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Introduction

The Georgia Annual Report of Accomplishments and Results for 2004-2005 represents a
coordinated effort between Georgia’s 1890 and 1862 institutions — Fort Valley State
University and the University of Georgia, and includes singular and combined results of
research and Extension units at both universities.

Within Extension, UGA and FVSU state faculty with Extension appointments coordinate
efforts with UGA county faculty housed in 158 of Georgia’s 159 counties. FVSU has
seven county agents which are housed with UGA Extension faculty. Extension
programming is delivered as individual county efforts, multi-county programming, and
state-wide programming efforts.

FVSU and UGA research programs are conducted through the agricultural experiment
stations system. The Georgia agricultural experiment stations consist of four major

campuses located in Athens, Tifton, Griffin and Fort Valley. These four campuses are
supported by research and education centers located strategically throughout the state.

Research and Extension faculty have made major accomplishments toward goals
identified in the current plan of work. While reduced state funding has greatly impacted
the efforts of the faculty, the organizations have been effective and productive during the
past year. Many of the documented outcomes within this report demonstrated immediate
and prolonged impact on the citizens of Georgia.

This report represents the Extension and research programs of both the University of
Georgia and Fort Valley State University as represented in the AREERA plan of work
submitted in 1999 and revised in 2003. The accomplishments are recorded according to
key themes and state performance goals.

In addition to this report, hundreds of impact statements may be accessed at
http://apps.caes.uga.edu/impact/. This impact database Web site contains advanced search
capabilities that allow the user to sort by key words and program goals. The impact
statement database contains a great deal more information than the limited summaries
included in this report.
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Goal One:
An agricultural production system that is highly competitive in
the global economy

Even as farmland seems to shrink in favor of larger cities, agriculture remains a mainstay
of Georgia’s economy. In 2004, Georgia agriculture had a total farm gate value of
$10,283,536,190.31, up $424 million from 2003’s numbers. Although the increase in
numbers was not as great as the jump of $1 billion from 2002 to 2003, it was substantial
considering the gain from 2001 to 2002 was $111 million, as reported by farm gate
surveys.

Of the nearly $10.3 billon in Georgia’s 2004 farm gate value, poultry accounted for over
40 percent of the total. The remaining 60 percent was divided among such diverse
agricultural products as cotton, nature-based tourism and barley. Georgia’s top ten
commaodities are (in order) broilers, cotton, timber, beef, eggs, horses, peanuts, dairy,
greenhouses and container nurseries, with turfgrass following closely at number 11.

As the top commodity, poultry is the centerpiece of Georgia’s agricultural economy. Any
improvements help the industry, especially improvements in technology and management
for maximum bird growth and performance. University of Georgia researchers keep
poultry producers at top performance by providing information on the latest technologies,
including new tunnel ventilation and cooling systems that are especially needed in
Georgia’s especially warm climate; information to keep hatcheries leading national
standards for egg production, fertility and hatchability; and research on the best poultry
feed formulations.

The beef and dairy industries continue to see improvements. And UGA scientists
continue stem cell research in relation to such diseases as Alzheimer’s, Parkinson’s and
spinal cord injury. In June 2005, they published the first paper on the derivation of motor
neurons from human embryonic stem cells and developed a drug discover assay for
spinal muscular atrophy.

But one of largest research focus on animals went to goats, thanks to Fort Valley State
University’s extensive study on the subject. The chevon commodity grew from a farm
gate value of $4.1 million in 1999 to over double that with $10.1 million in 2004. FVSU
research is helping Georgia producers take advantage of the increased demand for this
low-fat red meat. And although aquaculture is a relatively untapped resource, the
potential for this crop’s growth in Georgia is tremendous, especially if the prediction
holds true that 40 percent of fish eaten in 2020 will have to come from aquaculture.

As Georgia’s farm gate value continues to thrive, the state is faced with several diseases
that could potentially destroy valuable crops and drive producers out of business. UGA
scientists are focusing intensely on finding ways to combat Asian soybean rust, downy
mildew, sudden oak death, brown rot, tomato spotted wilt virus, fungi and pests through
such control methods as insecticide, fungicide, strip-till practices, testing, integrated pest
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management and crop planting time variations. They are teaching farmers the best time to
plant peanuts, how to test for tomato spotted wilt virus, which soybean cultivars are the
most pest-resistant and why farmers should harvest cotton earlier instead of allowing it to
sit in the fields while they finish digging peanuts.

Because Southern land grant universities wanted to get more out of limited resources,
they formed the Southern Region Small Fruit Consortium. Through this collaborative
effort, UGA researchers developed a blueberry cultivar, Palmetto, more adapted to
Southern growing conditions. They’ve also been able to get plant growth regulator
Dormex approved for use on blackberries, which will allow producers in lower south
Georgia to enhance their yields.

Demand for exotic fruits continues to grow among health conscious Americans, and
imported fruits command prime prices. FVSU researchers are helping Georgia producers
take advantage of the boom by developing exotic fruit cultivars that will survive the
state’s occasionally frosty climate.

Because water continues to be an issue, UGA researchers are helping farmers conserve
what little water is available through a wireless real-time smart sensor array for
scheduling irrigation. The smart sensor array alerts a grower when a crop needs irrigation
so the proper amount of water is provided at the proper time. And because the system
uses off-the-shelf components, it keeps prices down for producers on and off the field.

As Georgia’s agricultural economy continues to grow, so does its Hispanic population.
Landscape companies, greenhouses and nurseries employ nearly 35,000 Hispanic
employees, and UGA is leading the way through providing training, awareness and
implementation of safety practices among Hispanic landscape workers through the
bilingual manual, “Landscape Safety Training Manual for Hispanic Workers.”

