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Purpose

As a Land Grant institution, the University of Kentucky is Although much Experiment Station research has immedi-
responsible for serving the people of the Commonweadtte application to agricultural problems, scientists are also
of Kentucky. The College of Agriculture, with its researchinvolved in basic research, generating new information to
teaching, and extension activities, has developed a structuep solve present and potential problems. The ability of
and organization to provide the mandated Land Grant skentucky producers to be competitive in domestic and world
vices in agriculture and related areas. markets requires an expanded base of knowledge in emerging
The Kentucky Agricultural Experiment Station has beesreas of research applicable to agriculture.
providing research results to farmers for more than 100 yearsThis Annual Report summarizes Experiment Station re-
The continued growth of Kentucky agriculture attests to teearch highlights for 1996. Lists of the faculty, research
benefits of applying new knowledge and technology to tipeojects, and publications completed during the year are also
agricultural production process. Much of the research legaevided.
ing to increased quantity and improved quality of Kentucky’s The research programs of the Kentucky Agricultural Ex-
agricultural output was performed by the Experiment Statigreriment Station have benefited Kentucky’s agriculture over
Also, College researchers address problems of agribusinéss,past century, and the results of present and future re-
consumers, international trade, food processing, nutritiegarch will continue to serve Kentucky’s primary industry.
community development, soil and water resources, and the
environment.






Agricultural Economics

Research in Agricultural Economics involves diverse sulmenting their electricity operations with telephone, cable or
jects including improving profitability, through managemerihternet subsidiaries.
and marketing, environment and natural resources and as-

sisting in the revitalization of rural communities. .
9 Rural Economic Development Research—

Environment

Risk Management Research Experts around the world are currently debating how en-

The 1995/96 Farm Bill changed the way government willronmental conditions and regulations affect economic
support farm prices and incomes for the next seven yegmswth. Research recently completed at the University of
and quite possibly forever. Thus, when market prices go doWentucky shows that states within the U.S. which had better
farmers cannot count on government payments to makeamyironmental conditions also experienced more per capita
the difference. This will increase risk. Many argue that tiiecome growth, all else being equal. This suggests that rela-
changes will also increase price volatility. Recent crop fatlonships between growth and the environment can be comple-
ures also remind farmers that significant yield risk continug®entary, and that it is not necessarily always competitive as
to be part of cash crop farming. is commonly believed. This research has an impact on how

Crop insurance products are evolving to handle both priesearchers conceptualize and model the relationship between
and yield risk. Work at the University of Kentucky in thegrowth and the environment over time. The research also
past five years has been focused on new products for shiggests that communities which strive to improve their natu-
crop insurance program. The Group Risk Plan (GRP) wad environments will experience faster income growth than
developed at the University of Kentucky. The GRP is thihose which do not.
only USDA program that attempts to adjust for technologi-
cal advance by using trend_ County yields as the |r_1dex to m%ebacco Research
payments to farmers. By insuring the combination of price
and yield shortfalls, new products will provide more effec- Agricultural Economics research into the cost-saving ben-
tive risk management for cash crop farmers. Economistseéits of lower plant populations for burley tobacco is saving
the University of Kentucky are involved in reviewing theskentucky tobacco farmers thousands of dollars in reduced
products. labor costs. The collaborative extension educational efforts
of agricultural economics, agronomy, agricultural engineer-
ing, and plant pathology specialists have resulted in some
major shifts toward wider-spaced tobacco plants. Economic/
agronomic research suggests that reducing per acre plant

Our TVA Rural Economic Development Studies Centgropulation by 25% can lower costs of production by eight
is organized to support the development and disseminataants per pound. Labor savings account for most of the cost
of useful research for use by decision makers engaged inadvantage with per acre labor reductions in the 20- to 40-hour
ral economic development. We have defined three main per acre range.
eas for our work. The Center’s most visible project has beenf half of Kentucky’s 220,000-acre 1997 burley crop is
The Farmer’s Guide to the Internéthe first edition of the grown at 6,500 plants per acre instead of 8,500 plants per
book was printed in March 1996, and by the end of Deceaere, the labor savings alone could account for the equiva-
ber more than 10,000 copies were s@lte Farmer’s Guide lent of 1,320 full-time jobs. Or, from another perspective, an
has been purchased by individuals and small businessesight cents per pound cost reduction is worth $22,000,000 in
rural areas who seek a source of information on how to gaixtra net farm income if even half of the 1997 crop is pro-
access to the Internet, and by large corporations and univkreed at wider spacings.
sities to use in Internet training. In addition, the Center pro-
duces a research r_eport with the Natlo_naI_RuraI Electrlc_ C.Eﬁhancing Farm Profitability
operative Association on telecommunications opportunities
for electric cooperatives. This study, “The New Telecommu- Analysis of more than 280 farms participating in the Ken-
nications Environment,” has been used in a series of regioalky Farm Business Analysis program revealed that 1995
workshops to help managers of rural electric cooperatiweas a mixed year, financially. Returns varied around the state
and municipal power systems assess opportunities for aagd by enterprise.

Rural Economic Development Research—
Telecommunications




All Purchase area farms, Ohio Valley area livestock farntgtermine the offspring gender under a wide range of cost
Pennyroyal area grain and livestock farms, and Central Kestimates and treatment effectiveness rates.
tucky hog and crop farms improved upon returns in 1995, Price effects would not wipe out profitability of adopting
whereas Ohio Valley area grain farms, Pennyroyal area dahg technology at moderate adoption rates, up to 50%, and
farms, and Central Kentucky dairy and beef farms had lowgven our estimates of application costs. Steer prices do not
returns than in 1995. The Pennyroyal livestock and daigcline as application rates rise, however. The analysis to
farms and the Central Kentucky dairy, hog, and beef farmate indicates that major price effects and changes in the struc-
experienced negative net returns. The operator’s share oftaet of the beef cattle industry might result from widespread
farm income (showing the financial rewards for the operataoption of sexed-semen technology.
their equity capital, and their management input) was posi-

tive for all six groups in the state. Research Projects

. . Analyzing the Future International Competitiveness of the U.S. Food
Livestock Marketing Research Industry— M.R. Reed, M.A. Marchant, and L.L. Mather

. . An Analysis of Finance Efficiency and Socioeconomic Influences in
A model of the livestock industry was developed that yan and Rural Public Schools S-J. Goetz and D.L. Debertin

could track the reaction of beef cow numbers to changesain Evaluation of International Markets for Southern Commodities
pastureland as well as dairy cow numbers, beef prices, and— M.A. Marchant and M.R. Reed

other variables internal to the industry. A quarterly versi&{‘%”g\'/”g O%itttems of Food Demand and Consumption Behavior —

Of_this model helped to explain what response b.eEf catygvelopment of Multiobjective Decision Criteria Models for Agricul-
prices would have to the dairy cow buyout of the mid-1980s. tural Investment Appraisa A. Pagoulatos and D.L. Debertin

There were some pretty dire forecasts at that time, but &gpnomic Analysis of Biotechnological Innovations in the U.S. Beef

. . Cattle Industry— B.W. Bobst
analysis suggested that the effect would be minimal. Andé@onomic and Environmental Impacts of Water-Quality Protection

it proved. Policies on Kentucky Agriculture -H.H. Hall and J.R. Skees
The model was used to anticipate the effects of biotedtwaluation of Public Policy Alternatives Designed to Help U.S. Cash
nological innovations that are under development. Joint workCrop Farmers Manage Risk J.R. Skees and H.H. Hall

. . . . L egulatory, Efficiency and Management Issues Affecting Rural Fi-
with economists at the University of Georgia indicated tha}ﬁ, nancial Markets —D. Freshwater

with current feeder steer/heifer price spreads, cow-calf praral Economic Development Alternatives in the New Competitive
ducers would find it profitable to adopt sexed technology to Environment —S.J. Goetz and D. Freshwater
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Agronomy

The Department of Agronomy conducts research on sotlsWe continue to learn more about the mechanisms by which
crop ecology/management, crop genetics, and plant biologycontaminants move through soil to springs and ground-
Our objectives include the improvement of plant quality and water. We recently observed that soil colloids (very small
productivity for food, feed, and fiber applications. We strive patrticles of soil or organic matter) may be responsible for
to develop innovative plant production systems which are accelerating and increasing the leaching of heavy metals
profitable, sustainable, and environmentally sound. To ad-through the soil. In another study, we found that the sup-
dress these objectives, we require a diverse, interdisciplinaryposedly inert surfactants applied with herbicides may have
faculty with expertise ranging from cutting-edge molecular a strong influence on mobility and degradation of the her-
biology to applied production technology. The recent suc- bicides.
cesses— and the tremendous future potential— of both croSoybean varieties with altered oils have been developed
biotechnology and precision agriculture systems make this &y private industry and are being grown in states to our
fast-moving and exciting time for agronomic science. Fur- north. Our work has shown that varieties with low lino-
thermore, the broad-based, popular concern for the qualitylenic acid level can be induced to produce even lower li-
of Kentucky’s soil and water resources provides even greatemolenic concentrations under our warmer Kentucky con-
urgency for research on sustainable land-management pradditions. This suggests an opportunity for value-added soy-
tices. Examples of significant research accomplishments durbean production in the near future.
ing 1996 are described here. » We have developed an efficient new regeneration system

» We are conducting several studies to exploit and evaluatefor soybean called somatic embryo cycling. It results in

the potential of the new precision agriculture/GPS tech- shorter cycling times for recovering plants and reduces

. . detrimental effects from tissue culture. We believe this
nology. In one experiment, when corn population was var- _ o .
: . . will be a major improvement for soybean transformation.
ied according to depth of topsoil, returns per acre were

: : . . Some of the first studies in the nation on the ability of
increased relative to constant corn populations. This ap- : :

X . forage grasses and alfalfa to withstand continuous, close
pears to be the first U.S. report of successfully controlling

corn populations with a specific soil variable grazing are in progress. These researchers are also coop-
PopU PE : .. erating with Plant Pathology and the Eden Shale Farm to
» We have introduced the animal gene for metallothionein,

: : : . 'study the effects of varietal resistance of alfalfa to
a compound which binds the heavy metal cadmium, into .
X .. .. aphanomyces root rot on alfalfa establishment.
transgenic plants. We can target the gene to specific tis-

sues in the plant. Expression of the gene was found to b Iwo major advances in understanding plant-pathogen in-

T . Seractions were accomplished. The structure and function
most effective in the cytoplasm and perhaps in the vascu- : . .
. of a key phytoalexin enzyme has been analyzed in detail.

lar tissue of the plant. This will advance rational design and genetic engineerin
e Our new wheat variety Foster will be available for pro- 9 9 9 9

duction this year. Foster is a high yielding, high test weight .Of the genes coding for these enzymes. Further refinement

! . . ; . . in identifying the regulatory DNA sequences controlling
variety with excellent disease resistance and superior mill- .
. ) . expression of plant defense genes was also completed.
ing and baking quality.

. o . Both of these studies could lead to major advances in en-
« A major research and education initiative on agronomic

potential in eastern Kentucky is under way. Much of this gineering disease reS|stange for plants. .
work is sponsored by the Robinson Trust. A large beef Growing three soybean varieties, one from each maturity

cattle study on previously mined land will assess the im- group 1, IV, and V, provides greater yield stability than

. . . " growing one superior variety or growing three varieties
pact of grazing on the plant community and soil fertility. A of the same maturitv. Techniaues were developed for se-
27-acre site on the Laurel Fork of the Robinson Forest is Y- q P

being developed to demonstrate state-of-the-art recIama-IemIng var.|et|es thaF provide high yield and stability with-
: out changing varieties every year.
tion technology.

» Weather-related losses during dry hay production and st'or—We found that in late plantings, resistance to soybean

age cost Kentucky livestock producers millions of dollars mosaic virus provided a 12% yield advantage compared
9 y b to SMV-susceptible soybean. For double-cropped soy-

eaF:h year. We ensiled h@gh—moigture forage ir_1 round.palesbeans grown after winter wheat in Kentucky, soybean pro-
using stretch-wrap plastic to achieve anaerobic Cond'tlons'ducers should benefit by selecting high yieI’ding varieties

In three years of studies, this increased nutritive valueWith SMV resistance.

0 i
and reduceq dry matter loss by 80% compared with hEJIyWe have generated a large number of transgenic tobacco
stored outside. . . . . :

lines with different pathogen-derived resistance genes.
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Tobacco lines resistant to tobacco vein mottling, tobac€tening and Heterologous Expression of Pesticide Metabolizing Cy-

; ; tochrome P450 Genes M. Barrett
etch, potato virus Y, alfalfa mosaic, and tomato Spo'[t%(iioning Genes Encoding Enzymes for Epoxy Fatty Acid Accumula-

Wi|.t viruses have been produced. These g(_armplas_ms argion in Oilseeds —b. Hildebrand

being greenhouse and field evaluated for virus resistar@en Breeding and Genetics: White Endosperm Breeding, Food Qual-

and agronomic traits prior to deployment in future culti- ity Inheritance, and Hybrid Performance TestsG:G. Poneleit

vars Correlation and Calibration of Crop Yields with Soil Test Levels of

) . . Major Nutrients —W.O. Thom

* In COHabO"aUO.n with the Kentucky Tobacco and Healthropping and Planting Systems to Allow Economic Canola Produc-
Research Institute, several Agronomy faculty are pursu-tion — J.H. Herbek and L.W. Murdock, Jr.

ing possibilities for extended uses of tobacco. It has bdegnage Thresholds Risk Assessment and Environmentally Compat-

demonstrated that genetically engineered tobacco can pro:g'z “gi?é??ﬁ"h;?ﬁggsag ijh'ts Offvgflb JF;eStS of Turfgrass —

duce a variety of valuable biochemicals including antiark Tobacco Breeding Genetics and Managemerit B~ Legg
bodies, vaccines, enzymes, and industrial feedstocks. Fatermining Optimum Rates for Several Crop Nutrient$:9. Thom

ther research in molecular biology, product engineerinla?velopment of a Basic Soil Morphology Training Course for Onsite

. L . . Sewage Disposal Treatment System PersoneD-—Karathanasis
and economic analysis will be required to bring these cWévelopment of Efficient Tissue Culture and Genetic Engineering of

portunities to the farm. Soybean —G.B. Collins and R. Dinkins
» Our turfgrass project on fungal disease control via IntBirect Vegetation of Fly Ash —R.I. Barnhisel

grated Pest Management has been investigating the[gaf;ribution of Constituents within Tobacco LeafH-R. Burton and
L.P. Bush

fects of dewfall on golf course greens and fairways. Wyes kentucky Need an Early Maturing Soybean Variety Trial? —
measured leaf surface moisture to determine the amount._.J. Grabau

of accumulation and re-accumulation after removal drfrly Maturing Soybean Cropping System: Identifying Appropriate

; ; Cultivars —L.J. Grabau
creeping bentgrass. This knowledge of how and WhEHect of Row Width on Corn Yields -M.J. Bitzer and J.H. Herbek

moisture accumulates on turfgrasses will help managefg.cts of Riparian Vegetation on Water Quality: Modeling and Ex-
reduce the duration of leaf wetness, thus reducing diseasg@erimental Studies -B.J. Barfield, R.L. Blevins, V.P. Evangelou ,
pressure without the use of fungicides. and D.T. Carey
Effects of Suckering Practices on Growth Characteristicks Galvert
Environmental and Genotypic Control of Assimilate Allocation in
Research Projects Grain Crops —D.B. Egli . . .
Environmental and Morphological Determinants of Field Curing Rates
A Silica/Fly Ash Based Technology for Controlling Pyrite Oxidation of Legume Hay —M. Collins and N.L. Taylor
— V.P. Evangelou EPA/EPSCOR: Assessing Transport of Colloid Bound Herbicides and
Agri Industry Development Program &:W. Absher and M. Rasnake Heavy Metals to Groundwater A:D. Karathanasis, R.E. Phillips
Alkaloid Accumulation in Acremonium Coenophialum Infected TalEstablishing an Advanced Techniques Course in Biotechnology —
Fescue —.P. Bush and H.R. Burton J. Chappell
Altered Fatty Acid Varieties: Does Our Climate Give Us an Angle? -Evaluation of Burley Tobacco Varieties M.T. Nielsen, J. Calvert,
L.J. Grabau and B. Kennedy
Altering Ergot Alkaloid Biosynthesis by the Acremonium Endophyt&valuation of Soybean Varieties and Breeding Lines for Use in Ken-
of Tall Fescue —C.L. Schardl, M.R. Siegel, and L.P. Bush tucky —T.W. Pfeiffer, J.M. Wood, and C.R. Tutt
Ameliorative Designs to Improve the Efficiency of Constructed Wekield Application of Pyrite Microencapsulation Technologies for Con-
lands Treating High Metal Load Acid Mine Drainage in the Rock trolling Pyrite Oxidation and Acid Mine Drainage Production —

