highways, biomass conversion
efficiency, and annual biofuel production capacity.
BEVA initiates an analysis by simulating potential
biomass for parameterized bioenergy crops for a
minimum of 30 years for each field within each of
several grid areas covering the entire simulation area.
Fields within a grid, which is initially roughly the size
of a county, are analyzed for their net profitability.
Grid areas with average estimated net profitability
in the lowest 25% are excluded during the next
iteration. This process is automatically repeated at
progressively finer spatial scales until individual
fields are the unit for analysis. A field is deemed
suitable for bioenergy crop production only when
the estimated net economic performance exceeds
that for existing food, feed, and fiber crops. Field
level biomass performance and production costs are
aggregated to produce bioenergy feedstock footprints
for each of several biorefinery capacities. For each
biorefinery capacity, the estimated top 20 sites are
then ranked based on the descending order of their
benefit/cost ratios. For each proposed biorefinery,
the Network Analyst APIs in the ArcGIS Server is
used to find the most economic route from individual
fields to the biorefinery.

This research focuses on addressing three
major weaknesses of existing integrated bioenergy
analysis systems: lack of consideration of seasonal
biomass dynamics, limited capability to capture
yield variability across years and locations, and lack
of inclusion of energycane and biomass sorghum as
part of a bioenergy crop mix. Field experiments and
literature analysis are planned to provide additional
data to develop models for improved prediction of
seasonal biomass dynamics and yield variability
across years and locations. Improvements to BEVA
will result in a highly integrated bioenergy crop
production, harvesting, transport, and economics
analysis system. Major deliverables are:
• Site-specific biomass performance and net profit
distribution data/maps for energycane, biomass
sorghum, and switchgrass under different land use
and production scenarios
• Identification of energy crop cultivars that have the
greatest potential to produce optimal yield under
site-specific soil and weather conditions
• Identification and ranking of potential biorefinery
sites and recommendations for best biomass
production and delivery plans, and seasonal
requirements for temporary storage or alternative
feedstocks
• A web-based tool that allows customized decision
making analysis by biomass producers, bioenergy
facilities planners, operators, and policy analysts.
These deliverables will greatly improve our
understanding of bioenergy production systems,
identify data and operational weakness that need to be
strengthened, evaluate potential economic risks and
uncertainties, and facilitate the transfer of knowledge
to stakeholders. *
* Article by Yubin Yang, Lloyd T. Wilson, and Jing
Wang. Texas A&M System AgriLife Research and
Extension Center at Beaumont, Texas. For more
information, please contact Dr. Yang (yyang@aesrg.
tamu.edu) or Dr. Wilson (lt-wilson@aesrg.tamu.
edu).
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milling quality that is similar to Presidio. Although it
is a bit premature, further improvements appear to be
coming. As a case in point, the five best performing
genotypes from the top 26 advanced genotypes that
have been developed through our Center’s highyielding varietal development program, out-yield our
inbred check by an average of 23%, which suggests
there is considerable potential for future superior
performing releases. Only time will tell which of
these 26 genotypes survive the gauntlet of requiring
high yield-stability, superior grain quality, strong
disease resistance, acceptable plant height, superior
lodging resistance, and a plethora of other traits, and
to do so across evaluation sites for multiple years of
testing.
Although less traumatic than the loss of friends
and colleagues, a few months ago our Center was
informed that its USDA-ARS employees were being
relocated to the USDA rice research unit located in
Stuttgart, Arkansas. A justification for this relocation
was USDA’s fear that funding for its Beaumont
“satellite” unit would eventually be targeted for
elimination as reoccurring federal budget woes
continued. USDA-ARS rice research units were
once located at state rice research centers in each
rice producing state, but will soon only be located at
the University of Arkansas Center in Stuttgart. This
suggests there is reason to believe USDA-ARS will
continue to shrink.
Losers in this move include the personal and
professional partnerships between the State and
federal researchers. While some of our state and
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federal researchers will continue to work together,
the greatly increased distances will inevitably result
in some of the partnerships being harder to maintain.
The Texas rice industry will also lose as a result of
this consolidation. USDA has long served the needs
of our growers by developing new rice varieties, by
evaluating the quality of grain, and historically by
making sure that new varieties had acceptable levels
of resistance to plant diseases.
As a tribute to the partnership that the Beaumont
Center has had with USDA since 1914, this issue
of Texas Rice includes an article that highlighting
some of the partnerships that were made possible by
USDA-ARS being a member of our team.
Please keep sending us your comments and
suggestions.

Texas A&M University System
AgriLife Research and Extension Center
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Beaumont, TX 77713
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L.T. Wilson
Professor & Center Director
Jack B. Wendt Endowed
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