The previously-mentioned practices are several of the ways UGA and FVSU are helping
to provide Georgia with an agricultural production system that is highly competitive in
the global economy. This following section of Georgia’s accomplishment report
highlights these and other ways the state’s land grant universities are impacting the
quality and quantity of agriculture.

Key Themes: Agricultural competitiveness, agricultural profitability

State Performance Goal: 1-6
Poultry competitiveness

a. Georgia has over 12,000 poultry houses in operation with more being built each year.

To be competitive in the U.S. poultry industry, poultry producers in Georgia must
use the best available technologies and management programs for maximum bird
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growth and performance. The proper operation of ventilation, cooling and brooding
systems is particularly critical in Georgia due to severe summer climates.

Faculty in the departments of poultry science and biological and agricultural
engineering have provided workshops and training programs for poultry company
personnel and poultry farmers relative to the efficient use of ventilation and heating
systems in poultry house operation. Each year two poultry house ventilation and
heating workshops are held in Athens. In addition, dozens of presentations and
publications are offered to industry and poultry producer meetings. A poultry
ventilation newsletter is available monthly to poultry grower and industry audiences.

As a result of these programs, Georgia poultry producers lead the nation in the
adoption of new tunnel ventilation and cooling systems. Growth rates and mortality
rates for flocks grown in Georgia are at the top of the national averages, even with
climate conditions more severe than many states.

Smith Lever, state matching funds

State specific

Key Theme: Agricultural competitiveness, agricultural profitability

State Performance Goal: 1-7
Poultry production

a.

Georgia

Each year over 1.4 billion hatching eggs are required to support the broiler industry
in Georgia. It is imperative that breeder flocks and hatcheries achieve and exceed
industry standards with regard to egg production, fertility and hatchability.
Development and application of new management programs for breeder flocks are
necessary for maintaining production performances. Hatcheries must maintain
highest levels of sanitation and management to achieve maximum production of
healthy day-old chicks. Poultry science faculty conduct field studies and research
programs to improve breeder flock management and hatchery operation in Georgia.
The results of the studies are presented to poultry audiences in workshops, seminars,
publications and presentations.

Currently, four major research projects are being conducted in this area and have
resulted in more than a dozen publications and 20 presentations to industry audiences
in 2005. As a result of these programs, breeder flocks in Georgia generally exceed
the national standards for egg production, fertility and hatchability levels.

Smith Lever, state matching funds

State specific



Key Themes: Agricultural competitiveness, agricultural profitability

State Performance Goal: 1-8
Poultry profitability

a.

Georgia poultry producers spend over a billion dollars a year on feed. Availability of
consistently high quality feed ingredients and alternative ingredients allow producers
to formulate feeds more efficiently. Since feed represents over 70 percent of the
costs of producing poultry products at the farm level, producers can achieve
substantial savings through effective ingredient analysis and use. Poor quality feed
ingredients are less digestible and contribute to manure that must be disposed.
Poultry science faculty conducts feeding trials and analysis of feed ingredients for
digestibility valuations. The results are published and provided to poultry
nutritionists for their use in feed formulation.

Hundreds of feed ingredient samples have been analyzed and evaluated for
digestibility levels in the UGA Feed Service Laboratory. In addition, research
projects related to the use of cotton seed meal and pearl millet as poultry feed
ingredients are ongoing. As a result of these programs, U.S. poultry nutritionists are
able to formulate feeds with the highest levels of performance and efficiencies found
anywhere in the world. Conversion of feed nutrients to meat product for poultry is
more efficient than any other domestic animal except for fish production.

Smith Lever, state matching funds

State specific

Key Themes: Agricultural profitability, small farm viability

State Performance Goal: 1-4
Food processing wash for birds

a.

Small processors of poultry, beef and hogs often do not have the financing available
to incorporate an antimicrobial wash -- used on carcasses to minimize potential fecal
or human pathogen contamination -- into complicated spray technology. A less
expensive method of delivering an organic acid antimicrobial wash was developed
and tested by Estes Reynolds at a Georgia quail processing operation and a beef and
hog slaughter operation, funded by two non-assistance cooperative agreement grants
from USDAV/FSIS Technologies for Small and Very Small Plants program.

Handheld pump sprayers with fan nozzles, such as can be purchased at most
hardware stores, were used to spray organic acid solutions over carcasses to reduce
or minimize surface microbial load. Swab tests were taken before and after spraying
the solution, then again after the carcasses were chilled to determine the efficacy of
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the procedures. Lactic acid and peroxyacetic acid solutions both provided reduction
in pathogens, especially on enteric organisms.

The results of the testing and recommendations as to solution strengths to be used
with various types of livestock were published in the FSIS Technologies for Small
and Very Small Plants section of their Web site at www.fsis.usda.gov. A Georgia
quail processor has effectively used this method of washing birds to greatly reduce
the surface microbial load of the quail carcasses, which helped to ensure food safety
and public health protection.

Smith Lever, state matching funds

Multi-state Extension: Florida

Key Theme: Animal health

State Performance Goal: 1-16
Pest management — beef cattle

a.

C.

d.

Because Georgia cattle are attacked by a range of flies, mosquitoes, lice, mites, ticks
and other external parasites, beef producers spend over $4 million every year to
control these ectoparasites. To effectively manage these pests, cattle producers need
information and education about their identification, biology and behavior. UGA’s
Beef Group and the veterinary entomology program have provided training
throughout the state, presenting overviews of common pests and updated control
strategy summaries.