Creek Watershed -A.D. Karathanasis V.P. Evangelou and R.E. Phillips
Analysis of MRNA Polyadenylation and Metabolism in Plants —Forage Crop Breeding to Improve Yield and QualityN-t. Taylor
A.G. Hunt Foreign Gene Introduction into SoybearG-B. Collins and R. Dinkins
Backup of Clover (CLO) Accessions in the NSSLN-L. Taylor Fungal Pathogen Resistance in Dark TobacciM-F Nielsen

Backup of Clover (CLO) Accessions in NSSL - Phase R+ Taylor Genetic Control of a Putative Multiple Pesticide Metabolizing Cyto-
Bacterial Dissimilation of Nitrate to Ammonium in Batch and chrome P-450 —M. Barrett

Chemostat Culture —-M.S. Coyne Genetic Engineering of Dark Tobaccos: A Sub-project of Cellular and
Behavior, Fate, and Bioactivity of Acetolactate (ALS)-Inhibiting Her- Molecular Biology Initiative in Dark Tobacco . Chappell

bicides —M. Barrett and W.W. Witt Genetic Engineering of Soybeans for Increased Oil Content and Ep-
Biochemistry and Molecular Biology of Sesquiterpene Cyclase and oxy Fatty Acid Accumulation —B. Hildebrand

Squalene Synthetase from Tobaccal—Chappell Genetic Engineering of Soybeans for Increasald&/—D. Hildebrand
Breeding Burley Tobacco for Improved Pest Resistance and ProdGenetic Improvement of Soybean for Kentucky F—Pfeiffer

tivity — M.T. Nielsen, B.S. Kennedy, and P.D. Legg Grain Quality Laboratory —€.G. Poneleit
Breeding Improved Varieties of Wheat, Oats, and Barley for KehiHMI Initiative Teacher Research +=D. Phillips

tucky — D.A. Van Sanford Identification Characterization Seed Increase of Cloverd\-t.
Cellular and Molecular Biology Initiative in Darkolbacco —G.B. Taylor

Collins Improved Fertilizer Use Efficiency and Environmental Soundness in
Characterization and Classification of Kentucky Soils A-D. Burley Tobacco Production L. Sims

Karathanasis and R.I. Barnhisel Improved Management of Legume Cover Crops for Sustainable Grain
Characterization and Modification of Heavy Metal Accumulation in Crop Production —-W.W. Frye, R.L. Blevins, and J.H. Herbek

Plants, with Emphasis on Tobacco G=J. Wagner Improving Switchgrass Productivity as a Biofuel CropM—Rasnake
Characterization of Phytoalexin and Sterol Biosynthetic Genes lircreased Desaturation of Soybean TriacylglycerolD ~Hildebrand

Tobacco —J. Chappell Influence of Soil Structural Heterogeneity on Transport of Fecal Patho-
Characterization of a Plant Polya PolymeraseA-G. Hunt gens and Solutes with the Vadose Zon&—Perfect
Classifying Soils for Solute Transport as Affected by Soil Propertiégolation of Sclareol/Labdenediol SynthaseG-d. Wagner

and Landscape Position & Perfect Kinetics and Thermodynamics of Adsorption-Desorption in Binary
Cloning Epoxy Fatty Acid Genes -B. Hildebrand and Ternary Soil Colloid Systems MP. Evangelou
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Maintenance of Seed of Trifolium SpeciesN-L. Taylor Soil and Crop Nitrogen Testing to Improve Nitrogen Management for
Mechanisms for Vacuolar Storage/Sequestration of Cd, Zn, Mn, Ni — Burley Tobacco —R.C. Pearce, J.G. Grove, and D.C. Ditsch

G.J. Wagner Soil Nitrate Testing to Improve N Use Efficiency and Reduce Residual
MOA #13814 with Natural Resources and Environmental Protection Nitrate under Corn and Wheat 3-H. Grove, D.A. Van Sanford,
Cabinet Division of Water —A.D. Karathanasis and C.G. Poneleit
Modifying Recombination Rates in Soybean and Assessing the Eff8cil Survey Characterization and Environmental Impact Assessment
on Breeding Progress FW. Pfeiffer of Daniel Boone National Forest Ecosystem#-B. Karathanasis
Multiplicative (Linear-Bilinear) Models for Genotype X Environ-Somatic Cell Genetics of Crop PlantsG-B. Collins
ment Interaction in Crop Cultivar -R.L. Cornelius Soybean Tissue Culture and Genetic Engineering Cen@®B-—Collins
Multiplicative Models for Genotype X Environment Interaction —Studies of a Novel Pathway for the Biosynthesis of Straight and
P.L. Cornelius Branched, Odd and Even Length, Medium-chain Fatty Acids in
Nicotine Synthase and Nicotine Demethylase.-R. Bush Plants —G.J. Wagner
On-Farm No-Till Studies: Making It Work —£.J. Grabau and J.H. Studies to Reduce Cadmium Accumulation in Tobacco and Research
Grove toward Extending the Uses of TobaccoG=J. Wagner
Pest Control Strategies for Grazing Livestock using Grass Endophy&geting of the Cd-Chelator Metallothinein to the Plant Cell Wall
Associations —C.T. Dougherty, FW. Knapp and L.P. Bush and Root Tissue Using Recombinant DNA MethodologyG-3.
Phenology, Population Dynamics, and Interference: A Basis for Un- Wagner
derstanding Weed Biology and EcologyW-W. Witt Terpene Cyclases: Functional Domains and Structur@sGhappell
Plant, Animal, and Environmental Factors Limiting Intake of Gra19 Program Assessment of Constructed Wetlands for Animal Waste
ing Beef Cattle —C.T. Dougherty Phase Il —W.O. Thom, Y. Wang, and J. Dinger

Plant Genetic Resource Conservation and UtilizatiolN- Taylor 319 Program Implementation and Demonstration of BMPs for the
Polishing Peers: Improving Plant and Soil Science Education throughUltilization of Poultry Litter in the Lower Green River Water Shed
Peer Review —L.J. Grabau, M.S. Smith, L.K. Worley, and W. — C.W. Absher, G. Henson, and W.O. Thom

Burke 319 Program Site-specific Nutrient and Biosolids Management on
Population Improvement and Line Development of White Endosperm Agricultural Lands —R.I. Barnhisel and S.A. Shearer

Maize —C.G. Poneleit Understanding and Manipulation of Lipid Biosynthesis in Plants —
Potyvirus Replication and Pathogenicity A-G. Hunt D.F. Hildebrand
Predicting Changes in Corn Seed Quality during StoraeM-—TeKrony Understanding Recombination and Modifying its Frequency in Soy-
Predicting Nitrogen Needs of Wheat by Measuring Chlorophyll — bean and Corn —F.W. Pfeiffer and C.G. Poneleit

L.W. Murdock, Jr. Using Early-maturing Soybean Varieties to Help Manage Soybean
Refining Components of an Early-planted, Early-maturing Soybean Cyst Nematode —.J. Grabau

Cropping System —.J. Grabau Using Farm Family Case Studies to Teach Sustainable Agriculture —
Relationship between Photosynthesis, Assimilate Supply, and the SizeM. Rasnake

of the Reproductive Sink -B.B. Egli Utilization of Coal Combustion By-products in Agriculture and Recla-
Restoration of Altered Lands -R.I. Barnhisel mation —W.O. Thom
Screening Soft Red Winter Wheat Varieties and Breeding Lines fdtilizing Seed Vigor as a Component of Seed Qualitip-M. TeKrony

Resistance to Head Scab B-A. Van Sanford Variable Rate Seeding: A Cooperative Study with Kentucky Corn Pro-
Seed Biology and Technology Investigations B-M. TeKrony and ducers —R.l. Barnhisel, S.A. Shearer, and M.J. Bitzer

D.B. Egli Yield Evaluation of Alfalfa Varieties . Lauriault and J.C. Henning
Soft Red Winter Wheat Breeding and Variety Development for Keivield Potential and Long-term Effects of No Tillage on Wheat Pro-

tucky — D.A. Van Sanford duction —L.W. Murdock, Jr., J.H. Herbek, and J.R. Martin
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Animal Sciences

The Department of Animal Sciences conducts reseatodrry and blackberry fruits decreased during storage at 2°C
on poultry, swine, sheep, dairy cattle, beef cattle, horses, and increased after transfer to 22°C. Natural volatile com-
foods. The research enhances our teaching program by painds showed antimicrobial properties which may be use-
viding new, up-to-date information for instructors and eddul in controlling microbial growth during storage of some
cational experiences for students. We conduct research friomds.
the molecular level to livestock production systems. The dis- Research was conducted on flavor problems associated
covery research is designed to elucidate chemical and physth soy protein products (the single greatest impediment to
ological functions that will eventually improve efficiency otheir use in human foods). As part of this research, we dis-
livestock performance and enhance the quality and safetycofered a major contributor to the undesirable flavor of soy
our food supply. protein. The mean content of 2-pentyl pyridine was found to

The Cooperative Extension Service disseminates resedrel9.65 ppm which is 54,000 times above its flavor threshold
results that can be applied to livestock production, food h§6-:000012 ppm). This strong flavor impact combined with
dling, and food processing. We are fortunate to have a sis-extremely repulsive flavor profile makes 2-pentyl pyri-
tem that allows teaching, research, and extension persomiieé a major contributor to the undesirable flavor of SPI.
to work together to provide new knowledge to keep us self-
sufficient in our food supply. Many countries with denSﬁ
population, such as China, will never be self-sufficient in
food production since an extremely low percentage of their Experimental models have been developed which explain
land is tillable and much of that is close to highly urbanizéide beneficial effects of several microbial supplements and
areas. competitive exclusion products on microbial populations in

Food production will become more globalized. Techndhe gastrointestinal tract of domestic livestock. These mod-
logical advances will be needed to feed the population. Rds are based on the stimulation of critical physiology groups
search is the key to maintaining an adequate supply of safdyacteria and the elimination of specific pathogenic bacte-
high-quality food, and livestock production is a necessitya in the digestive tract. One of these models suggests that
The Department of Animal Sciences conducts researchsiimulatory effects of some of the yeast strains used in di-
several disciplines to help achieve the goal of providing atary supplements can be explained by the presence of sev-
adeqguate supply of food. We strive to provide the technekal low molecular weight compounds which serve as growth
ogy for livestock producers and food processors in the Comedulators for anaerobic bacteria. Similar stimulatory com-
monwealth of Kentucky to produce and process that fooddaunds have not been previously reported.

a sustainable manner. Most ruminal microorganisms derive energy via the fer-
mentation of carbohydrates. Our studies with the important
ruminal bacteriaRuminococcus albuand Prevotella
ruminicolaindicated that both phosphorylytic and hydrolytic

Weakening of gels made from salt-extracted muscle pemnzymes are used to metabolize the products of starch and
teins was not diminished by protease inhibitors, suggesticglulose degradation. In addition, we demonstratedRhat
that proteases were not involved in binding of meat particlReminicolaconverts up to 40% of maltose into intracellular
during processing and cooking. Beef heart surimi prepargigfcogen using a unique enzymatic pathway. This large depo-
in the presence of the antioxidant propyl gallate and thsition of glycogen was not previously recognized, and since
blended with cryoprotectants had excellent long-term frozBnRuminicolas a predominant rumen organism this obser-
storage stability and functionality. Antioxidant treatmentgation has potential implications for our understanding of
retarded lipid oxidation during storage of both restructuredminant nutrition.
and intact steaks, and a beefy flavoring masked the grassy
off-flavor characteristics of grass-fed beef.

Studies were conducted to determine the effects of n
ral volatile compounds on bacteitievitro and on the micro- ~ The impact of heat stress or parturition on the antioxidant
flora of strawberry and blackberry fruits during storage. Perapacity of plasma from dairy cattle was evaluated. Heat stress
cent reductions in populations of the eight test species variEgressed the antioxidant activity of plasma, and recovery
with compound and exposure and ranged from 0% to 10@%activity occurred when temperatures returned to
after 2, 4, and 6 h exposure. Microbial populations of stratitermoneutral levels. Antioxidant activity was also depressed

umen Microbiology

Food Science

aIjl'lhysiology and Breeding
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at calving, coincident with decreased vitamin E levels mimen bypass supplement can replace equivalent soybean
plasma. Decreased antioxidant activity may be related to cangal in growing-finishing diets without decreasing lamb per-
promised resistance and increased incidence of mastitis darmance or carcass characteristics.
ing periods of heat stress in the periparturient period. Steers were used to determine the effect of small intestinal
Although problems are associated with utilization of Brahdaptation to a partial beta-amylase starch hydrolysate on
man bulls, our regional results indicated no distinct overalttivity and location of small intestinal glucose transport.
advantage for alternative subtropically adapted sire bre&itslium-glucose cotransport activity was not affected by treat-
over the Brahman. Most of the alternative subtropicallpent, but did change along the small intestine. Maltase ac-
adapted sire breeds are expected to create less calving diffity was maintained throughout the small intestine, whereas
culty due to their siring calves with lighter birth weightssodium-glucose cotransport activity may limit small intesti-
however, these calves are also expected to weigh less at wealrstarch assimilation in the distal small intestine. It does not
ing. appear glucose arising from carbohydrate hydrolysis regu-
lates activity of sodium-dependent glucose transport in cattle.

Swine Nutrition

. . . Research Projects
Nitrogen excretion was reduced and ammonia concentra )

tion in anaerobic pits was suppressed when pigs were feifl-base Balance and Mineral Requirements of Dairy Cattie. W

i ; ; ; i Hemken
low-protein diets supplemented with amino acids. The i mino Acids Sources and Concentrations for Swin&- Cromwell

munlepbu”n fraction of spray-dried por.cine or boViNBeef Cattle Grazing: Endophyte-infected Tall Fescue with Alfalfa and
plasma increased growth performance of pigs weaned at 2 owater Quality in Stream PasturesB-T. Larson

3 weeks of age, and pigs given exogenous Somatotropin&@energetics of Nutrient Transport and Growth of Gram-negative

. . . r . Ruminal Microorganisms —H.J. Strobel
quired higher dietary levels of a near-ideal blend of aming, ., ison of Forage Finishing Systems, Carcass Traits, and Pro-

acids to maximize protein deposition in the carcass. cessing Technologies W.G. Moody
New information has been generated on the bioavailabilffect of Additives and Processing Methods on Culture Agglutination
of phosphorus in feedstuffs commonly fed to pigs. This new a@nd Cheese Yield €.L. Hicks

. . s . ndocrine Mechanisms Contributing to Establishment of Pregnancy
information allows nutritionists to more precisely formulatE in Ruminants —W.J. Silvia

diets to meet pigs’ available phosphorus requirements. Fegghancing Food Safety through Control of Foodborne Disease Agents
ing low-phosphorus diets with added phytase improved bone— B.E. Langlois

mineralization and significantly reduced the excretion &valuation of Tall Fescue in Dairy Cattle 3:A. Jackson
Functional Properties of Food Proteins ¥=L. Xiong

phosphoru_s in the_ r_nar_lure._DeIetlon.of Inorganic phOSphO%‘tﬁﬁetic and Phenotypic Aspects of Cow Productivity Using Field
from the diet of finishing pigs had little negative effect on Records Collected on Angus CattleB-K. Aaron
performance or bone breaking strength, but it markedly téydrolyzed Feather Meal as a Supplement for Lambs Consuming High

duced phosphorus excretion. Concentrate on High unghage DietsB-G. Ely
P P Impact of Level of Preweaning Performance on Subsequent Cow Herd

Reproduction —~.A. Thrift
- e Increased Efficiency in Sheep ProductionD-G. Ely
Ruminant Nutrition Induction of Puberty Onset in Beef Cattle kK. Schillo

Daily feed intake of lactating ewes was reduced for 7 déx)gid-derived Flavors/Odors and Their Association with Food Pro-
teins —W.L. Boatright

_pr_ior to Weaning_, and 96 mg of memSCOpO_Iamine (MB) W"Mbtabolic Relationships in Supply of Nutrients for Lactating Cows —
injected at weaning. Both procedures effectively reduced milkp.L. Harmon
production. Even greater reduction was achieved when N¥Brobial Strategies for Improving the Efficiency of Ruminant Pro-
administration was combined with feed restriction. dUCK“z” é’y Enhancing Proprionate Metabolism in the Ruminant
. . — K.A. Dawson