Over 300 cattle producers updated their pest management practices based on
research information provided at Cattlemen’s Association meetings and Master
Cattlemen classes held around the state. By using the most up-to-date information
available, cattlemen can better manage their pests while minimizing pesticide
exposure to humans, non-target animals and the environment. Cattlemen are
targeting their pest management efforts wisely, treating cattle when pests reach
injury thresholds and timing their control strategies for maximal effect. These are the
most cost-effective suppression tactics, resulting in savings of time and money as
well as providing greater pest population reductions.

Smith Lever, state matching funds

State specific

Key Themes: Animal production efficiency

State Performance Goal: 1-2
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Beef cattle production

a.

Cattle producers need a reliable scientific basis for selecting genetically superior
bulls that not only have excellent growth performance but will produce offspring
with that will excel in carcass characteristics. The Tifton Bull Test has long been
recognized as one of the oldest and most respected test stations in the U.S. About
200 bulls are evaluated at the test station annually for growth performance in a 112-
day gain test. Additionally, bulls are tested using ultrasound for carcass traits, are
framed scored, have scrotal circumference measurements taken and semen tested and
are screened for structural and disposition problems. Bulls are then eligible for sale if
their weight per day of age plus test average daily gain ratio is in the top two-thirds
within each breed being tested.

Performance has increased dramatically, rising from a 2.59 pound- per-day gain in
1958 to 4.68 pounds in 2004. The program has given both buyers and breeders the
ability to record differences in the ability of bulls to gain in a uniform environment.

Smith Lever, state matching funds

State specific

Key Theme: Agricultural competitiveness, animal production efficiency

State Performance Goal: 1-2
Dairy budgets

a.

Dairy managers need financial and production data to make critical decisions.
Similar data is also needed by decision makers to monitor the economic health of the
dairy industry in the region, which led to the ongoing cooperative Dairy Business
Analysis Project between University of Florida and UGA dairy scientists. In 2003,
27 dairies submitted financial data, with 26 included in the summary results. Of
these, 17 were located in Florida and nine in Georgia.

The database from the Dairy Business Analysis Project was used to update dairy
budgets, which have been used by farm services and commercial banks to evaluate
loans and to work with current customers. Comments from the bankers say the
budgets allow them to make realistic evaluations for producers.

Smith Lever, state matching funds

Multi-state Extension: Florida

Key Themes: Animal genomics
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State Performance Goal: 1-13
Animal genomics — human health

a.

The American Heart Institute estimates that 128 million Americans could be helped
today with advances in stem cell therapies. In the U.S., 1.5 million people suffer
from Parkinson’s disease with no long-term treatment for this fatal malady.
Embryonic stem-cell-based therapies hold great promise for curing or discovering
new drugs for Alzheimer’s, Parkinson’s, spinal cord injury, ALS, SMA and other
devastating diseases. However, human and primate embryonic stem cells undergo
spontaneous differentiation even when cultured on fibroblast feeder layers.
Currently, producing large quantities of homogenous stem cells is technically
difficult if not impossible. It is essential to obtain scaled-up homogenous populations
of stem cells because it’s likely tens of millions of starting stem cells are needed to
isolate a subpopulation of specialized cells for transplants. Isolating stem cell
populations less susceptible to undesirable differentiation cues (non-neuronal) can
lead to stable stem cell populations and prevention of spontaneous differentiation.
Unstable embryonic stem cells undergoing spontaneous differentiation are not ideal
candidates to initiate uniform differentiation towards neural lineages.

The goal of UGA animal and dairy scientists is to develop a method of culturing a
stable cell line that can be directed homogenously down neural pathways rather than
randomly differentiating down lineages that happen to include neural cells. In June
2005, they published the first paper on the derivation of motor neurons from human
embryonic stem cells. A drug discover assay for spinal muscular atrophy using stem
cells was developed. The hope is that this assay will aid in the discovery of new
compounds that affect this terrible disease in children. In addition, these cells are
being purified and now being transferred into animal models for neurological
diseases and have survived for three weeks in a model for spinal cord injury. These
same cells are to be used to test environmental toxins for their effects on the human
neural system. Along with a company the scientists established in Athens, they will
provide these cells to researchers. They are also actively collaborating with the
Department of Defense to develop neuronal network biosensors for chemical threat
detection for homeland defense.

Hatch Act, state matching funds

Multi-state research: MA

Key Themes: Adding value to new and old agriculture products, niche market, small farm

viability

State Performance Goal: 1-19

Chevon consumption

Georgia 13



In recent years, chevon consumption in the U.S. has increased, primarily because of
demand among ethnic populations. The purpose of the trials conducted was to
determine differences in chevon preferences for different consumer groups.

Three consumer preference trials were conducted in 2001, 2002 and 2003 during the
Sunbelt Expo in Moultrie, Ga. In the first trial, cooked and shredded chevon samples
with and without barbecue sauce were evaluated on a nine-point scale by 120
consumers. Chevon with barbecue sauce received higher acceptability scores than
chevon with no sauce. Consumers who had previously eaten chevon gave higher
scores to the products than those who had not. Consumer race or ethnicity did not
influence the scores. In the second trial, low fat chevon and beef sausages were
compared for tenderness, juiciness, taste and aroma on a nine-point scale. The scores
were not significantly different for the two sausage types. Consumer race, sex, age,
education, income or prior experience eating chevon did not influence their
perceptions of chevon products. Consumers who were willing to purchase chevon
gave higher taste scores for chevon sausages than those not willing. In the third trial,
smoked and fresh low fat chevon sausages were compared. Consumers with prior
experience eating chevon gave higher aroma scores to both types of chevon sausages
compared to those who tasted chevon for the first time. Higher tenderness, juiciness,
taste and aroma scores were given by consumers willing to purchase chevon than by
those who were not.

A paper was presented at the ASAS Southern Section Meetings in Little Rock, AR,
and the abstract “Demographic factors influencing consumer preference of chevon
products” was published on this study. The results indicated that prior experience
and willingness to purchase goat meat from a supermarket are the main factors that
influence consumer preference scores for chevon products.

NARETPA Funds, Hatch Act, state matching funds

Multi-state Research: LA

Key Themes: Agricultural profitability, animal production efficiency, precision
agriculture

State Performance Goal: 1-22
Neuroendocrine systems

a.

Although previous efforts have indicated that manipulating photoperiod and
hormones can induce off-season ovulation, such techniques are labor intensive and
yield inconsistent results. Current studies investigating the neuroendocrine basis of
seasonal breeding patterns in small ruminants, specifically goats, will facilitate a
thorough understanding of their physiology and provide a more cost effective
method of controlling and manipulating their breeding cycle. The prospects of earlier
age of puberty and increased ovulation rate could potentially increase goat
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producers’ profit margin and remove seasonal brakes imposed on genetic progress by
long generation intervals.

Two proposals were developed to investigate the role of certain important amino
acid neurotransmitters in the induction and maintenance of seasonal anestrus in
goats. Others were funded to investigate the use of responsiveness of the pituitary to
hormone stimulation as a selection tool for age at puberty and rate of ovulation in
genetic improvement.

Fort Valley State University has an established facility in the veterinary/animal
science units for training students and staff in the use of steriotaxic devices to put
cannulas in the brain to monitor ventricle hormonal levels. This has enhanced
research capabilities and has uniquely placed the institution in a leadership role in
reproductive research. The animal science unit can now train graduate students. The
labs can assay protein, steroid and fatty acid PG hormones. The project results
indicate that neurotransmitters are involved in the regulation of hormone secretion
during a goat’s breeding and non-breeding seasons. This seems to be exerted in the
hypothalamus of the brain. Manipulation of these neurotransmitters may more
effectively help regulate breeding patterns and improve the seasonal cycle, as well as
puberty, and enhance reproductive efficiency and profitability in goat production.

NARETPA , state matching funds

Multi-state research: 1A, MD

Key Themes: Adding value to new and old agriculture products, agricultural profitability,
animal genomics, animal production efficiency

State Performance Goal: 1-23
Animal reproduction efficiency

a.

Advances made recently in procedures for genetic engineering, gene mapping and
transfer in farm animals have enhanced opportunities for mass production of
livestock with specific economic traits. Gene transfer serves as a potentially useful
supplementary tool to classical breeding methods. It can also be useful for importing
unique germplasm that produce high yields of quality productivity traits and preserve
rare germplasm resources at risk of elimination. These advances will have
tremendous implications on goat products like cashmere, mohair, morocco skins,
lean meat and less allergenic dairy products.

FVSU researches developed proposals on whether goat gene and embryo
manipulation and transfer research can accelerate genetic improvement and adapt
local breeds for enhanced production. They are currently developing in vitro culture
techniques and establishing cell lines for genetic transformation to express genes of
economic value.
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FVSU researchers produced several scientific and Extension-type publications and
workshops resulting from methods of refining procedures for culturing goat oocytes
and embryos. They published articles on the effects of freezing on in vitro goat
somatic cell growth and achieved successful techniques for establishing caprine cell
lines and cryopreserving them. These were done in collaboration with scientists and
laboratories of reputable universities and research agencies. Extension-type results
have also been presented at regional expos and workshops and in the Georgia Small
Ruminant and Extension Center’s newsletter.

The projects facilitated research capabilities and placed FVSU in a leadership role in
cell biology and biotechnology research. Stockholders use the facilities to learn
artificial insemination, estrus synchronization and embryo transfer techniques for
breeding goats. FVVSU labs are culturing and establishing cell lines which will be
subjected to genetic transformation for expressing genes of economic value in goats.
A facility is planned to routinely produce goat somatic cell lines for site-specific
incorporation of economically important genes and add value to goat products.

NARETPA, state matching funds

Multi-state research: MD, MO

Key Themes: Adding value to new and old agriculture products

State Performance Goal: 1-25
Adding value to chevon

a.

There is a developing market for goat meat in the U.S. While goat carcasses are lean
with low intramuscular fat, chevon is considered inferior in palatability to lamb, beef
or pork primarily due to lower tenderness. Researchers evaluated several methods
including electrical stimulation (ES) and aging to improve the meat’s tenderness.
Data on the effects of ES on chevon quality is limited. Hydrodyne processing, a
recently developed technology that involves exposing packaged meat to a supersonic
shock wave under water, has been shown to improve tenderness in beef and pork, but
its effect on goat meat is not known. FVVSU scientists have conducted several studies
to improve chevon quality using postmortem technologies including development of
value-added products. Experiments were conducted to determine the effects of
hydrodyne processing on the quality of chevon and chevon products. Vacuum-
packed frozen boneless chevon leg cuts were exposed to hydrodyne treatment and
then used in the preparation of strip jerky. Color, proximate composition and sensory
attributes were determined. Thiobarbituric acid reactive substances and yeasts, mold
and total plate counts were determined every 30 days during the 90-day period. A
similar experiment used goat carcasses, and another study was conducted to
determine the effects of postmortem ES on meat quality in goats. FVVSU researchers
also conducted experiments to study the effects of calcium chloride injection on the
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C.

d.

palatability of chevon. Several papers were presented in national and regional
professional meetings.