Data were collected on 276 cow-calf pairs grazing endgrition and Exercise on Development of Horse Skeletal and Muscu-
phyte-infected tall fescue and supplemented with a molas-lar Tissue and Subsequent Performanck.-awrence
ses-based supplement continuously throughout each yygﬁitional Systems for Swine to Increase Reproductive Performance

; ; #=— M.D. Lindemann

Supple_m_ented COWS prqduced hea\_”er calves at Wez_ir_ung WJslgﬁ‘mizing Digestion and Absorption in the Ruminant Small Intes-
maintaining heavier weights and higher body conditions. " tne —D.L. Harmon

Polypay wethers were allowed ad libitum access or werequirements and Bioavailability of Phosphorus for SwineG-k.
limit-fed soybean meal or molasses-supplemented diets.cromwell

. . isfance to Mastitis in Dairy Cattle R-J. Harmon
Based on gain, feed intake, and carcass data, molasses-bggégal Problems in Poultry -A.H. Cantor
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Biosystems and Agricultural Engineering

Biosystems and Agricultural Engineering research is diellular enzymes for use as additives in animal feeds. The
rected toward solving existing and emerging engineering-mxzymes produced include a cellulase and hemicellulase to
lated problems found on Kentucky'’s farms and forests, aisl in cellulose digestion, and phytase to increase the effi-
well as developing methods of protecting foods and othgency of inorganic phosphorus use and reduce the phospho-
farm products which are consumed or used sby the publies excreted by the animal. Another current research project
Five broad areas of interest are pursued. is investigating the use of whole cells in organic solvents to

Machine Systemsdesign involves development andtatalyze reactions.
evaluation of basic machine systems through the applicationStructures and Environmentinvolves the design of farm
of theoretical and applied mechanics. A fully-automatesiructures and environmental control systems for plant and
burley tobacco harvesting and curing system has been deaalmal production, feed storage and processing centers, resi-
oped and is being tested on the Experiment Station. A ndences, and utility buildings. Research efforts are directed
chanical burley tobacco spearing machine has been det@lvard reducing infiltration into residences, better manage-
oped and demonstrated to farmers. A commercial versiomuént of animal waste, improved design of grain storage sys-
the wire-strung portable frame system was used on a limitechs and structures, improved environmental control within
number of farms throughout the burley producing area.p®ultry and swine growing facilities, computer-aided design
two-row mechanical tobacco topper was shown to signifiaethods for dairy facility design, and the development of
cantly reduce labor. An electric power tobacco stripping whedlernative structures for curing burley and dark tobacco.
has been developed that saves labor at the rate of threEvauation of a portable frame and field curing system for
five cents per pound. burley tobacco showed significant labor savings and excel-

Techniques for targeted herbicide application using Glight potential for adoption.

GPS and reflectance sensors are being researched. A significrop Processingresearch involves basic engineering sci-
cant effort is in the area of robotics and machine vision asreces, particularly heat and moisture transfer processes, to
support technology for machine systems for harvesting, gréte processing, storage, and handling of farm products. Man-
ing, and automated control of field machinery. The effectsajement protocol has been developed for curing burley to-
soil compaction created by heavy machinery on water infilacco in the field under plastic in various types of frameworks.
tration, ground water movement, and plant growth are beingFood Engineeringinvolves applying principles to achieve
studied. efficient production and high standards of quality during pro-

Bioenvironmental Engineeringis the application of prin- cessing, packaging, storage, and distribution of food prod-
ciples of mathematics, chemistry, biology, and physics to susts. A milk coagulation sensor has been developed using
tain and improve the quality of our natural resources. Thiger optics and light reflectance that improves the control of
broad goal of current research efforts is to develop techraileese making. The sensor is being evaluated in this country
ogy that improves the compatibility between water/soil rand several foreign countries. Experiments have been con-
sources and activities such as agriculture and mining. Resedrated that show the applicability of using light reflectance
to minimize erosion and stream quality impacts from minad an aid in making cottage cheese.
lands continues to be a productive, highly visible program Other ongoing research which has basic implications in
involving improved detention basin design and continu@dore than one of the areas mentioned above includes devel-
development of computer-based design aids. Recently inijping a profitable beef-forage production system through
ated research is devoted to assessing and reducing the effeatputer modeling and modeling growing swine. Meteoro-
of cattle grazing and tobacco production on runoff and subgical research will improve the understanding and use of
surface quality. Increasing concerns regarding the envir@reather-related agricultural management models in the south-
mental impacts of lawn care have prompted a study to relate region. The Agricultural Weather Center provides: 1)
runoff of commonly used herbicides to factors such as appleekly Kentucky weather summary for the National Weather
cation rate, post-application irrigation, and storm severity. Service for the Weekly Divisional Averages (WDA) for the

Bioprocess Engineeringnvolves optimization of equip- Palmer Drought Index Model and dissemination on the Na-
ment, sensors, and control algorithms for processes whinal Weather Wire System and 2) Kentucky rainfall, tem-
use living cells or subcomponents of cells as bioreactorsperature, and deviation-from-normal maps created daily for
biocatalysts. The cells typically employed include microbegrious time periods using the Geographical Information Sys-
plant tissue cells, or mammalian cells and may be modifitan (GIS) and made available on the World Wide Web. Re-
through biotechnology. Current research in this area includesrch is under way to identify ways of reducing the health
optimizing the fermentation éfspergillusto produce extra- and accident risk for farm workers and youth.
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Research Projects Influence of Construction Quality Control on the Permeability of
] Soil Liner Waste Lagoons -R.C. Warner
A System for Reconstruction or Rehabilitation of Rooting Media fanterior Environment and Energy Use in Poultry and Livestock Fa-

Growing High-value Tees —.G. Wells cilities —R.S. Gates

A Systematic Approach to Enzyme Recovery from Solid-state Fefiventory of Constructed Wetlands for Residential Treatment Sys-
mentation —S.E. Nokes tems —R.C. Warner

Agricultural Pesticide Handling and Application Technology Demorknowledge-based System for Single-stem Greenhouse Rose Produc-
strations —S.G. McNeill tion — R.S. Gates

Analysis and Management of Misting Systems for Tunnel-ventilateéndfill as a Bioreactor —R.C. Warner
Broiler Housing —R.S. Gates Measurement of Factors that Influence Soil Development, Water

Assessment of the Hydrologic Response of Reclaimed Surface-minedrransport, and Tree Growth in Reclaimed Surface Mines in East-
Lands in the Appalachian Coal RegionR-C. Warner ern Kentucky —S.R. Workman

BMP Equine Waste Demonstration ProjectR-C. Warner Mechanics of Granular Solids +J. Ross

Comparison of Integrated Electronic Controllers to Convention@lilk Coagulation Sensor Development F-A. Payne

Staged Thermostatic Control in Large Broiler HouseRS: Gates Model Development and Calibration for Predicting the Persistence
Design and Demonstration of a Low-pressure Low-flow Irrigation and Efficacy of Chlorothalonil on Tomatoes S-E. Nokes

System for Nurseries’ Containerized and Ball and Burlap Areas wtodel Development and Verification of a Tubular Trickle Irrigation

R.C. Warner System to Increase Water Application EfficiencyR-C. Warner
Determination of Design Weather Parameters International Lo@@odeling of Heat Transfer from U-tube Heat Exchangers for Ground-

tions —D.G. Colliver source Heat Pumps W.E. Murphy
Determination of Infiltration Characteristics of Mine Spoil Plantefodeling Responses of Growing Pigs.=W. Turner

with Hardwoods —R.C. Warner Monitoring Impacts of Animal Research Center on Surface and Ground-
Determination of Straw Properties and Air Flow Through an Upflow water Quality —J.L. Taraba

Biomass Gasifier -W.E. Murphy Nighttime Ventilation Strategies for Summer Heat Stress Relief in

Determination of the Hydrologic and Sedimentation Response of Broilers —R.S. Gates
Loose and Compacted Mine Spoil Planted with Hardwoo® &= Optimization of Process Variables for Solid-state Fermentation Pro-

Warner duction of Xylanase —S.E. Nokes
Development and Evaluation of a Model for an Active Gas Collectig?hysical and Bioremediation of Hazardous Waste Contained Soils
System at Municipal Landfills -R.C. Warner through Incorporation of Coal Fines and In Situ Environmental
Development of a 3-axis Manipulator for Harvesting Fruit and Veg- Management —R.C. Warner
etable Crops —S.A. Shearer Potential Utilization of Clay Deposits Extracted During Mining for
Development of Analytical Methods to Predict Stream/Aquifer Inter- Fly Ash Monofills —R.C. Warner
actions in Alluvial Valleys —S.R. Workman Reducing Heat Stress in Dairy Cows through Forced Evaporative Cool-
Development of a Trickle Irrigation Design and Specification Pro- ing —L.W. Turner
gram —R.C. Warner Reducing Nitrogen, Phosphorus, and Ammonia Erosion in Swine Waste
Development of Geographical Information Systems (GIS) in the UK through Diet Manipulation —.W. Turner
College of Agriculture —K.T. Priddy Reflectance Profile in Milk as a Function of Fat ContentRA.
Development of Near-real Time Weather Station at Woodford County payne
Research Farm —K.T. Priddy Residential Air Infiltration and Air Quality —B.G. Colliver
Development of Profitable Beef-forage Systems for the SoutheResponse of Hardwoods Planted in Mine Spoil and Receiving Trickle
Region —.W. Turner Irrigation —R.C. Warner
Development of Weather-related Insect Forecast Model Output3ensor Development for Cottage Cheese and Yogurt CultuFeA—
Geographical Information System (GIS) Formati=F. Priddy Payne
Dietary Manipulation to Reduce Aerial and Effluent Nitrogen Corgequences of Extreme Temperature and Humidity for Design Condi-
centrations in Broilers —R.S. Gates tions —D.G. Colliver
Dynamic Mist Control Strategies for Poinsettia PropagatiorR-S.  Simulation of Infiltration and Lateral Subsurface Transport of Water
Gates in Hillslopes on Small Watersheds in KentuckyS-R. Workman
Dynamic, Probabilistic Modeling of Respiratory Disease in Livestomte-speciﬁc Management of Herbicides on Crop Land A-Shearer
—L.W. Turner Site-specific Crop Management: Nutrient Managemer8.A-Shearer
Economic and Environmental Impacts of Water Quality Protecti®tabilization of Embankments on AML Slopes Using Soil Bioengi-
Policies on Kentucky Agriculture -3.L. Taraba neering Techniques: A Field Evaluation of Cost-effectiveness —
Electric 4-H Project Manuals -6.A. Duncan R.C. Warner
Energy Savings from Combined Natural/Forced Ventilation Systergserilizable Fiber Optic Probe for a Septic Food Processing Applica-
for Greenhouse Retrofits -R.S. Gates tion — FA. Payne
Enhanced Design of Burley Spearing MachineG-A. Duncan Stress-strain Modeling of Wheel Compaction Incurred during Resto-
Eroded Particle Size Distribution for Forest Soils, Mine Spoils, and ration of Prime Farmland —.G. Wells
Weathered Mine Spoils -R.C. Warner Subsurface Leaching Potential of Animal Waste Holding Ponds as a

Estimating the Impact of Commercial Building Occupancy and Hot Function of Soil Moisture and Compaction R-C. Warner
Water Needs in Sizing Ground Source Heat Exchanger Fields Festing of Time-integrated Variable Control in Tunnel-ventilated

W.E. Murphy Broiler Housing —D.G. Overhults

Evaluation of a Bag-type Geothermal Ground Heat Exchang#E— The Impact of Agricultural Systems on Surface and Ground Water
Murphy Quality —D.R. Edwards

Facility Design and Testing for Closed System Plant Micropropagatigime-integrated Variable Control Strategies for Animal and Plant
— R.S. Gates Environments —R.S. Gates

Field Test of Low-cost Greenhouse Microprocessor Controls for Bagdtilization of Commercially Composted Waste to Reduce the Trans-
ding Plant and Tobacco Plug ProductionR-S. Gates port of Herbicides to Surface and Ground WateR-G. Warner

GPS Tracking of Animal Position for Improved Pasture Systemgpor Pressure Deficit Control as an Alternative Environment Con-
Design/Layout —.W. Turner trol Technique for Plant Production -R.S. Gates

Improved Information Delivery by Developing Internet Gopher/Wekariable-rate Seeding: A Cooperative Study with Kentucky Corn Pro-
Server in the UK College of Agriculture & T. Priddy ducers —S.A. Shearer

Improved Quality and Efficiency of Burley Tobacco Market Prepara-
tion —L.G. Wells
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Entomology

Research in Entomology has two major goals: 1) under-that have conflicting roles. Increasing one component can

standing biology of insects and related arthropods and theireliminate the effects of increasing the other two compo-
interactions with plants and animals and 2) development anchents.

implementation of safe and effective management tactics andKeys, descriptions, host records, and distribution records
strategies for pest species. Three broad areas of research aier 41 parasitic wasps of the braconid subfamily
pursued, ranging from fundamental studies to practical field Agathidinaeof Japan were published, including fifteen
trials. Highlights of accomplishments for 1996 are reported species new to science. The publication will allow
here. biocontrol investigators to tap the reserve of Japanese spe-

Behavior, Biosystematics, Ecology, and
Evolution

cies that are of potential use against introduced pests. To
date, five species éfgathidinaehave been introduced to
the United States in classical biological control programs.

» Spider predation lowers densities of one group of forest-

* A previously unknown form ofPandorasp., an floor detritivores, but does not affect several other insects.

entomopathogenic fungus, was discovered. This finding Information on prey palatability and spider foraging be-
suggests an entirely new (soil-borne) aspect of the ecol-havior aids in predicting the actual impact of spider pre-
ogy of this pathogen. dation.

More than 40 compounds induced by Japanese beetle feed-

ing were identified from preferred host plants. Complex- .

itygof a plant’s volatile blend seems to be an important CE?St Management and Applied Ecology

used by this pest for host location. Constituents of leaf Early-season release Bandorasp. (generated from its
surface waxes play a role in resistance of some woodyoverwintering form) was as effective at controlling tobacco
plants. aphids as conventional chemical controls.