Results of FVSU research indicate that hydrodyne processing influenced the color of
chevon jerky by increasing the lightness and redness. Hydrodyne processing also
increased lipid oxidation and cooking losses in chevon steaks. Although the
microbial quality of chevon jerky is comparable to beef jerky, the higher lipid
oxidation rate in chevon jerky during storage may reduce its shelf life due to changes
in organoleptic properties. FVSU studies using electrical stimulation indicated that
goat meat tenderness can be improved with proper usage. Panelist scores for
tenderness, juiciness and flavor were not significantly different among breed groups
injected with calcium chloride; therefore, further studies will be required.

These studies helped the scientific community better understand the postmortem
behavior of goat meat and ways to improve its palatability. These experiments, along
with the data FVVSU scientist have generated in earlier studies show that development
of value-added products would be a viable method to improve perception of chevon
and popularize it among the mainstream consumers.

NARETPA, state matching funds

Multi-state research: MD

Key Themes: Animal production efficiency

State Performance Goal: 1-26
Animal heritability values

a.

Most meat goat breeding stock selection is based on show winnings or appearance.
For the various breeds to improve economically important characteristics in a
sustainable manner, selection needs to be based on a comparative performance
evaluation. A Georgia (and Southeast) Meat Goat Buck Performance Evaluation
Program was established in order to provide a centralized testing site for breeders.
Data were collected during an 84-day period on important traits which characterize
utility under a realistic environment. Collaboration with Tennessee State University
has enabled the FVSU program to further identify the production merits of various
breeds and crosses of meat goats. This collaboration will continue for a period of at
least two additional years as performance and carcass data are collected and reported
jointly. Six annual reports and summaries of contemporary group and individual
performance values have been published. Multiple breeder and producer meetings
explaining genetic change were held.

Because of these efforts, data is available to more completely characterize breeds and
lines of breeding. Sixty-five bucks have been evaluated over a six-year period.
Evidence of genetic differences in growth, parasite tolerance, ultrasound muscle
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scores and scrotal circumference were reported. At least four other states have
established performance evaluation programs based on the Georgia experience.

NARETPA, state matching funds

Multi-state integrated Extension and research: TN

Key Themes: Small Farm Viability

State Performance Goal: 1-5
Small farm viability

a.

Many farms in the Black Belt region of the South have not been actively involved in
the newly energized meat goat sector. Lack of information and marketing channels
are two of the significant constraints. Demand for goat meat products and live
animals remains strong in both rural and urban areas. Production and marketing are
not easy, and technical support and experience are needed.

FVSU has joined with a regional effort to provide essential inputs including animals,
basic supplies, hands-on training and a marketing system allowing participants to
share in added value after the animal leaves the farm. Five demonstration farmers
were identified and supported during this reporting period, and nearly 100 does were
distributed to this nucleus group. Basic supplies were purchased and distributed.
Personnel time was invested in fence construction advice, equipment and supply use,
animal health demonstration and information sharing at project meetings.

At the completion of the first year of field action, three herds produced kids which
will be marketed. Female kids will be retained by the owners as replacements for
older, less productive does. The faculty’s efforts have been valuable to creating new
opportunities for these small farmers.

NARETPA, SARE Funds

State specific

Key Themes: Animal health, animal production efficiency

State Performance Goal: 1-25
Herd management

a.

Universities have seen an increased need for scientific information and
recommendations for goat herd health management practices for increased
productivity. Faculty at FVSU have compiled data, developed herd health
management, vaccination and disease prevention protocol and parasite control
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measures for small ruminants. The faculty has been invited to make special
presentations at professional meetings. A goat health handbook has been developed
and is currently in production. The faculty also conducts producer programs and
answers requests for information on a daily basis.

Herd health management recommendations including the FAMACHA parasite
control management system and card was purchased by over 2,500 producers and
implemented nationally, resulting in reduction in herd production losses. A
comprehensive Web site, www.scsrpc.org, was developed and is a valuable resource
in this field.

NARETPA, state matching funds

Multi-state integrated Extension and research

Key Themes: Adding value to new and old agriculture products, agricultural
competitiveness, agricultural profitability, new uses for agricultural products, niche
markets

State Performance Goal: 1-20
Niche markets - goats

a.

Raising goats has been a traditional food animal production practice in the South. In
recent years, both production capability and consumer demand for goat meat has
increased. Further development may be achievable if remaining issues in supply and
demand can be resolved. Also, the number of Southern farms producing goats and
meat-type goat production has experienced substantial growth in recent years. Net
imports of goat meat also increased dramatically during the last 10 years, and the
U.S. has become a net importer of goat meat. These statistics suggest an increased
goat meat demand; however, the U.S. Department of Agriculture and some state
departments of agriculture only recently started collecting limited statistics on goat
as a commodity. Thus, little is known about production statistics, marketing channels
used by farmers or the product’s characteristics that are influencing demand.

FVSU faculty recently initiated a study on goat meat markets to include niche
markets, consumer preferences and the spatial distribution among markets as critical
issues for producers, consumers and the goat meat industry in general. A regional
survey on goat meat consumption was conducted to identify niche markets on goat
meat and goat meat products. Researches have examined goat meat types and
attributes preferred by consumers in the marketplace. A survey and sensory tests
were conducted at the annual Sunbelt Agricultural Exposition held in Moultrie, Ga.
The objective of this exercise was to identify the characteristics of goat meat and to
demographically segment goat meat consumers. Consumption of the goat meat
preparations received a favorable response at the Expo, an indication of growth
potential of new market channels.
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FVSU faculty has established a set of econometric models designed to assess
demand for goat meat, to include potential demand for meat products, and the
consumer’s willingness to increase consumption. They have identified product types
and attributes that consumers prefer for healthy eating. These potential factors
influence consumer preferences. Ten scientific articles have been published
throughout this study. Four professional presentations were given at regional and
national agricultural economics meetings. The faculty has identified increased
demand for goat meat that opens the door for further supply expansion that will lead
to the efficient use of previously unusable natural resources such as kudzu and
shrubs. They also determined that fresh goat meat is more expensive than frozen;
hence with the expansion of domestic supply, the U.S. could reduce goat meat
imports. With the cost reduction, fresh goat meat could be sold at a competitive
price, therefore potentially capturing a larger share of the goat meat market.

NARETPA, state matching funds

Multi-state research: FL, LA, TX, AL

Key Themes: Diversified/alternative agriculture

State Performance Goal: 1-41
Aquaculture

a.

Fish and seafood continue to be important food sources and play a critical role in
global food security, and aquaculture is the world’s fastest growing form of food
production. Average fish consumption has doubled in less than half a century and is
predicted to continue increasing. Thirty percent of U.S. fish populations are over-
fished and are being unsustainably used, and globally, 75 percent of fish stocks are
depleted in some way. If the prediction that 40 percent of fish eaten in 2020 will
have to come from aquaculture, production will need to double in the next two
decades from 28.6 million metric tons in 1997 to 53.6 million in 2020. Even with the
abundance of resources, producers in Georgia have been slow to embark on
aquaculture as an alternative crop.

Aguaculture demonstration facilities are an important component of on-site training,
aquaculture workshops and agricultural field days. At the Georgia Center for
Aguaculture Development (GCAD), the demonstration of and research on the use of
Recirculating Aquaculture Systems (RAS) with different aquaculture species is an
important part of the multifaceted aquaculture program. RAS are excellent
aquaculture production systems for research and for teaching aquaculture principles
and methodologies. Further development of the aquaculture industry relies on
support in the areas of diagnostic services with regard to water quality, fish disease
and aquatic weed management. Each year, fish diseases cause the loss of millions of
dollars throughout the entire catfish industry. Poor water quality in many cases leads
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to disease problems if not corrected. Proper pond management is required to prevent
aquatic weed problems both in aquaculture and recreational ponds.

Recirculating aquaculture systems and additional macrophytic and aquaponic tanks
were set up and put on line with aquaculture species in two more greenhouses. Five
types of recirculating aquaculture systems were available in three different
greenhouses with both monoculture and polyculture. A program was initiated to
select for fast growth and resistance to disease and low dissolved oxygen in channel
catfish, bream and tilapia in RAS.

Several articles were written about various aquaculture topics for two FVSU
Aquaculture News newsletters with over 1,500 newsletters distributed each issue.
News releases about aquaculture workshops were distributed. A two-page article on
the aquaculture program at F\VSU was published in the Macon Telegraph in
conjunction with interviews and photos taken following the workshop on small scale
RASs. FVSU conducted a workshop on the “Introduction to Small Scale
Recirculating Aquaculture Systems” which included an onsite visit of aquaculture
systems and was attended by 28 participants. Another workshop at FVVSU entitled
“Opportunities in Aquaculture” presented a variety of important topics including
niche marketing, financial aid information, management of RAS and commercial
catfish culture. Fifty participants attended. Informational talks and demonstrations
about various aquaculture topics were given at 16 field days, seminars and
conferences in Georgia involving over 475 clients. Presentations were given at TAG
meetings, Plains Field Day, UGA agent training and Winter School, the annual Farm
Bureau commodity and Georgia Aquaculture Association meetings and other
meetings. Assistance given to the TriState Aquaculture Committee at the Sunbelt
Agricultural Expo helped reach 178 individuals. Personal responses were provided to
over 300 individual requests for technical information about aquaculture production.
Tours of the aquaculture facilities were given to over 950 visitors ranging from
kindergartners to producers from Georgia. Over 1,420 Georgians received
aquaculture information or training.

Breeding populations of three species and hybrids of tilapia were developed and
increased in three greenhouses. All male tilapia honorum populations were
maintained and increased to provide demonstration and experimental stock for
crossing with T. mossambica to produce all male progeny. A growing population of
hybrid red tilapia was maintained to demonstrate growth in different RAS and
increased marketability and profitability. Spawning and rearing of all species of
tilapia from egg to adult were demonstrated in aquaria, tanks and RAS and were
made available for producers and tours during visits and workshops. Different herb
species were evaluated with the use of tilapia RAS wastes as the sole nutrient
sources in aquaponic units. Of the herbs demonstrated in aquaponic units, positive
results were obtained with basil, oregano, rosemary, mint, catnip, chives and
tarragon. Improved strains of channel catfish and hybrid blue catfish were reared
from fry to 0.51.0 kg or greater in different types of RAS in the three greenhouses.
Selected channel catfish and tilapia reared to maturity in RAS that have
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demonstrated optimum growth, improved survival to low dissolved oxygen, and
disease resistance were chosen as broodstock to begin development for RAS,
raceway and cage culture of select channel catfish and tilapia strains. Work began
with rearing freshwater prawns in RAS and with aquatic macrophytes. Select koi
were acquired to begin a breeding population or production in RAS and also for
teaching fish reproduction and hatchery methodology.