Abundant pollen during sweet corn pollination led t® An improved method of incorporating biological control
higher densities of the predatGoleomegilla maculata agents into economic decision tools was developed that
which feeds on pollen as well as insect pests. can be easily implemented into traditional pest manage-
Populations of the predat@oleomegilla maculatavere ment programs.

higher in sweet corn than in field corn; the predators de-Field studies of white grubs and black cutworms in
veloped faster feeding on sweet corn pollen than on field turfgrass revealed ways that cultural practices, including
corn pollen. mowing, clipping removal, pH modification, top dress-
There is heritable variation in the pheromone blend of theing, and resistant grasses, can be used to manage these
black cutworm moth in populations from Kentucky, Egypt, pests with reduced reliance on insecticides.

and France. This finding indicates that the pheromone com-Studies of the horned oak gall, a severe pest of pin oak
munication system could evolve in response to selection.trees on horse farms, revealed periods when the wasps
Pheromones and sex attractants have now been identifiedan be controlled with horticultural oils or other nontoxic
for all of the prey species of a bolas spidéastophora means, thus safeguarding horses in adjacent pastures.
hutchinsoniThis spider mimics the pheromones produced A system was developed by which thrips and aphids on
by female moths, and thus it attracts and captures malegreenhouse crops can be controlled by overnight expo-

prey. sure to modified atmospheric conditions, without use of
The parasitoid complex of the introduced pine sawfly, pesticides.
Diprion similis, was characterized. * The spideClubiona abboticonsumed 20 to 25 corn ear-

In Harmonia axyridis an introducedadybird beetle, the ~ worm eggs per day on intact soybean plants when egg
extent to which diet affects development, size, and color densities were high (32 to 64 eggs per plant).
depends on the genetic makeup of individuals. SuccessfulThe predatoNabis roseipennisurvived better and pro-
colonizing and continued population growttdofxyridis duced heavier adults when fed corn earworm eggs than
in Kentucky may therefore be facilitated by genetic varia- when fed corn earworm larvae throughout its development.
tion underlying traits related to feeding, growth, survivad, A newly identified third pheromone component of the
and reproduction. black cutworm moth, (Z)-11-hexadecenyl acetate, im-
In Nauphoeta cinereanale-male social interactions de- proves trap efficiency by several fold. This finding should
pend on the quantity of different pheromone componentsallow for more effective detection and monitoring of this
pest.
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Evaluation of an expert system for management of potResearch Projects

leafhopper on alfalfa showed that this pest must be Ccﬁ?ﬁlogical Control of Selected Arthropod Pests andeds —K.V.
trolled at early regrowth of alfalfa after harvest to prevent yveargan
stunting. Biology and Management of Insects Attacking Urban Landscape Plants

Synthetic pyrethroid insecticides at rates as low as 0.0125_ D-A. Potter . . .
y . Py . jtzontrol Processes in a Terrestrial Food Web: Trophic Interactions of
Ib ai/acre gave excellent control of alfalfa weevil larvaé™ 5 generalist Predator B.-H. Wise

and potato leafhopper on alfalfa. Cooperative Agricultural Pest Survey: Gypsy MotiB-C. Pass, P.M.
Autodissemination of the SeMNPV baculovirus for sup- Dillon

; ; ; ; mage Thresholds, Risk Assessment and Environmentally Compat-
pression of beet armyworm populations was II’]VGStlgat&:?'ibIe Management Tactics for White Grub Pests of Turfgrass —

Figld studies support the efficapy of a new termite bai.t D.A. Potter, K.F. Haynes, A.J. Powell
being marketed to homeowners in Kentucky. Of 22 chromietermination of Resistance of Woody Landscape Plants to the Japa-
cally-infested houses baited in 1995, 18 (82%) exhibited nese Beetle —b.A. Potter, T.R. Kemp, P.A. Weston, R.E. McNiel

: : - - Development and Integration of Entomopathogens into Pest Man-
no further signs of termite activity the following year. gement Systems -G.C. Brown

350 nurseries were inSpeqted and licensed in 1996, &Jelopment of Sustainable IPM Strategies for Soybean Arthropod
664 nursery dealers were licensed to sell nursery stock inPests —K.V. Yeargan
the state. Ecology and Management of European Corn Borer and Other Stalk

. . . Boring Lepidoptera —G.C. Brown
A third generation of permethrin analog was found to t115‘%/<51Iuation of Controlled Atmosphere Anoxia Treatments as a Po-

effective against cattle horn flies as well as face flies. Or- tential Disinfestation Technique for Thrips and Spider Mites in
ganophosphate insecticides formulated into ear tags aresreenhouses -B.A. Potter, R.G. Anderson
still effective against horn flies but are ineffective againgt"":)";";‘gon of Southern Region Integrated Pest ManagemeBiC—

face. fll.es. . . Evolutionary Genetics of Developmental and Age-related Changes in
Preliminary field experiments demonstrated that preda- social Signals —A.J. Moore

tion by spiders and ground beetles may lower densitiesmpacts of Spiders in Food Webs of Crop and Forest Floor Ecosys-

tems —D.H. Wise
Colorado potato beetles on potatoes and spotted Cuc'ljrl;gect Stress: Multitrophic Interactions between Parasites, Patho-
ber beetles on cucumbers and squash. gens, and Allelochemicals -B.L. Dahiman
Integrated Management of Arthropod Pests of Livestock and Poultry
. . . — F.W. Knapp
Physiology, Genetics, and Molecular Biology |sojation of Biologically Active Secretory Products from an Endopara-

A b . Il of e site —D.L. Dahlman

* tefatOCYte _(e_xtraem ryonic cell ot a parasitic Insecik)entucky’s Agricultural Pesticide Impact Assessment Program —
gene that inhibits protein synthesis at the level of transla-B.c. Pass, M.P. Johnson, L.M. Unger

tion was isolated and expressed. Mate Choice and Offspring Fitness A<J. Moore

A new type of hydrolase that acts on Oxygen-nitrogé\flpleggfr Dissection of Polydnavirus Functional Activities B-A.
bonds was characterized from the midgut of the tobac,qgrsery Inspections -B.C. Pass, J.T. Collins, C.W. Harper
budworm. Pathogenicity, Transmission, and Introduction of a Cytoplasmic Poly-

Regulation of dietary glucose for trehalose and glycogenhedrosis Virus to Fall Webworm K. Reiske-Kinney

- esticide Applicator Training 1996 =H. Townsend
synthesis in the tobacco hornworm was shown to be E@al and Apparent Complexity in Polydnavirus GenomesB-A.

tered by parasitism. Webb
Quantitative genetic studies reveal that genetic variati@adundancy in Chemical Communication: Evolution of Sex Phero-
among individuals influences the growth, reproduction, mone Blends —K.F. Haynes, A.J. Moore

. . emiochemical Mediation of Reproductive Behaviors in Moths —
color, and development of the introduced ladybird beet%, K.F. Haynes

Harmonia axyridis Sexual Selection and Plasticity in Social Behavior and SignaisJ—
Differences in the chemical composition of the pheromoneMoore, K.F. Haynes

of Nauphoeta cinereare due primarily to genetic differ- Simple Dynamical Models for Incorporating Biological Control Agents
ences among individuals into IPM Decision Making —G.C. Brown

] Spatial Dynamics of Leafhopper Pests and Their Management on
Polydnavirus genomes appear to be segmented to regualifalfa— B.C. Pass, J.C. Parr

late viral gene copy number and the level of viral gefiée Role of Fluctuating Asymmetry in Sexual SelectioA3= Moore
expression; this finding provides insights into the evoljranslation Factors from a Parasitic Wasp and Its Viru3.\ Webb
tionary processes that produced segmented viral genomes.

A teratocyte gene that inhibits protein synthesis at the

level of translation was isolated and expressed. This ac-

tivity is linked to the inhibition of growth in parasitized

insects.
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Forestry

National, regional, and local interest in the future of forestent yield as well as production from human-induced sources,
resources stresses the need for strong research prograrsadb as timber harvesting. A second experimental watershed
provide information from which sustainable forest policielsas been established to monitor the effectiveness of Best
can be developed for these resources. These needs areManagement Practices in preventing accelerated erosion from
ther emphasized by conflicting social, economic, and poliferest management activities.
cal directions. Kentucky's 12.7 million acres of forest land Long-term studies of threatened and endangered species
(50% of its total land area) support important water supplies, forest-dwelling bats have determined basic biological re-
habitat for diverse species, as well as important economigirements for survival and have helped establish manage-
industries in forest products and recreation/tourism. The reent guidelines to ensure conservation of these species. Data
search mission of the Department of Forestry is to support population dynamics, food preference and foraging hab-
wise management policies by conducting creative and rigds; and roost selection have helped determine especially sen-
ous studies addressing questions on forest ecosystem fitore forest areas for bat conservation. Land management
tion and on the products of these ecosystems. agencies, such as the Daniel Boone National Forest, have

Dynamic programming has been used to model timhesed this information to revise forest management policy and
stand dynamics and optimal management prescriptions éintber harvesting practices.
has been expanded to incorporate site conditions and pric&tudies have been initiated to evaluate the effects of tim-
fluctuations. Using this approach, improvement thinnings bér harvest on genetic diversity of white oak populations of
shortleaf pine and yellow-poplar have been shown to increasstern Kentucky. Timber harvest may influence gene fre-
economic returns by 5% to 15%. However, depending ganencies directly, or may impact mating system characteris-
market conditions, management for fiber may be preferableits of residual trees and pollen and seed migration. Under-
sawtimber. These results suggest that management oppatanding these relationships may assist design of timber har-
nities for landowners may be greater than previously consigsting systems which will ensure sustainability of genetic
ered. diversity of this important timber species.

There is increasing interest in obtaining accurate resourceDbserved losses of cations from the forest floor of north-
inventories in order to set effective forest policy. A temporatn hardwood forests have suggested possibly serious con-
inventory data model has been developed which providesjuences for long-term productivity of these forests. Stud-
better process modeling, i.e., reconstruction of long-tetigs have been conducted in a variety of forest conditions to
forest transactions (growth, mortality, and timber sale®lucidate the cause of such losses. Cation loss was not com-
However, there are significant costs associated with suchnaon across stands of differing ages, as would be expected if
inventory model in terms of database size, access, and naid deposition were the cause; nor was cation loss greatest
agement costs. These costs must be recognized as an inipanost rapidly growing stands, as might be expected if rapid
tant component of developing effective long-range forestitrient accumulation in biomass of young stands following
policy. harvest were the cause. These results suggest that regional

A regional survey of forest ecosystem quality has begnllution and forest successional patterns cannot explain the
initiated using soil invertebrates as measures of ecosyswserved losses.
integrity and quality. Soil invertebrates respond quickly to Geographic positioning systems using satellite triangula-
changes in soil environment and may reflect long-term hisen to determine ground location are among the new tech-
torical impacts on a forest site. Maintenance of ecosystewlogies being applied to forest management. Computation
quality is a key component of ensuring sustained forest pod-area of GPS-traversed lands customarily uses the tradi-
ductivity. tional coordinate method. However, no attempt has been made

Sediment production from forest management (especiallyexamine new area determinations that might have distinc-
timber harvesting and road construction) may have a signifire computational benefits. Recent investigations have re-
cant impact on environmental quality. A runoff generatiorealed that a numerical method, called Areas of Oriented
experimental field site has been established at Robinson Fégures, may have the computational advantage of treating
est to characterize the distribution and importance of runsffrveying data of convex and non-convex figures of many
generation mechanisms in the forested landscape. This stsidgs. Efficient algorithms are being developed to enable
will characterize the natural production of runoff and sediemputer implementation of this numerical method.

20



Research Projects Evaluating Differential GPS Positioning Accuracies in Forestry Ap-

plications — C.J. Liu

Development of Conservation Strategies for Forest-dwelling Wildlifiddicators of Ecosystem “Quality” in the Mixed Mesophytic Forest
Dependent on Topographic Habitat FeaturesM=J. Lacki — P.J. Kalisz

Economic Assessment of Surface Mine Reclamation Alternatives mtraspecific Phylogeography of Plant Mitochondrial DNA B-B.
J.M. Ringe, M.H. Pelkki Wagner

Effects of Forest Management Practices on Forest Nutrient StatusRoost Selection of Bats in Forests in Eastern Kentucky 3 Lacki

M.A. Arthur _ _ Sources of Runoff and Sediment Production in Forested Watersheds —
Effects of State Interval Size and Number of Predictors on Dynamic D.L. Brown
Programming Solutions in Forestry M.H. Pelkki
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Horticulture and Landscape Architecture

The Horticulture and Landscape Architecture faculty conations under induced and natural epidemic bacterial leaf
duct mission-oriented research, combining basic and applgabt conditions. Rapid adoption of resistant pepper culti-
approaches related to the production and use of horticultwais occurred following recommendations from our 1995 tri-
crops and landscape architecture. Research activities are atmno losses occurred in growers’ fields with resistant vari-
centrated in the broad topics of integrated crop managemeties compared to 50% losses in fields of susceptible variet-
crop improvement, environmental regulation of plant growtas at the same localities.
and development, and landscape architecture.

Crop Improvement

Integrated Crop Management

The widespread occurrence of genes and transcripts for
The Controlled Water Table irrigation system consists tife* N-methyltransferase responsible for the methylation of
a capillary mat placed on a horizontal surface with one eingbyl residue 14 in the large subunit of Rubisco is present in
of the mat suspended vertically in a small trough of watermiany plant species. Methyltransferase has an exceptionally
nutrient solution. The amount of water, in a pot of growingigh affinity for Rubisco and represents the first demonstra-
medium sitting on the horizontal surface, is determined kign of a protein with a tight and specific interaction with the
the vertical distance from the water to the bottom of a pot.wrld’s most abundant and important plant protein respon-
liquid level controller maintains the water level in the trougisible for the fixation of COby all green plants. The charac-
As plants remove water from the growing medium, it is réerization of this protein and gene has resulted in the identi-
placed immediately by water from the trough. The systefination of a molecular vehicle capable of the selective deliv-
may be used in commercial greenhouse production and resy of positive agents to Rubisco. The significance of this
dential homes. protein and its activity, as well as its potential usefulness in
A novel approach to rooting cuttings under mist uses cape molecular engineering of higher yielding crop species, is
illary mat subirrigation. The capillary mat reduces the amourging explored.
of water in the rooting medium during misting cycles and The activity of the key enzyme for sorbitol metabolism,
prevents the medium from drying during the night when tiserbital dehydrogenase, in apple fruit is induced by sorbitol,
mist is off. This provides a better environment for root dédicating that the source-sink interaction in apple is more
velopment. dynamic than previously thought. Reduced sorbitol produc-
Nursery crop production system research revealed thiah resulting from defoliation due to disease and insect prob-
composted yard trash is an effective container medium cdems may also create “weaker” fruit, leading to poor quality
ponent when comprising 25% of a pine bark medium volunag harvest.
Media comprised of 50% to 100% composted yard trash werel he human dietary component E-2-hexenal, a natural con-
not acceptable for outdoor production of two holly speciestituent of all higher plants, was found to be the most effec-
A three-year field nursery fertilization study revealed théive volatile compound evaluated for controlling microbial
banded application of 250 pounds of nitrogen per acre pathogens on plant-derived foods such as strawberries and
year, split into spring and fall applications, is adequate f@mble grapes. Collaborative studies were undertaken to de-
the production of the seven landscape plants tested. Fieldnine the mode of action of this compound and to estab-
herbicide trials resulted in expanded herbicide labels for ndish effectiveness in inhibiting bacteria growth. Due to their
ery crops and offer hope for the formulation of herbicidestural origin and metabolism by the fruit, the volatile com-
with a broad spectrum of control and tolerance for landscgp®unds may offer a biologically safe, consumer-friendly so-
use. lution for eliminating postharvest losses due to pathogens
A study of wholesale prices for selected landscape plastgh as gray mold.
over a 12-year period revealed that annual price increase§omatic embryos developed in legume species often show
were fairly constant from 1980 until 1989. A drastic drop isevere abnormalities and are difficult to convert to seedlings.
price increases that occurred in the 1989-90 catalog year wasystem was developed using eastern redbud to initiate ad-
attributed to the severe drought of 1988. Price increasesventitious shoots from malformed somatic embryos. Multiple
bounded in the 1990-1991 year and leveled off the followisgoots were initiated on each somatic embryo that could be
years. subsequently rooted and converted to plantlets. This system
Three promising resistant bell pepper varieties were iddrypasses the problem with germination of malformed somatic
tified after the second year of testing 20 cultivars at two lembryos and could be applicable to other legume species.
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Seed germination in vincaC@tharanthus roseys Environmental Regulation of Plant Growth
progresses in a typical triphasic pattern for fresh weight gaand Development
Ethylene evolution was not observed in vinca seeds until
radlclle emergence (48 hrs) even_thoqgh detectable level 8 production system from single node cuttings. The ini-
1-aminocyclopropane-1-carboxylic acid (ACC) were preser

: : : . . | node of origin was significantly correlated to the final
during this period. ACC oxidase activity was not detectah fem length of the single stem ‘Lady Diana’ rose and to the

until 48 hours and preceded in vivo ethylene production. Ol’flﬁmber of days for axillary bud break on the cutting. More

df’;\ta sugge_st that ACC oxida_se is a key regulatory step in,tmfn 70% of the cut stems harvested from these cuttings
biosynthesis of ethylene during early stages of germinatign .« 46 t0 75 cm long. An adaptive neuro-fuzzy inference

and that ethylene has a role in radicle growth. seélstem was built to predict the rose status and to make criti-

. How_arthropods perceive plant-borr}e cheml_cal repel_ler& environmental control decisions based on the principle of
is an important aspect of plant-insect 'nteracuoré'conomicoptimization

Lycopersicon hirsutunis a wild species of tomato that is
highly defended from arthropods. Certain genotypes produce
repellents in trichome secretions. For the three chemical kandscape Architecture

pellents tested (2,3-dihydrofarnesoate, 2-pentadecanone anﬂ Geographic Information System (GIS) database has been

laurate), most quantitative behaviors were similar except Qbveloped for land use planning in the 28 counties compris-

erage distance from the stimulus. For the two acids, diStaﬂ‘F&the eastern Kentucky coalfields. A major effort in 1996

from the gtmulu; tended to dgcrease the longer mites WS made in analyzing institutional impediments to reuse of
exposeq, indicating that the stimulus to leave becomes Strg8astated lands, particularly in regard to legal/regulatory
ger as time passes. Data suggest that 2-pentadecanoner irements and interpretations of these in the field. The

act as an attractant yvhen perceived by olfaction, but 33tabase will be available through Kentucky Cooperative
repellent when perceived by touch. Extension in 1997.