The impact of FVVSU’s aquaculture program continues to increase. GCAD provides
information to citizens throughout the state, including those who routinely come to
workshops now being held in Fort Valley. The number of visitors to the aquaculture
facilities has more than doubled over the past year, and the number of diagnostic
problems solved and information provided has also increased. The base of clients
now routinely served by the aquaculture program through newsletters and other
mailings has more than tripled. The available facilities have also grown in the past
year from one greenhouse equipped with tanks and RAS to three greenhouses with a
variety of RAS, tanks, macrophytes, aquaponics and different aquaculture species.
The installation of equipment into the greenhouses and use of the new aquaculture
production systems will demonstrate state of the art aquaculture production
technologies and have a great impact on increasing the capacity to deliver
technology transfer of current aquaculture methodologies.

NARETPA, state matching funds

Multi-state integrated Extension and research: AK, FL, TX

Key Themes: Agricultural profitability

State Performance Goal: 1-1
Asian soybean rust

a.

Asian soybean rust, caused by a fungal pathogen, is one of the most important and
devastating soybean diseases in the world today. Currently, no soybean varieties are
resistant to the disease, and yield losses can be devastating to growers. In November
2004, Asian soybean rust (SBR) was found in the United States, first in Louisiana
and then a week later in Georgia. University of Georgia plant pathology specialists
took several approaches to protecting Georgia's soybean crop from SBR. They
executed a sentinel plot monitoring program that provided early detection of SBR in
2005 and developed trainings for county UGA Cooperative Extension agents to teach
them how to recognize the disease and how to manage the epidemic. Specialists also
attended soybean grower meetings to train growers on detection and fungicidal
management of SBR. Specialists applied and received Section 18 crisis-exemption
labels for eight fungicides to be used to manage SBR and conducted multiple
fungicide trials around the state to learn how to best manage this important disease. It
is estimated 70 percent of the soybean growers sprayed their crop with fungicides to
protect against rust based upon recommendations from the specialists.
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The results of these trials demonstrated that in the presence of soybean rust, growers
can increase yields by 50 percent with an effective fungicide program. As part of the
research, the UGA soybean team identified Florida beggarweed (Desmodium
tortuosum) as an alternate host for SBR. The implications for this find are great,
giving growers, agents and specialists the ability to monitor the survival of the
pathogen in the absence of a soybean crop.

Hatch Act, Smith Lever, state matching funds

Integrated Research and Extension

Key Themes: Agricultural competitiveness, agricultural profitability, plant health, risk
management

State Performance Goal: 1-1
Downy mildew

a.

The 2004 plant disease loss estimates for watermelons, squash, cucumbers and
cantaloupe was $15.3 million as a result of direct damage by pathogens and control
costs. In the fall of 2004, a serious epidemic of downy mildew occurred. Several
fungicides are available for suppressing downy mildew losses, but the most effective
had been the strobilurin fungicide Cabrio. In the fall of 2004, in replicated field trials
plots receiving strobilurins and other strobilurin-like fungicides failed to suppress
downy mildew and were similar to non-treated plots. The UGA Extension plant
pathologist, working with BASF, began trying to identify the problem. Infected
tissue was shipped to a BASF lab in Germany and tests were conducted to determine
if fungicide resistance was to blame for control failures. By April 2005, results of
these tests confirmed the tissue sent from Georgia did indeed possess the gene shift
that confers resistance to strobilurin fungicides and non-strobilurin fungicides that
have the same mode of action. A newsletter issued statewide contained tools to help
growers avoid losses to downy mildew not controlled by strobilurin fungicides.

Using the new fungicide recommendations, Georgia growers could see greater than
50 percent disease suppression over using strobilurin or strobilurin-like materials
applied alone. Potential impact is calculated near $50 million saved if a downy
mildew epidemic affected 50 percent of the cucurbit acreage in 2005.

Smith Lever, state matching funds

State specific

Key Themes: Plant health, risk management
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State Performance Goal: 1-1
Sudden oak death

a. The fungus-like plant pathogen, Phytophthora ramorum, is the cause of sudden oak
death in the western U.S. and continues to be a concern for introduction into eastern
forests. Surveys for P. ramorum within ornamental plants began in earnest in 2004
when infected plants were shipped to Georgia from a California nursery. Suspect
plant samples were brought to the UGA Extension plant pathology’s Plant Disease
Clinic in Athens for screening for P. ramorum. Once the pathogen was detected,
additional delineation surveys were conducted to determine survival and potential
spread within the nursery. Soil samples from infected plant locals as well as water
samples from ponds and streams adjacent to the nursery were collected. More than
2,660 plant, soil and water samples were collected and processed in 2005 in the plant
pathology laboratory. About 25 samples were positive for P. ramorum and originated
from four retail/re-wholesale ornamental nurseries in the metro Atlanta area.

b. Asin 2004, Georgia P. ramorum survey efforts have identified more P. ramorum-
positive plants and sites outside of California, Oregon and Washington than any
other state in the country. In addition, P. ramorum was recovered from soil samples
collected at one retail location. The survival of P. ramorum within soil has only been
previously documented in California. Numerous meetings with Georgia Green
Industry Association representatives, county Extension agents, Master Gardeners,
professional landscapers and home gardeners were conducted to alert them of the
potential of introducing P. ramorum into landscapes, how to identify the pathogen’s
symptoms on host plants and how to submit samples for testing.

c. Smith Lever, state matching funds

d. State specific

Key Themes: Agricultural competitiveness, agricultural profitability, plant health

State Performance Goal: 1-16
Brown rot

a. Brown rot, caused by Monilinia fructicola, is a pre- and post-harvest peach problem
throughout the Southeast. Currently, very few classes of fungicidal chemistries are
available for brown rot control, and the primary ones include demethylation
inhibitors (DMIs) and strobilurins. Over the past three to four years, a resistance shift
has been documented for the DMI fungicides in populations of M. fructicola from
Georgia. This shift could result in the widespread failure of current brown rot control
programs which rely heavily on the DMIs for pre-harvest disease control. UGA plant
pathologists surveyed producer sites in 2004 to determine the range of DMI
resistance, and found it was widespread throughout the major peach production
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region of middle Georgia. They immediately developed and recommended modified
fungicide programs.