) .Long-term_cul'qvar and rootstock resegrgh is making sig- As part of a restoration/preservation study of downtowns,
nificant cpntrlbptlons to th_e Kentucky f_rwt industry. B,Iue'models for organizing the relationship of parking and pedes-
berry cultivars in descending O“F'er of yield (kg/bush) in trfﬁan movement to downtown destinations have been identi-
second year were Duke (2.2), Sierra (1.9), Bluecrop and ﬁ@d, and a method for evaluating pedestrians’ circulation

triot (1'8)' Toro (1.5), Blue Gold (,1'4)' Nelson (1'1,')' angx eriences has been developed. Recommendations and de-
Sunrise (0.7). The table grape cultivars, in descending orgg

X , : n criteria will be conveyed as conceptual unifying prin-
ofyield (kg/vine) were Niagara (14.8), Concor_d (10.5), Moor% les and guidelines and as examples of applications through
(8.1), Mars (7.6), Golden Muscat (3.5), Captivator (3.0), Reélése study descriptions.
ance (2.6), Challenger (2.4), Canadice and Himrod (0.25), and
Glenora (0.0). The 1990 apple cultivar/rootstock planting is

trained to the Dutch slender spindle system and supporfiR@search Projects
py eIgctnc_aI conduit fastened to a wire trglhs. Early p_rOdUﬁTl-American Selection Trial Garden for Annual Flowering Plants —
tion via this system allows growers to quickly establish or- S. Bale
chards with newer, more profitable cultivars. The semi-dwdrftimicrobial Properties of Naturally Occurring Volatile Compounds
S . from Plants —T.R. Kemp
apple rootgtock trial U.'[I|Ize.S the French Yert'cal axe sySteHFackberry and Raspberry Cultivar Evaluation &-R. Brown and
The mortality of trees in this study was higher on M.26 (40% p_ wolfe
survival) than on the other five rootstocks (98% survival) Composted Yard Trash as a Container Medium Componeilt. .-
Sorgoleone, a long-chain hydroquinone, is present in Iag;é“gram and B.R. Roach o _

tities (greater than 80%) in most root exudates of Varf)_ntrol of Root Outgrowth by Copper Hydroxide in Capillary Mat
quan g ) _ R *" Plug Production —R. Geneve and J. Buxton
ous sorghum accessions. It is a potent inhibitor of seedlingylily Cultivar and Production System EvaluationW- Dunwell
growth, oxygen evolution, and electron flow in photosysteRensities and Secretions of Trichomes.poopersicor—J.C. Snyder

ihi i inhibi Wi ithi Developmental and Environmental Influences on Carbohydrate Par-
1. It exhibits similar potent inhibitory activity within PSIl as fitioning in Fruit Crops —D.D. Archbold

d!UfC?“ or metr'bu_z'n_ and_de_monsnate? S'm'lar COMPetitivg, yniown Morphology and Circulation Potential N- Crankshaw
binding characteristics within the Qb binding pocket. Als@yaluation of Scab-immune Apple Cultivars Using IPM and Organic
sorgoleone’s binding and 3D configuration in the Qb niche Techniques —J.G. Strang 3
are similar to that of other PSII inhibitors such as lentacil aRy2!uation of Cut Flower Species for Adaptability to Improved Green-

. . L . , . . house Production Practices and Extended Postharvest Life —
metribuzin. This is attributed to sorgoleone’s quinone moi- g 5~ Anderson
ety and in particular its unique electrostatic charge distribEwvaluation of Bacterial Leaf Spot-resistant Pepper Cultivars and Breed-
tion. Apparently sorgoleone can persist in soil systems foring Lines in Epidemic and Disease-free Environmeng.-Rowell,

days to weeks, causing inhibition of plant growth. R.T. Jones, and W. Nesmith

ommercial quality cut roses were produced in a single
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Evaluation of Controlled Atmosphere Anoxia Treatments as a Peroduction Research on Artificial Shade and Woods-grown Ginseng
tential Disinfectation Technique for Thrips and Spider Mites in and Goldenseal -R.T. Jones
the Greenhouse -R.G. Anderson, D.A. Potter, and R.S. Gates Rootstock and Interstem Effects on Pome and Stone Fruit Trees —
Fall Vegetable Greenhouse ProductionB—Spalding, R. Anderson,  G.R. Brown

and B. Rowell Seedless Table Grape Cultivar and Training System Evaluat®riR—
Fertilization Systems for Field-grown Nursery CropsD-t. Ingram Brown and D. Wolfe
Field Performance of Herbaceous Perennial Plan#&/-Bunwell Southeast Tree Fruit Cultivar EvaluationG-R. Brown, D. Wolfe, J.
Herbicide Evaluations in Vegetable Crops and Woody and HerbaceousStrang, and R.T. Jones
Ornamentals —.A. Weston and R.E. McNiel Supersweet Corn Cultivar Evaluations 3:6. Strang, R.T. Jones, J.
Integrated Crop Management Program for ApplesJ—Hartman, Snyder, D. Slone and D. Lowry
G.R. Brown, D. Wolfe, and R. Bessin Sustainable N Management: Intensive Crop Production and Improved
Interaction between Ethylene and Polyamines during Seed Germina-Water Quality —D.C. Ditsch, R.T. Jones, R.C. Pearce, and J.H.
tion and Early Seedling Growth R.L. Geneve Grove
Knowledge-based Manufacturing System for Optimization of Greeifiechnical and Economical Efficiencies of Producing and Marketing
house Rose Production R.G. Anderson and R.S. Gates Landscape Plants -R.E. McNiel
Light, Temperature and CEffects on Carbohydrate Metabolism inThe Physiological Bases for Alleopathic Interference of Sorghum
Bedding Plant Seedlings 3-W. Buxton spp. as Mediated by Sorgoleonel-A. Weston, C.I. Nimbal, and

Mechanism and Significance of Post-translational Modifications in J.S. Pyrek
the Large Subunit of Ribulose Bisphosphate Carboxylase/Oxygdie Landscape of Main Street: An Assessment of the Urban Land-

nase —R.L. Houtz scapes of Kentucky’s Main Street TownsN-—Crankshaw
Monitoring Wild Ginseng in Kentucky —R.T. Jones Use of Natural Volatile Compounds for Control of Microbial Spoilage
Peach Tree Cultivar Evaluation for Hardiness -&. Strang and and Quality of Strawberry during Modified Atmosphere Storage —
D.D. Archbold D.D. Archbold, T.R. Kemp, B. Langlois, and M. Barth
Planning Model for the Development of Mountaintop Removal-valdse of the Tomcast Model for Disease Management in Processing
ley Fill Mining Sites —T.J. Nieman Tomatoes —B. Rowell, R. Bessin, and W. Nesmith
Post-translational Modifications in Ribulose Biosphosphate CarboxXysing Available Tobacco Resources to Diversify Farm Enterprises and
lase/Oxygenase R.L. Houtz Increase Income —R.T. Jones and D.C. Ditsch

Pot-in-pot Tree Production Practices for KentuckyR-E. McNiel
Producing and Marketing Deciduous Holly Berries for Use in Floral
Designs —R.T. Jones, M. Witt, and S. Bale
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Nutrition and Food Science

The Department of Nutrition and Food Science is suSancer
ported by the Agricultural Experiment Station at the Univeys
sity of Kentucky through supplies and salary of four faculty
members and one chairperson, each with joint appointmentsThe toxic effect of endotoxin is partly attributable to in-
and approved projects in the AES. AES faculty perform egreased generation of reactive oxygen species by endog-
tensive research, administrative, service, and instructioeabus mediators of inflammations. While a number of studies
assignments for the Department of Nutrition and Food Sbiave shown that endotoxemia is associated with increased
ence. generation of lipid peroxidation products and altered activi-
The main thrust of AES-supported departmental reseatids of antioxidant enzymes, relatively little is known con-
includes nutrition in relation to eating disorders, cardiovaserning the effect of endotoxin treatment on the status of
cular disease, cancer, nutrient-drug interactions, and alsotall molecular weight antioxidants and if protein oxidation
hol. All faculty were invited speakers at national and/@ccurs during endotoxemia. Acute effect of endotoxin on the
international research meetings. All faculty reviewed mangeneration of oxidation products and status of small molecu-
scripts and grant applications for journals and funding agéda-weight antioxidants was, therefore, examined in mice. Male
cies. The faculty is committed to research, service, aB8C3 mice were treated with 0, 20, 40 or 80 mg of endotoxin/
instruction and will continue to carry out their duties in adg BW, i.p., for 24 hours. Liver, heart, and lung were mea-
cordance with the guidelines and goals of the University gifired for the levels of malondialdehyde (MDA), conjugated
Kentucky, the College of Human Environmental Sciencegdignes, protein carbonyls (PC), glutathione (GSH), ascorbic
and the College of Agriculture. acid (AA), retinol, and tocopherols. Relative to the vehicle
controls, endotoxin-treated mice had significantly (p<0.05)
Al higher levels of MDA and CD in the liver and heart of endot-
cohol 4 . L
oxin-treated mice. The levels of PC were not significantly
Chen altered by endotoxin in liver, heart, or lung. Endotoxin-treat-

. . .. ment resulted in lower levels of GSH in the liver, heart, and
Acetaminophen or acetaminophen-containing drugs 51 e

; : : (R , of retinol in the liver and heart, and of alpha-tocopherol
commonly used analgesics and antipyretics. Tylenol, the m ﬁ

. . : ﬁ% e liver, while the levels of AA were higher in the liver and
popular preparation of acetaminophen in the U.S., can 08 1t
obtained without prescription. Although acetaminophenisa™ ~

safe drug at the therapeutic dose, overdose or long-term use

can cause chronic hepatitis or necrosis. The mechanismG@ancer

which acetaminophen produces hepatotoxicity remains Wiauert

clear. It has been suggested that oxidative stress may be a

possible mechanism. Thus, the possible protective effects offThe overall project goals are to determine the mechanisms
antioxidants and glutathione (GSH) precursors against thfgperoxisome proliferator-induced liver carcinogenesis and
APAP-induced alterations of antioxidant defense enzymiesdetermine the role of dietary antioxidants. The following
in hepatocyte culture were studied. Rat hepatocyte cultuesearch accomplishments occurred in 1996:

plates were divided into five groups and pretreated with nohe We developed a transgenic mouse which has increased (3
(a-tocopheryl succinate (TS), L-ascorbic acid (AA), N- to 4 fold) liver-specific expression of the antioxidant en-
acetylcysteine (NAC), or S-adenosyl methionine (SAM). One zyme catalase. This will allow us to determine the role of
half of the plates in each group were treated with acetami-active oxygen in the promotion of liver carcinogenesis by
nophen. The cells were harvested and homogenized, and bioarious agents;

chemical assays were performed. Pretreatment with eaci2.0fe demonstrated that eicosanoids and the peroxisome
the four compounds partially protected against APAP-inducedproliferator ciprofibrate are co-mitogenic in cultured rat
damage of the integrity of the cell membrane, partially pre- hepatocytes. This implies that specific eicosanoids must
vented the decline of cellular GSH levels, and completely be present for peroxisome proliferators to exert possibly
prevented the depression of glutathione reductase (GR) actheir promoting effects;

tivity. The results suggest that vitamin E, vitamin C, or GSH

precursors can lessen APAP toxicity through modulation of

APAP-induced depression of antioxidant defenses.

25



3. We found that transcription factor NF-(B is activated Hgating Disorder
the peroxisome proliferator ciprofibrate and by phenOb%'ercer
bital in the liver, which may provide a new mechanism by
which these agents exert their tumor-promoting activity. We have accomplished several goals producing new find-
Since NF-(B is an active oxygen-activated transcriptiongs placing the central H1 receptor in the hierarchy of regu-
factor, dietary intervention (e.g., vitamin E, selenium, sylation of food intake: the central H1 receptor is involved in
thetic antioxidants) may prevent the activation of this traphysiological responses to nutrient-imbalanced and restricted
scription factor. intake diets; food intake is inversely proportional to central
H1 concentration in male rats fed diets varying in energy
content, protein content, and protein quality; female rats nor-
mally have higher H1 receptors than male rats; diet composi-
Hennig tion affects H1 receptor levels in a gender-specific manner;

Kentuckians are experiencing a high incidence of nutrtflOpe”Od'C'ty is present in central H1 receptor trafficking;

tion-related health problems, which may be due to overc(ge}ra_meters of periodicity are gender-specific and modified
. . X y diet.

sumption of fat and lack of protective nutrients such as anti-
oxidants. Zinc, for example, is an essential component of . o ]

: . . sues received from other laboratories indicates that:
biomembranes and is necessary for maintenance of membrané
structure and function. There is evidence that diet-derivedtumor-bearing mice have increased H1 receptors (consis-
zinc can provide antiatherogenlc properties by preventingtent with anorexia);
metabolic physiologic derangements of the vascular endo-cigarette-smoking rats have increased H1 receptors (con-
thelium. Because of its antioxidant and membrane-stabilizingsistent with weight loss);
properties, zinc appears to be crucial for the protection agatnsZucker obese rats have impaired H1 response to dietary
cell-destabilizing agents such as polyunsaturated lipids andmanipulation (consistent with obesity).
inflammatory cytokines. Zinc also may be antiatherogenic by
interfering with signaling pathways involved in apoptosiglypothalamic tissues from humans obtained at autopsy in-
Most importantly, we have evidence that zinc can proteatitate bioperiodicity of H1 receptors.
against inflammatory cytokine-mediated activation of oxida-
tive stress-responsive transcription factor, such as NF'hBesearch Proiects
and AP-1. It is very likely that certain lipids and zinc defi )
ciency may potentiate the cytokine-mediated inflammatoBjetary Vitamin E/Fat and Oxidative DamageG-Chow
response and endothelial cell dysfunction in atherosclek?q'd'm‘?d'ated Endothelial Injury —B. Hennig _

. . . . . Mechanism of Hepatocarcinogenesis by Peroxisome Proliferators and
sis. Thus, the antiatherogenic role of zinc appears to be in it$nfiuence of Dietary Antioxidants —H. Glauert
ability to inhibit oxidative stress-responsive factors involveiutrient-alcohol/Oxidative Drug Interaction - Chen
in disruption of endothelial integrity and atherosclerosis. The Histaminergic System and Eating Disorders -2 Mercer

Cardiovascular Disease

Preliminary findings in our lab carried out on animal tis-
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Plant Pathology

Healthy plants are key to sustainable agriculture and a seThe first pathway-specific step of ergot alkaloid biosyn-
cure food base for the Commonwealth. Plant pathology istamsis in the ergot fung@aviceps purpureés catalyzed by
integrative scientific discipline which ranges from the wholé-(dimethylallyl) tryptophan (DMAT) synthase. A gene,
plant, to interrelationships in the microbial world, to mechamaW thought to encode this enzyme has been cloned. The
nisms of cellular dysfunction in the disease process. Althoudghction of this gene was tested and results confirmed that
the department’s research endeavors focus particularly on fimaWencoded authentic DMAT synthase. The clairedW
gal and viral pathogens, attention is also paid to disease prols used as a probe to identify clones of putativa\Wfrom
lems created by bacteria, nematodes, and non-living caudabtyphodium coenophialum (=Acremonium coeno-
agents. phialum) Tall fescue infected with this endophyte has en-
hanced fitness in some environments. The putahive
coenophialundmaWencoded a polypeptide with a 121 amino
acid region of similarity t&. purpureaDMAT synthase.

Fungi are a constant threat to production agriculture andevidence was developed suggesting that polygalacturonase
demand scientific study toward their management. Some geG) produced by the chestnut blight fun@ugphonectria
tinent departmental projects are summarized below. parasiticamay be a virulence factor. When the gene encod-

Research on mycorrhizal stunt disease of tobacco is by a basic PG produced in culture®yparasiticawas dis-
ing extended to determine if pathogenic mycorrhizal fungiipted, however, the disrupted mutant caused cankers
are involved in the general phenomenon of yield depressigimilar in size to those induced by the nondisrupted virulent
associated with continuous cropping without rotation. Sysarental strain. The basic PG produced in culture is therefore
tems are being developed to reduce the necessity of havingrequired for virulence. Additional PGs, acidic rather than
to conduct initial field experiments to detect such yield deasic, are produced in cankers, and research is in progress to
clines. The approach is to devise greenhouse techniqueddrmine if these are required for virulence.
mimic field experiments. The approximately two dozen my- A multidisciplinary research effort culminated in demon-
corrhizal fungi present in a field soil are isolated. After segtrating that failed stand establishment in alfalfa seeded in
eral cycles of continuous or rotated growth of crop plantsring is often due to the root rot fung@dehanomyces
the mycorrhizal fungal communities are again determined andeichesAs a result of this research effort, the University
evaluated for crop response. now recommends onbiphanomycesesistant alfalfa vari-

Along-term research program was initiated to investigadéies for spring seedings.
stalk rot of field corn, the primary disease problem of corn in Apple scab conidial inoculum dose was positively corre-
Kentucky. Stalk rot is difficult to control by conventionalated with infection rates, especially at the lower end of its
means because of the extreme variability in incidence am#hperature range for infection.
severity between years and locations. The long-term goals ofResearch showed convincing proof thaicularia grisea
the research are to better understand the genetics and plysausing increasing, sometimes catastrophic, loss of high-
ology of anthracnose stalk rot of corn and to develop susaintenance perennial ryegrass golf fairways and provided
tainable methods for control of this and other stalk rot distrong direction for the development of control strategies.
eases.