With the modified program, brown rot epidemics were minimal in 2005, even though
it was one of the wettest summers on record for Georgia. Research data also
supported the change in spray programs, since the new programs reduced brown-
rotted fruit by more than 30 percent in the presence of DMI-insensitive M. fructicola.
Based on research data, modified programs resulted in substantially greater
production in 2005 than would have been otherwise.

Smith Lever, state matching funds

State specific

Key Themes: Agricultural competitiveness, agricultural profitability, plant germplasm,
plant health

State Performance Goal: 1-16
Integrated management of leaf spot on peanut

a.

Tomato spotted wilt virus (TSWV) and leaf spot diseases have cost Georgia peanut
growers millions of dollars in either direct yield losses or costs associated with
control. Previous work has indicated that both leaf spot and spotted wilt epidemics
were suppressed in peanuts planted using strip-till practices. New cultivars such as
Georgia 01R, Tifrunner, Georgia O3L and C-99R have shown good resistance in
tests for leaf spot or TSWV. They have performed well in reduced-fungicide tests in
the past and show promise for helping improve control of these diseases and
reducing the cost of controlling leaf spot diseases. In 2005, UGA plant pathologists
in Tifton conducted an on-farm test comparing field performance of Georgia 01R
and Tifrunner under a four-spray fungicide regime with strip-tillage. The
combination of conservation tillage practices such as strip-till with new resistant
cultivars such as Georgia 01R, Georgia 03L and Tifrunner substantially suppressed
both leaf spot and spotted wilt epidemics. The on-farm test with four applications
corroborated previous small plot studies; both Georgia 01R and Tifrunner performed
well with regard to leaf spot, spotted wilt and yield. No insecticide was applied.

This research demonstrates further improvement in leaf spot control; potential
savings in fungicide costs, time and energy; and suppression of TSWV previously
demonstrated with use of strip-till systems. New cultivars, which have better
resistance to tomato spotted wilt virus than Georgia Green and less need for
fungicides for leaf spot control, show excellent potential for use in integrated disease
management programs for both spotted wilt and leaf spot.

Hatch Act, state matching funds
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d.

Multi-state research: Florida

Key Themes: Agricultural competitiveness, agricultural profitability, plant health, risk
management

State Performance Goal: 1-16
Tomato spotted wilt virus

a.

Tomato spotted wilt virus continues to be the greatest restraint in growing flue-cured
tobacco in Georgia. The levels of disease have averaged 35-40 percent for the past
year. Some growers lost the entire crop. In 2005, UGA plant pathologists in Tifton
initiated a study to determine if applications of the insecticide imidacloprid and plant
activator acibenzolar-S-methyl (ASM) would manage TSWV. The agrichemicals
were used in the greenhouse as pre-plant applications and as post-plant applications
during the growing period.

The combination of greenhouse applications and post transplant applications reduced
the disease from 63 percent in the non-treated control to 20 percent for a post
application made 42 days post transplant. In addition, yield was increased by 82
percent from 1,539 to 2,804 pounds per acre. This translates into a $1,771 per acre
increase for a $75 treatment of agrichemicals, providing a net return of $1,696 for
use of imidacloprid and ASM in tobacco.

Hatch Act, state matching funds

State specific

Key Theme: Plant health

State Performance Goal: 1-16
Molecular genetics of fungus-plant interactions

a.

Smut fungi constitute an important agricultural problem and, in some crops, are
occasionally responsible for local yield losses exceeding 25 percent. In 2002,
Georgia’s corn crop was worth $88 million with nearly 15 percent of the crop lost to
diseases primarily fungal in origin. UGA plant pathologists have worked for a
decade on understanding how fungi cause both plant and animal diseases. Most of
this work has been accomplished using a few model organisms. Ustilago maydis, the
corn smut pathogen, is one of these models.

A UGA group has identified a number of pathogen genes required to complete the
disease cycle of U. maydis on corn. Some of these genes appear to be universally
important in disease development of all fungal diseases. The group was involved in
supporting a public effort to sequence the genome of this fungal pathogen and is also
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involved in studying the plant’s reaction to infection by U. maydis. They have
identified a number of genes expressed specifically in the interaction. Through
collaboration with Pioneer Hi-Bred they may be able to identify maize lines that
have mutations in these genes to determine their role in disease development. Based
on UGA results, new methods of disease control will likely be suggested.

Hatch Act, state matching funds

State specific

Key Themes: Agricultural competitiveness, agricultural profitability, plant health, risk
management

State Performance Goal: 1-17
Integrated pest management

a.

Clientele are increasingly aware and concerned about environmental issues regarding
pesticide use but still desire the benefits of a healthy, beautiful landscape. This is
where integrated pest management (IPM) strategies that minimize pesticide use are
applicable to landscapes, garden and orchard problems. County Extension agents are
required to assist and initiate these principles to a rapidly growing population with a
decreasing support system.

The IPM Disease Clinic is an established diagnostic and consulting resource for
Georgia citizens and is located at the Griffin campus. The clinic is an integral part of
the Extension program for disease-related problems of noncommercial and
commercially maintained plant samples. The laboratory handles diagnosis and
recommendations for plant disease samples from home and urban landscapes, with
about 1,500 samples received and pro