In order to study the interactions between two related fu"&irology
superinfecting a grass plant, two hygromycin-resistant (hygR)
transformants of the choke disease path&gahloe typhina Plant pathologists discovered viruses some 100 years ago,
were introduced into perennial ryegrass seedlings which sgtting the stage for a new field of endeavor in the agricul-
ready possessed the related mutualistic, seed-transmisdilrial and medical sciences. Certain of the major research
symbiont,Neotyphodium loli{=Acremonium loli). Forty- emphases in the department concerning viruses are high-
six plants superinfected witk. typhinaand N. lolii were lighted below.
vernalized and tested for seed production, transmission ofThe virus genes responsible for differential host responses
the fungi in seeds, and hygR of the transmitted fungi. In me@re studied in two systems: the response of Tabasco pepper
instance wag. typhinainfection sustained through vernalto tobacco etch virus (TEV) and the response of the tobacco
ization and seed set, but the origit\allolii infections re- cultivar TN86 to a resistance-breaking strain of tobacco vein
mained stable. Based on these reshNltilii may be able to mottling virus (TVMV). By construction of chimeric viruses,
protect host plants from choke disease. two regions of the TEV genome and a single region of the

TVMV genome were shown to be involved in the responses.

Mycology
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The importance of retention of virus particles in the stylddisease Management

\?Jaaspg')?]sﬁ:?nteh de t_lr_z';l]r;s;r:::ﬁ;|ogfo; p;g’:'{gstf;nzm??rsEevaieCtsl'he department pursues a variety of studies to implement

. s y P . . %&search findings for plant disease control, several of which
abolished or drastically reduced by probing oil-sprayed me

b ! ior 0 Vi it 4 b b.gﬂé briefly described below.
ranes or leaves prior 1o Virus acquisition, and by probing .,y ., production was hit hard by a blue mold epidemic
oil-sprayed leaves after virus acquisition. The lack of tra

ﬂﬁ'1996, with production losses in excess of $150 million.

mission correlated with inability to retain virus particles i : : ; .
. : - owever, without appropriate disease management practices,
the stylets. Fasted aphids transmitted TEV more efficien lr¥ bprop g b

than unfasted aphids. Results indicated that fasting may eliﬁfvgog] s:r? légrt: ;?ocghtzlcu?rrr?: lﬂ;?t:]hzrf :r?é: ;r? ;nnddu;téﬁtr&i;t

natg a p!ant component(s) which interferes with the retenngnje Mold Warning Systems were coordinated, and the emer-

of \#Lléslil?t:h?ostglrmey;o'l?\(/jh;{a/nvigs expressedischerichia gency labeling of Acrobat MZ was organized through the

coli as a (‘E)ST—fusion rotein or 2 his6-taaged roteidepartment. Long-term monitoring of the changing sensitiv-
P gged p rt‘y of the blue mold fungus to Ridomil was instrumental in

His6-NlIb is able to undergo nonspecific binding to the 3°= . . . .
untranslated region of TVMV RNA in the absence of oth convincing the Environmental Protection Agency (EPA) that

. : . idomil was no longer a reliable control, allowing alterna-
proteins. The fusion protein possesses the poly (U) pojy, 9 9

- . . . /e fungicide use for this crisis situation. Likewise, evalua-
merase activity that is a hallmark of p|cornaV|rus—encod?

. I n of experimental fungicides for blue mold control under
polymerases. In addition, the protein is able to use fulI-Ien%% P 9

. . eenhouse, plant bed and field conditions provided data vi-
TVMV RNA as a template for RNA synthesis. A fusion pro: : ; ) -
tein containing a mutation in the highly conserved GDD mtal to EPA's granting of emergency-use fungicide treatment.

. . g . ield and greenhouse evaluations were made of the sensi-
0, -
:gr?tzdo?r']rl\il\;\//o icr)1f wr?icahc?r\]/g c;];gi]r?ewrlcleiitc)i/gg tphrgttﬁilrr:l'(sM tLrl1teiVitieS of current burley cultivars to blue mold,
y Black shank is a perennial problem to tobacco growers.

Nla-VPg to the viral RNA were constructed. There was out 15 pre-plant soil fumigation test plots were monitored

evidence of _accumulatlor_1 of progeny viral RNA in plants Yver the past two growing seasons. The results obtained from
protoplasts inoculated with mutant transcripts.

A search for the first region in TVMV RNA to beth|s research indicated the need to recommend pre-plant soil

encapsidated by the coat protein during the assembly Offumlganon at problem sites, particularly in light of the recent

rus particles was undertaken. Protoplasts were collecte \ﬂét“p decline in crop rotation. Other current production prac-
parti - rotop is contributing to increased black shank were also deter-
various times after they had been inoculated. TVMV and t

. ned.
fragments of progeny viral RNA that were protected by coat Efficacy of fungicides for management of dogwood pow-
protein subunits were isolated. The first fragments were %ee'

. . ry mildew, which has become a more common disease in
tected in protoplasts that had been infected for 35 to 40 Qégnt seasons. was assessed

utes, and accumulation of completely assembled PrOg€MNYEfforts to determine the effects of various cropping se-

virions was noted after 45 minutes. : .
: . S guences on soybean cyst nematode (SCN) population densi-
The dsRNA genome dielminthosporium victoria&90S ties and associated soybean yields from a multi-year study

rotlv!rus (HV]'OQS(\;.) W?S shownc;[g Eons_lrsr': ofstlwo Ia_rge Ioger— icated that a race shift had likely been initiated in the pres-
apping open reading frames ( S). e| proxima ce of resistant soybean varieties. In most cases, growing
codes for the capsid protein (CP) and the 3' ORF for an .R rn following the resistant soybean cultivars tested reduced
dependent RNA polymerase. Although the capsid N levels

Hv190SV is encoded by a single gene, itis comprised of two '

major closely related polypeptides, p88 and p78. Whereas

p88 is a phosphoprotein, p78 is nonphosphorylated. The fiRbsearch Projects

ing that p78 and p88 share a common N-terminal amino agjgring Ergot Alkaloid Biosynthesis by thecremoniunEndophyte
sequence is consistent with the determination that N-termi-of Tall Fescue —C.L. Schardl

nal, but not C-terminal, CP deletions were incompetent féasis of Virus Virulence/Host Resistance in Potyvirus-tobacco Inter-

. . . : actions —T.P. Pirone
assembly. Evidence was obtained that p78is derived fr%?c}logical Improvement of Chestnut and Management of the Chest-

p88 Via: proteolytic cleavage. . _ nut Blight Fungus —. Shain
Strains of peanut stunt cucumovirus (PSV) were classinaracterization of Viral Genes and Gene Products Which Mediate

fied into two distinct subgroups, | and Il, based on Western Aphid Transmission and Cell-to-cell Movement FP. Pirone

. . emical Controls for Tobacco Diseases under Greenhouse, Float
and Northern blot analyses using antisera and cloned cDN ed. Plant Bed. and Field ConditionsW.C. Nesmith

probes to strains PSV'ER and PSV-W. These results We{Rural Practices for Managing Spring Dead Spot of Bermudagrass —
corroborated by nucleotide sequence analyses of full lengthP. Vincelli

cDNA clones of RNA3 from representative strains of the twfgPrn Stalk Rot Diseases +J. Vaillancourt
subarouns Defining and Mapping the Genes of CaulimoviruseR-3- Shepherd
groups. Disassembly and Early Gene Expression of RNA Plant Virus¢$—
Shaw
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Distribution of Bacterial Leaf Scorch in Kentucky 3-R. Hartman National Dogwood Anthracnose Survey 3-R. Hartman
Effect of Conidial Inoculum Dose and Temperature on DevelopmeNatural and Modified Grass Endophytes as Agents for Biological Pro-

of Apple Scab —J.R. Hartman tection —C.L. Schardl
Effect of Cropping Sequence on Soybean Cyst Nematode Reprodeest Predictive Technology for Apple Disease ManagemedtR-

tive Ability and Soybean Yield -B.E. Hershman Hartman
Effect of Reduced Tillage on Disease Development in WheBtE- Plant-fungal Endophyte Interactions: Potential for Cultivar Improve-

Hershman ment in Species dfestucaandLolium — M.R. Siegel
Evaluation of Disease Management Strategies for Tobacco and \VBylogenetics dEpichloéSpecies and Related Grass Mycosymbionts

etables —W.C. Nesmith — C.L. Schardl
Evaluation of Fungicides and Biocontrol Products for Control dfotyvirus Replication and Pathogenicity 3-G. Shaw

Turfgrass Diseases -P. Vincelli Proteinaceous Inhibitors @ryphonectria parasiticén Chestnut Bark
Evaluation of Landscape Austrian Pines for Pine Tip Blight Disease — L. Shain

and Assessment of Management Strategie$.R- Hartman Role of Coat Protein and Helper Component in Aphid Transmission
Forage Legume Viruses: Identification and Genetic Resistance for Im-of Potyviruses —T.P. Pirone

proved Productivity —S.A. Ghabrial Rotation of Resistance Genes to Maintdeterodera glycinebelow
Host-pathogen Interactions betwe@astaneasp. and the Chestnut  the Damage Threshold -B.E. Hershman

Blight Fungus —L. Shain Structure and Function of the Viral dsRNAs of the Plant Pathogenic
Identification of Disease-resistant Cultivars of Turfgrasses and Corn FungusHelminthosporium victoriae— S.A. Ghabrial

— P. Vincelli The Role of Specific Viral Genes and Gene Products in Potyviral
Integrated Management Program for Sclerotinia Crown and Stem RotPathogenicity, Host Range, and Aphid Transmissioh.&- Shaw

of Alfalfa — P. Vincelli and T.P. Pirone
Interactions of Tobacco with the Biotrophic FungBsronospora Transformation of Plant Pathogenic and Plant Mutualistic Fungi —

tabacina Potential for Enhanced Disease ResistanceC-t. C.L. Schardl

Schardl Transgenic Resistance to Bean Pod Mottle Virus and Soybean Mosaic
Management of Rhizosphere Dynamics to Control Soilborne Patho- Virus in Soybeans -S.A. Ghabrial

gens and Promote Plant Productivity 3W. Hendrix Urban Tree and Ornamental Plantings Disease EvaluationsR—
Molecular Basis of Disease in a Virus-infected Plant Pathogenic Fun-Hartman

gus —S.A. Ghabrial Viral Satellite RNAs as Riboregulators of Gene Expression in Tobacco
Mycorrhizal Fungi in Relation to Health and Vigor of English Box- — S.A. Ghabrial

wood —J.W. Hendrix Wheat Seed Treatment and Foliar Fungicide Screenin® &

Hershman
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Regulatory Services

The Division of Regulatory Services administers state laivkese cash receivables were substantiated on 2,688 fertilizer
pertaining to the manufacturing, processing, labeling, atmhnage reports, 3,092 feed tonnage reports, 792 seed re-
marketing of commercial feed, fertilizer, seed, and raw milgorts, and 18 milk reports. These reports were checked for
Its purpose is to protect farmers and other consumers fraoturacy and compared with field audits of the firms submit-
poor quality, mislabeled, or misrepresented products anditmy them. An additional $3,000 was realized through audit-
protect agricultural businesses from unfair competition froimg and correcting inaccurate reports.
those who might take short cuts in the quality of their prod-
ucts. -

Feed, fertilizer, and seed are monitored in the manufe!\g“k Regulatory Program
turing or retail channels for reasonable and acceptable cd@nd. Cox
pliance with state laws through label review, product inspeﬁ—]

tion, and sampling and analyzing of products. Raw milk Sy License Law, which establishes regulations for ensuring

monitored during marketing to assure an accurate and ML dairy farmers are accurately paid for the milk they pro-

table excha_mge petweep producers and processors angque and that the integrity of milk is maintained from the farm
ensure the integrity of milk from farm to processor.

X . to the processor. In 1996 ivision:
Ten regulatory inspectors and one auditor travel througR— P the division

out the state, collecting samples, inspecting facilities, andReviewed and issued licenses to 13 milk buyers, 56 testers,
auditing records. Additionally, full-time, temporary inspec- 475 sampler-weighers, and 8 raw milk transfer stations.
tors check and sample specialty feed, fertilizer, and seed prodAnalyzed and administered action on 9,000 official
ucts throughout the state. samples and checked 3,500 producer pay records.

The Division also offers to growers and homeowners seedConducted 64 inspections at 16 milk laboratories.
testing, soil testing, poultry litter and animal manure testing, Analyzed 1,000 exchange samples from commercial labo-
and water and nutrient solution analyses for greenhouse protatories.
duction and float-bed systems of seedling production. * Trained and examined 71 sampler-weighers and 11 testers.

» Conducted 500 inspections of 225 sampler-weighers.

e milk regulatory program administers the Kentucky Cream-

Auditing Program

Feed Regulatory Program
5. Miller

H.S. Spencer

Audits of sales and fee payments were made on 267 of f%’
milk, seed, feed, and fertilizer businesses in Kentucky to verfiige feed regulatory program provides consumer protection
check-off and tonnage fees. Fees assessed to help payahiae purchasers of livestock feed and pet foods, maintains
costs of inspecting, sampling, and analyzing commoditiessinmarketplace environment that promotes fair and equitable
accordance with Kentucky laws are: fertilizer, 50 cents pgsmpetition for the feed industry, and helps ensure the safety
ton; feed, 35 cents per ton; and seed, 4 to 24 cents per @mt wholesomeness of animal products as human food. In
During May, raw milk is assessed a check-off fee of 3 cerlt396 the program:

per 100 pounds. Although the tobacco seedling law was re-

pealed in 1996, some fees were collected for 1995 in 1996.Adm|_n|stered _actlons on 4,434 0ff_|c_|al samples of com-
mercial feed involving 26,126 official tests to monitor

Income from fees in 1996: about 3 million tons of commercial mixed feed and feed
FEEA .. $638,656ngredients distributed in Kentucky.

Fertilizer ... 616,340Administered a cooperative program with the FDA on six
MK e 55,045 feed mills that mix restricted drugs in feed. An additional
SO TESHING .vvvveeeee e 149,35369 state inspections were conducted on mills that mix non-
Seed tags, testing, and licenses .........cccccccveeeeeennnee, 357,14MFA drugs in feed to ensure compliance with medicated
Tobacco seedlings .....ccccevveeiiiiiiiiiee e 22,15%eed regulations. Thirty-one mills that mix no drugs were
TOTAL oo $1.838,686 inspected to ensure compliance with labeling, manufac-

turing, and storage practices.
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» Conducted 7,500 label reviews and maintained productinspectors collected the following official samples for labo-
registration for about 15,000 products from 900 compa- ratory verification of appropriate constituents and qual-
nies. ity:

» Cooperated with the Association of American Feed COEée d

trol Officials in conducting the 32nd Annual Feed Man'-: N NN 4434
. ; EIlIZEr ... 4,606
agement Seminar at Shakertown, Kentucky. Thlrty—threse
. =T SO 2,962
professionals from 20 states, Canada, and the FDA Fele
tended K e 9,000

Seed Regulatory Program
D.T. Buckingham

Fertilizer Regulatory Program
D.L. Terry

The Kentucky Fertilizer Law ensures that fertilizers sold i-lr—1he .seed regulatory program assures Kgntucky farmers of
ality seed and promotes fair and equitable competition

u

gznégik%:li ci:rlﬁs:rlr)]/eadnd accurately Iabe]gd so that consug%c?ng seed dealers and seedsmen. In 1996 the program:
purchases of fertilizer and be assure

of its quality. The law also protects the legitimate fertilizer Collected and tested 2,962 official seed samples.

industry from unfair competition. In 1996 the division:  + Issued stop-sale orders on 376 official seed samples and

192 violative seed lots at seed dealer and seed processor

locations.

Conducted a cooperative program with USDA, AMS on

trueness-to-variety testing and on interstate shipments of

» Administered actions on 4,606 official and 274 unofficial
samples of fertilizer involving 13,277 tests of the 972,000
tons of fertilizer distributed in Kentucky.

» Reviewed labels and registered 3,995 products from 472

, . . eed.
]tgmlsi,zg;(s:ludmg 240 who manufactured custom blends of Issued 243 permits to label seed and registered 396 seed
' dealers.

Inspection Program
F. Herald

Seed Testing Services

E.E. Fabrizius
The Inspection program a_ims to achieve ind_us_tr_y C(.)mp"anfﬁe seed testing program provides the seed industry and
with the consumer protection laws that the Division is Chargseeed growers of Kentucky with competent, reliable, and timely
with administering. This responsibility is carried out by in- ’ '

spectors strategically located throughout the state, each V%h’:llyses of their seeds for labeling requirements and qua_llty
. . : assurance. In 1996 the seed laboratory tested the following
an assigned area to cover. They inspect manufacturing plants

. o . number of samples:
processing facilities, storage warehouses, and retail stores;

collect official samples of feed, pet food, fertilizer, milk, an@®fficial seed samples .........cccccciiiiiiiiiiiiiiiieee, 2,962
seed; review records; and offer advice and assistance toRégular seed samples (Service) .........cocoveeiiicccniinnnnnnns 4,805
entele in improving their operations to achieve complianGertified seed samples (Service) ..........ccooeeeeiiiiiiicicnnnns 428
with the laws. In 1996: Tobacco seed samples (SErviCe) .......ccccuvvveeieieeieenieiiannenn. 907

» Ateam of nine inspectors performed 5,253 inspections-l(-)(t)TAL

the processing, manufacturing, and marketing of feed, fler- . . : . o
. " . N addition to routine testing for purity, germination, and nox-
tilizer, and seed. In addition, three temporary inspectars

traveled throughout the state during March, April, and viQus weed seed, the laboratory offers testing for seed vigor

. . S chelerated aging and cold test), seed moisture, seed size
to inspect and sample specialty feed, fertilizer, and se L : - .
.ﬁ(eed count), and germination following fungicide applica-

ﬁ]rsdggfsr”::g\rlkgg daiﬁzsé; Tg (t)(;]Z]:jurlr!-iagteelraet;]rgagreen;nq}'?n' The laboratory also provides tests for the presence of
P it fungal endophyte present in tall fescue seed and live plant

License Law. . . .
tillers to seedsmen and livestock owners in the state.
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Soil Testing Service Soil samples analyzed in 1996 were:

V.W. Case (Lexington) AGFCUIUIE oo 27618

D.L. Kirkland (UKREC, Princeton) Home lawnand garden ............coooecivviiiiieiieeee e 6,200
Soil testing provides farmers, homeowners, greenhouse [ip-mine reclamatlon ..................................................... 49
erators, surface mine specialists, and others with scient| 8mmer0|al hortiCURUre.....eeeveeeee e, 627
information about the fertility status of their soils. In partne reenhohuse8854237
ship with the Cooperative Extension Service, it also providsg _T_zﬁrc ............................................................ 4 5480 ,
them with lime and fertilizer recommendations based on SO VAL e 4

e Lexington lab also analyzed 130 soil samples for triazine

tests. We also offer analyses of poultry litter and animﬂ}
wastes for farmers and farm advisors, water and nutrient

lution analyses for greenhouse operators and float-bed se8
ling producers, and non-routine, optional soil tests for uri®

versity of Kentucky researchers.

ﬁi_due, 72 animal waste samples, and 187 water and nutrient
ution samples for greenhouse and float-beds.
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Robinson Substation

Research and demonstration trials at Quicksand are pri-A 27-acre educational site is currently being developed
marily conducted by the departments of Agronomy, Hortdn the Laurel Fork of the Robinson Forest to demonstrate the
culture, and Plant Pathology. Agronomy research activitiagricultural potential of reclaimed surface-mined land. Field
include livestock forage management, no-till corn produtrials addressing mined land revegetation for livestock for-
tion, tobacco nitrogen management, variety trials for corage production, wildlife habitat, and other herbaceous spe-
and the revegetation of surface-mined lands. Horticultucgs/variety identification are available for evaluation and
research consists of trials with fruit, vegetable, and ornametudy. Production practices necessary for apple, blueberry,
tal cultivars for both commercial and home gardens and hbtackberry, and hydrangea production are also demonstrated
ticultural crop production on reclaimed surface-mined land&. this site. In cooperation with Kentucky State University,
Plant Pathology trials deal primarily with evaluating cultivautilization of irrigation ponds for rainbow trout and freshwa-
resistance in tobacco, peppers, and field corn. ter shrimp production is being monitored.

The Robinson Experiment Station serves as one of three
primary testing sites for tall fescue, orchardgrass, and red
clover varieties in Kentucky. This project is managed by the

Yield of corn from the long-term no-till plots continued taJniversity of Kentucky Forage Variety Testing Program to
be good and were exceptionally high in 1996 due to the welksist forage producers in eastern Kentucky with the selec-
distributed 23 inches of rain received during the period frofion of forage species and varieties evaluated under more
May to September. Nitrogen yield response in 1996 toppsitk-specific growing conditions, such as surface-mined lands.
out at 218 bushels per acre with 160 Ibs fertilizer nitrogen perThe evaluation of pre-sidedress nitrogen tests on burley
acre. Average yield at 160 Ibs nitrogen per acre over thetdbacco continued in 1996. The Robinson Experiment Station
consecutive years of no-till corn production in this study is one of several sites where this work has been conducted.
169 bushels per acre. The range of grain yield for 160 Ibs Nfétial results indicated that a soil nitrate test just before
over this time span has been 145 to 218 bushels per acre widledressing time had some value of predicting cured leaf
yields of more than 170 bushels per acre in eight of the Jliélds. Further testing is being conducted to determine the
years. Yields in 1996 showed little influence from three yedesasibility of using the soil nitrate test to predict the need for
of wheat cover crop as compared to not planting a wheslditional sidedress nitrogen. The development of such a
cover crop. test could improve the efficiency of nitrogen use on burley

Soil test levels of phosphorus in the top three inchestobacco.
soil have been built to and maintained at about 100 Ibs pein 1996 a demonstration float bed was constructed at the
acre, but decrease to 20 to 30 Ibs per acre in the 3- to 6-iRdbinson Experiment Station to promote new tobacco pro-
soil depth, and to below 20 in the 6- to 12- inch depth. Thiaction technologies in eastern Kentucky. The float bed was
indicates that sustained high yields of corn can be obtainesgd for both produce and agent training programs. Interest
from surface applications of fertilizer phosphate on no-tith float bed use has increased significantly in this region
fields without having to build up soil test phosphorus levetser the past two years.
below the surface three inches of soil. Poultry litter is a source of plant nutrients, especially ni-

A study was initiated to evaluate the effectiveness trbgen (N), phosphorus (P), and potassium (K). With the
dormant herbicide applications compared to traditional foligrowth of the poultry industry in Kentucky, more litter/waste
herbicides for control of kudzu. Kudzu is considered a nolas become available to grain producers. A field experiment
ious weed in many locations throughout eastern Kentuckyas conducted to compare the availability of plant nutrients
Dormant herbicide applications were applied in early Apriontained in litter to that of fertilizer sources in a no-till corn/
before new stem growth occurred for the season. Early evaloybean rotation.
ations in late May indicated that kudzu stem emergence wasThe preliminary data suggest that poultry litter will pro-
delayed when dicamba was applied as a dormant treatmeitle considerable quantities of plant available P and K to the
However, by late summer kudzu growth was equal to theop in the first year after application. Litter K appears to be
untreated plots based on later evaluations. Best late-sedatip available the first year, while only about 75% of the litter
control was obtained with dicamba and glyphosate applibds available in that season. To the extent that litter P and K
as a foliar treatment in late May. were not removed by corn in the first season, they were avail-

able to the following soybean crop.

Agronomy
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Horticulture tively. In 1996, immediately following the harvest of the sum-

A summer annual flower cultivar evaluation was conductgb‘i;glri]sn#:cljs ’thrct)i(l:iizlr"lllN\'/C;Zr;yeii:g?;?::gﬁ:giﬁﬁi?ig?gf
as part of a statewide effort to determine which cultiva] S ) pp

would develop well and produce attractive bloom and folia 20\/’v:120n’nggulri(c)i Iitr)1 I:/;é? Xrgggggy':Idiéﬁjsf’::s:nts:t%“5)0
for Kentucky’s commercial and home landscapes. Forty : gey P

nual flower cultivars were evaluated at Quicksand as parfS #:A':evﬁ?er?tﬁgzl:ﬁ?/v:slrgzgémzzrﬁ\ alsggos cc;)?blgagge z'eesl? dlrﬁa-l
this cooperative trial with Lexington and Princeton. This éj j

: . ollowing sweet corn and tobacco was slightly lower in
the fourth year of annual testing at Quicksand, and seve 8 6 and g994 than in 1993 and 1995 indicagt;ingythat avyield
cultivars did well during a very wet year. Recommended & '

nuals in 1996 include Dahlia “Calico Mix,” Salvia, Impatienrﬁfcs)p?\lnlse t? f?rltllltl)z?r Ngguld besexlpelcted v|\<lhendre.;s|dual S?'l
“Blitz Salmon,” Impatiens *Tempo White,” Impatiens "Blitz N us-take;:‘v\(/evzr;1 als?)cm/easgrr:arg.to c()jle?:rrr?lti?\-e tﬁg qu);‘Etlr:Z?s of
Orange,” Begonia “Varsity Rose,” Begonia “Rio Scarlet,t’) P i d . d fall i
Celosia “Flamingo Feather,” and Zinnia Linearis Orange. roccoli (compared to winter rye and fallow) to recover re

The departments of Horticulture and Plant Pathology coﬂ%l:]?l FNa:IJIInbdrcr)?:lc:grl?lozrectz:lfbgofrr:t;asl E)Zre': If?)i?\ijott)hgsggl(recf)fne-c-
tinued the field evaluation of 21 bell pepper cultivars wit} ' Y

. . : -tive as rye in capturing nitrogen that would normally be lost
different levels of resistance to bacterial leaf spot (BLS). Nin e to leaching. Additional research in 1997 is planned using

teen cultivars with some BLS resistance and two suscepti 1S coli again as the fall nitrogen scavender
check cultivars were screened against three races (BLS 1 Jg\?%ork on? field diagnostic toolg for estimatign .nitro en needs
1, 2, 3) of the bacterial pathogen. A susceptible inocuIath 9 9 9

bell pepper cultivar (Merlin) was used as the inoculum source. _fresh market tomatoes is another ongoing cooperative

Last year was an abnormally wet year, and conditions w gject between Agronomy and Hortlculture._Hand—heId
rdy meters were found to be effective for rapidly measur-

very favorable for disease spread. Frit of each pepper cy L fresh petiole sap nitrate nitrogen levels in fertigated fresh

. | g
var was evaluated not only for yield but for overall appeaP— o
ance. There were significant differences among the resist rk_eF tomgtoe_s. The Cardy met.er was als_o effect|ve_|n de-
rmining soil nitrate - N levels prior to planting. Four nitro-

bell pepper cultivars in yield, appearance, and BLS diseé%e S : .
ratings. Cultivars with the highest marketable yields and q 4 (Il\tl) ferti%%téonr: ates th(ra\ret tt(:]sted, '”C'“d".‘g gfp N/?J;t;'l
ity were XPH 12205, Boynton Bell, and XR3 Aladdin. Other esufts in showed that there was a signitican

acceptable cultivars included PR 9300-8, Enterprise, and Cé%mato yield increase due to fertilizer nitrogen application,
mandant. Additional trials are planned f’or 1997 ' even when an initial soil mineral N test showed 70 Ib N/A

Market demand for fall decorations resulted in an orn%\-/allable for plant growth. 1996 was a very cool, wet year,

mental corn cultivar trial. Kentucky growers need attractivg?d plant root gIrEovvlth may hae/e geen Itlmltec:_ n|10re thag n
highly marketable, large-eared (8-12 in.) cultivars. Nine lar evious years. Early season Cardy meter petiole saiN

eared ornamental corn cultivars were evaluated in 1996. VeGIs temporarily dropped below levels considered optimum

cultivar, Earth Shades Indian, produced large, primarily dafl tc;mato tp;\lantlgrowtthtandtyleli. Thet_O Ib/A Inltrolgen ;reat-
red ears that were very attractive and did not exhibit t SNt was the SIowest to return fo optimum 1evels, whereas

lodging problems seen in other cultivars. Previously, Rai 1e 225 Ib/A N treatment was the fastest. Later in the season,

bow and Fiesta were recommended for commercial use. C %EIC?:? sa{) n|tr?tepn|trqgentr(_ea:d|rr]1gs W(;re at fr\]d?quate Ilgvels
var trials in 1997 will evaluate three new hybrid large-ear %‘r? re? men ts r(;yltr)]uls r'? s favle stownll SI m"’??y en-
ornamental corn cultivars in hopes of finding cultivars wit cky solis contain high 1evels of plant avariable nirogen

bright colors, tight shucks, excellent tip fill, and resistance pglor to fertilization. However, under very cool, wet condi-

lodging. Prior to 1997, all large-eared ornamental corn cul?f—ms’ early season supplemeptal (extra) nl_trogen may be
eded to maintain optimum yields when soil tests indicate

vars were open pollinated. Results from these trials har%%t d te levels of mi IN i ilable. Relati
been used to help expand sales of Kentucky’s fall ornamerﬁ adequate levels of mineral N are not available. ketating
soil mineral nitrogen level to tomato N response will eventu-

crop acreage by providing a more diverse sales package. I bl i tomize their fertili it
A study involving fall cole crops as scavengers of r&'Y Enavie growers to customize their tertilizer nitrogen ap-

sidual fertilizer nitrogen was jointly conducted by AgronomE}“(i/?/tlolfs 'tI(I) sp(atglflc growmgﬁsntets an[ Wegthetrhcondltlcl)ns.
and Horticulture faculty to evaluate the use of fall cole croPs ork-will continue in an €tort to determine the correla-

(i.e., cabbage and/or broccoli) to recover residual fertilizer 1N between vyeather, |n|t|a_1I soil mineral mtr_ogen IeV(_eIs, and
following high-value summer annual cash crops. Sum fomato crop nitrogen requirements. Preliminary petiole sap

crops, tobacco and sweet corn, were managed accordin 9(5* data appears to be less variable and may be a better

University of Kentucky recommendations and received a f tr_ed|ctor of tomato yield response than soil tests. Additional

tilizer N application of 300 Ib N/A and 148 Ib N/A, respec-ornato nitrogen fertllity trials are planned for 1997.
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Research Projects Floral Hydrangea Cultivar Evaluation -R.T. Jones, S. Bale, and

R. McNiel
Annual Flower Cultivar Evaluations —S. Bale and R.T. Jones High Bush Blueberry Cultivar Evaluation R-T. Jones, J. Strang, and
Bacterial Leaf Spot-resistant Bell Pepper Cultivar Evaluations — J. Brown
B. Rowell, R.T. Jones, an&.C.Nesmith Kudzu Control Study —J.D. Green and D.C. Ditsch
Determining Fertilizer Nitrogen Needs for Fresh Market Tomatoes ©&rnamental Corn Cultivar Evaluations R-T. Jones and Mary Witt
R.T. Jones and D.C. Ditsch Response of No-till Corn to Carryover Soil N Recovered by a Winter

Establishing the Value of the Phosphorus and Potassium Contained inNheat Cover Crop —K.L. Wells, D.C. Ditsch, and W.O. Thom
Poultry Litter for a No-till Corn and Soybean Rotation 3:H. Tall Fescue Adaptability as Affected by Endophyte Fungus Infection
Grove — T.D. Phillips, D.C. Ditsch, L.M. Lauriault, M. Collins, and J.C.

Evaluation of Soil and Crop Diagnostic Tools to Improve Nitrogen Henning
Management for Burley Tobacco R-C. Pearce and D.C. Ditsch Tall Fescue, Orchardgrass and Red Clover Varigiglst— L.M.

Fall Cole Crops as Scavengers of Residual Fertilizer NitrogBnG-— Lauriault, J.C. Henning, and D.C. Ditsch
Ditsch, R.T. Jones, ariR.C. Pearce
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Rural Sociology

The Rural Sociology research program is designed to ad-Community Resource and Rural Developm@ammu-
vance the development and understanding of social structuitées are the settings in which people interact with the larger
and social processes in the changing rural society. Throsgiciety to provide basic human services, employment, and
an integrated program of research, extension programs, aollitions for local problems. Within the sphere of rural de-
instruction, the faculty focus on initiatives which are orgaelopment policy, the local community is the context for ini-
nized around two major areas: sociology of agriculture atidtion of economic and social development. Research find-
community and human resource development. Within eadgs have led to policy proposals based on the concept that
major area, several substantive areas of specialized actipitygrams can gain local legitimacy by sharing policy author-
exist. ity with local citizens. Local rural development efforts would
be led by local boards which involve a broad base of local
citizens but with federal funding to facilitate implementation

Community and Human Resource
of local plans.

Development

Social and Economic Factors Affecting Family Well, . .
Being Rural society’s prospects for growth and develo?—ocmlogy of Agriculture
ment ultimately rest with the capacities of people. Human Trends in AgricultureAs an example of research regard-
resources refer to the skills, abilities, and understanding irggy changing agriculture, findings show that Kentucky'’s dairy
quired for people to function effectively in families, the workndustry is confronting both a changing marketplace and
place, organizations, and communities. Specific areas of stoblsinging conditions of production. Research results have
are rural health, youth, family dynamics and functioning, ledseen used to determine educational needs of these farmers
ership development, aging, and the role of service agendi@splanning and adapting their operations to meet future
in human resource development. conditions.

Findings from a study of women'’s home-based work indi- Kentucky is part of a regional study designed to assess
cate that home-based businesses are often a hidden seghwmtan increasingly globalized agro-food system impacts
of a local economy. The impacts of home-based businessesimodity producers in the region and the state. Changes in
on the local economy depend on the characteristics of mgnmodity programs will be examined as a result of increas-
rural women operating these businesses, the types of éng-globalization of agricultural markets, as well as how do-
nomic activities themselves, and the personal and family carestic fiscal concerns may impact farm enterprise structure
sequences of operating the businesses. and rural community well-being in rural regions of the South

Faculty continue working with the Kentucky Kids Counand of Kentucky.

Consortium to produce an annual data book highlighting vari-Other research programs are examining the impacts of
ous indicators of the demographic and socioeconomic stathanges in the international trade system on the structure of
of Kentucky’s children and families. Ninety-seven focuagriculture and rural communities, impacts upon Kentucky
groups of families and service care providers have determing@l communities from changes in the federal tobacco pro-
social and economic factors influencing family well-beingram and potential decreases in income from tobacco farm-
which will be used to guide Kentucky's state plan for familing, and post-productionist agricultural sector adjustment
preservation and family support services. The evaluationstfategies that emphasize the production of “social goods,”
extension programs with youth at risk, exploring school asdch as environmental amenities and landscape preserva-
family factors that influence educational achievement atidn, in lieu of traditional commodity production objectives.
the ability of communities to retain youth, has been con- Intergenerational Changes in Farm Family Perspectives
ducted. of the EnvironmentEnvironmental and natural resource is-

Other research results on factors affecting family wellues are critical components of rural development policy.
being have had important impacts in Kentucky. Faculty haReogram focus is on natural resource utilization and economic
presented results through commissions and publicationsdevelopment, impacts of natural resource production, and re-
the status of families and the state and local social serMaonships among environmental factors and quality of life.
structures that affect families. These results have been uSadlings have led to the development of a conceptual frame-
for legislative recommendations by the Kentucky State Legork of how cultural groups transform the nonhuman envi-
islative Research Commission on Poverty and for develapnment symbolically and thereby mesh the social, cultural,
ing social service plans by the Kentucky Cabinet for Humamd nonhuman environments into structures of symbols and
Resources, Department of Social Services. beliefs that are shared among members of the group.

36



Research Projects Kentucky Kids Count —t. Garkovich and G. Hansen

Ohio River Valley Development . Swanson
Customer Service Initiative of Kentucky Cabinet of Natural ResourcRgexamining East Asian Land Reform: Class and Culture in Action —

and Environmental Protection -+ Greider L. Burmeister

Family Preservation and Family Support Services Evaluation and TeRliral Communities Initiative of the Rural Policy Research Institute
nical Assistance —P. Dyk and L. Garkovich — L. Swanson

Forest Fire in Eastern Kentucky: How the Role of Fire in the EcosyRural Restructuring: Causes and Consequences of Globalized Agricul-
tem Is Perceived and Controlled k=Garkovich tural and Natural Resource Systemd —Burmeister

Harlan Youth Employability Program Evaluation P-Dyk Service Sector Penetration and Household Earning Processes: A Com-

Home-based Work: The Relationship of Informal Employr_nent to parative Study of Rural Communities R- Harris
Health among Mid-life and Older Rural Womenk—Garkovich  Social and Economic Factors Affecting the Well-being of Kentucky

Impacts of Structural Change in the Dairy Industryl—Garkovich ~Rural Families —P. Dyk, R. Harris, L. Garkovich, and G. Hansen
Intergenerational Changes in Farm Family Perspectives on the Ersécial Capital Attributes of Families, Schools, and Communities —
ronment —T. Greider P. Dyk
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Veterinary Science

Maintenance of the health and promotion of the welfam@prove our understanding of how to achieve more effective
of Kentucky’s animal industry continue to be primary corprotection against this ubiquitous virus in the horse.
cerns of the Department of Veterinary Science. The Several significant accomplishments have emerged from
department’s three functional units, the Livestock Diseade research program on equine influenza. Certainly, the most
Diagnostic Center, Maxwell H. Gluck Equine Research Cemetable has been the finding that strains of equine-2 virus in
ter, and the Equine Blood Typing and Research Laboratdhge eastern and western hemispheres have evolved indepen-
help support the needs of the state’s livestock, horse and cdemtly of one another with some evidence of cross-over. This
panion animal industries through a comprehensive rangehas led directly to the international adoption of new recom-
nationally and internationally recognized diagnostic, extemendations for appropriate virus strains representative of each
sion, and research programs. Publication oftpgine Dis- lineage to be included in updated equine influenza vaccines.
ease Quarterlhcontinues with the January 1997 issue di$a collaboration with the equine pharmacology program, the
tributed to 11,400 individuals in 70 countries. In the secoptharmacokinetics of the anti-influenza virus drug,
year since its inception, six foreign students participatedrimantadine, have been established for the horse, and a dos-
the Kentucky International Thoroughbred Institute (KITI)ng protocol has been determined which can ameliorate the
program, an equine training program for international stalinical signs of influenza in horses.
dents which provides hands-on experience and education ihe equine lentivirus that causes equine infectious ane-
farm and racetrack management. mia is an important cause of morbidity and mortality in equids
worldwide. Research on equine infectious anemia virus has
important implications for equids, and as a model for HIV
infection in humans. Our attempts to define the determinants
The Gluck Center continues to consolidate its reputatiasf,virulence in this disease have been aided by the genera-
both nationally and internationally, for the quality and sution of an infectious pathogenic clone of the virus through
cess of its programs in selected fields of equine researsite-directed mutagenesis. Recent research on developing a
Infectious diseases, immunogenetics, immunoparasitologgiccine to protect equids against infection with equine in-
pharmacology, and reproductive physiology remain the #gctious anemia virus would suggest that multiple viral de-
eas of primary research emphasis of the program. terminants may be necessary for stimulating sterile immu-
Immunogenetics-A gene map of the horse is being comity against this disease.
structed in collaboration with various other laboratories both Ongoing collaborative studies with the University of Cali-
in the U.S. and throughout the world. The major emphasigasnia-Davis have helped to better define the location and
on identifying genetic markers to place on the map and magpture of the neutralization determinants on the genome of
ping genes to specific chromosomes. In the past year, #igiine arteritis virus. In conjunction with researchers at the
gene for combined immunodeficiency disease in Arabi@mimal Diseases Research Institute, Lethbridge, Canada, the
horses was located on horse chromosome 9, thereby qRN-PCR assay has been validated for use as a diagnostic test
firming identification of a candidate gene for the diseaskr detection of the carrier state in the stallion. Studies of
Other ongoing studies are focused on characterization of tiagural outbreaks of EVA have furthered our understanding
major histocompatibility gene family which controls the imef the pathogenicity of semen isolates of EAV in terms of
mune response to certain infectious and noninfectious digortion in mares and illness and loss in neonatal foals.
eases. The equine rotavirus vaccine, which received a conditional
Infectious DiseasesInfectious diseases remains an arddSDA license permitting its use in the state of Kentucky at
of critical significance for both breeding and racing indushe beginning of 1996, is now licensed for use in other states.
tries not only nationally, but also with respect to the interna- Mapping of the protective M protein (SeM) Btrepto-
tional movement of horses, semen, or equine embryos. coccus equhas revealed numerous epitopes reactive with
As in the last few years, research on equine herpesvirugjline serum and mucosal antibodies on the N terminal half
has focused on better defining the immune correlates of ppbthe molecule. Great variability in specific epitope responses
tection in the horse to this economically important viral ifras been observed among individual horses. During conva-
fection. In a collaborative study with the Animal Health Trudtscence frors. equinfection, the dominant serum antibody
Newmarket, in the United Kingdom, virus-specific cytotoxieesponse to SeM is IgGb. Strong mucosal IgA and IgGb re-
T-lymphocytes are being investigated for their role in pre@ponses also occur. Commercial vaccines against strangles
tecting against abortion caused by the virus. This work whilhve been shown to elicit specific serum IgGb responses but

Maxwell H. Gluck Equine Research Center
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not a mucosal IgA response. A PCR-based technique has leeading activity throughout the year. The possibility that a
developed and validated for the rapid detectioB.oéquin  metabolic cue by way of energy availability may play a piv-
nasal swabs from infected horses. otal role in this phenomenon is currently under investiga-

Six proteins of Leptospira kennewicki immunoreactive fdion.
the horse have been partially characterized. One of these pro-
teins, Lk9O0, isolated from the surfacelofkennewickhas
been sequenced and expressed.inoli.

Parasitology—A major health problem in yearlings with  The Livestock Disease Diagnostic Center is a full-service
associated mortality was shown to be related to larval stalggmratory providing a comprehensive range of diagnostic
of small strongyles encysted in the large intestinal liningervices in support of the livestock producers and veterinar-
Transmission patterns for natural infections with endopaians of Kentucky. An extension program for large ruminants,
sites were determined in lambs born on a farm in Kentuckgth beef and dairy cattle, was reinstituted in early 1996.
in 1993 and 19941aemonchus contortwsas the predomi- The following laboratory sections operate both independently
nant species incriminated in both years. and in support of the pathology program: virology, toxicol-

Equine protozoal myeloencephalitis (EPM) was reprogy, serology/immunology, bacteriology, and clinical pathol-
duced in normal horses by oral dosage \@i#incocystisp. o0gy. The number of pathology accessions increased by ap-
sporocysts from feral opossums. The experimentally infecdximately 6% over that for the previous year. There were
horses develope®&. neuronaspecific antibodies in serum67,498 diagnostic case submissions that included a total of
and cerebrospinal fluid which were detected by immunobl®f278 animals necropsied, making it one of the most heavily
analysis. Microscopic lesions consistent with EPM were olssed veterinary medical diagnostic laboratories in the coun-
served in the CNS of experimentally infected horses. Aliquditg.
of the sporocyst stock administered to horses producedDuring 1996, the Virology Section performed 10,121 tests
sarcocystosis when fed to budgerigars and sparrows. Thisletect virus infections in a wide range of species together
suggests thaB. neuronathe etiologic agent of EPM, maywith 62,922 serologic tests to detect antibodies to various
beS. falcatulaor a closely relateBarcocystisp. viruses. The different testing programs support diagnostic

Pharmacology and Experimental Therapeuticbhe efforts to detect various infectious diseases, as well as regu-
Testing Integrity Program was brought on-line nationally iatory and vaccine monitoring programs for the livestock and
1996, and a Testing Proficiency Program based on this ipéultry producers of Kentucky.
tiative is under current development. The development of
ana_lytlcal tests for specific drgg; or their mgtabolltes has b‘i‘:e&uine Blood Typing and Research
assisted greatly by the acquisition of a Micromass Quatti?éboratory
LC-Mg Mass Spectrophotometer. The Critical Metabolite
Synthesis program has synthesized about fifteen importan#A record number of blood samples (34,727) were tested
equine metabolites. The sample collection phase of the Mi@-a record number of breed registries (30) by the Equine
culoskeletal Injury Project in Kentucky was completed duBlood Typing and Research Laboratory in 1996. Collabora-
ing this past year. In the area of new therapeutic approacti@s in the development of a gene map of the horse has been
to diseases in the equine, we completed a project on er@fed will continue to be an area of major research focus of this
toxic shock and are in the final stages of completing a ferogram. Studies are in progress to detect genetic markers
search study on the potential value of amantadine df#idisease traits of economic significance in certain species,
rimantadine for the treatment of equine influenza. A ne®vg-Epitheliogenesis imperfecta certain horse breeds, and
therapeutic approach to equine protozoal myeloencephalii¢enile cataracts in the Boston Terrier breed. Population
was initiated in late 1996 which, hopefully, will provide a moigenetic studies of the maintenance and significance of ge-
effective, safer, and cheaper means of treating this econofgitic variation in domestic and feral horse populations are
cally important disease. continuing. A collaborative effort to develop a genetic map

Reproductive PhysiologyConsiderable progress hador the alpaca was initiated with researchers in Chile in 1996.
been made in furthering our understanding of how the ovi-
duct, _uterus, and embryo communicate With_ each other bifagearch Projects
chemically to ensure a successful pregnancy in the mare. Work
on differential gene expression and molecular cloning ofge%t%_ﬁ“dy of the Prevalence and Distribution of Leptospirosis in the

L . orse Population in Central Kentucky and of the Significance of
products from embryonic tissues continues to advance OUN entospiraas a Cause of Abortion in Mares and a Study to Deter-

knowledge of how pregnancy is established and maintainedmine Whether Certain Wildlife Species Can Serve as Long-term
in horses. Reservoirs of the Organism on the Affected Farni&B-Poonacha

Research on the neuroendocrinological control of seasdigftadine/rimantadine Prophylaxis of Equine Influenza.—¥obin
breeding i h . nalytical Methods Development —F. Tobin
reeding in mares has revealec_j that the enV'ronmental CMsiication of New Technology for the Diagnosis of Equine Infec-
which normally lead to cessation of the breeding season tious Anemia —C. Issel
though recognized by all mares, may be translated incorregtw Culture Models for Analysis of Equine Influenza Viral (HOSt Dis-

; ; ; PR : ; crimination) —T.M. Chambers
in a small proportion of animals, resulting in continuation Q{hemotherapeutic Control and Prevalence of Natural Infections of

Livestock Disease Diagnostic Center
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Internal Parasites of Equids &-T. Lyons Identification of the Equine Herpesvirus-1 Proteins and Their Re-

Control and Transmission of Internal Parasites of Ruminant. ¥ spective Subregions that Elicit Cytotoxic T-lymphocyte Immune
Lyons Responses in the Horse G-P. Allen
Critical Metabolite Synthesis —F. Tobin Immunologic Management of Lentivirus Infections: EIAV &= Issel
Determining the Importance of Coronavirus in Respiratory Infetmmunological Significance of Hypervariable Region of M-like Pro-
tions of Cattle —M.L. Vickers tein of Streptococcus Zooepidemicus J.F. Timoney
Development of a Rapid Screening Test for EVA AntibodieM-E.  In Vivo Evaluation of Infectivity, Pathogenicity, and Immunogenic-
Vickers ity of Different Novel Candidate Live Equine Influenza Virus Vac-
Diagnostics for Equine Infectious Anemia &- Issel cines —T.M. Chambers
Differential Gene Expression During Early Equine Conceptus Devéltapping the Gene for Combined Immunodeficiency Disease in Horses
opment —K.J. McDowell — E. Bailey
EIAV Vaccine Development —€. Issel Mechanism of Influenza-induced Cytopathology in the Respiratory
Epitope (B Cell, T Cell) Map of the Protective M Protein (SeM) of Tract of the Horse —1.M. Chambers
Streptococcus Equi- J.F. Timoney Melatonin and Seasonal Reproduction in Mare8-P Fitzgerald
Equine Protozoal Myeloencephalitis: Development of an Antemdvi-like Proteins ofStreptococcus Equin Virulence and Immunity —
tem Diagnostic Probe and Epizootiologic Analysis B-E. J.F. Timoney
Granstrom Molecular Cloning and Characterization of Estrogen and Progester-
Equine Protozoal Myeloencephalitis: Isolation and Characterization one Receptors from Horse Endometrium: Comparisons between
of the Etiological Agent —D.E. Granstrom Pregnant and Nonpregnant Maresk-d. McDowell
Equine Protozoal Myeloencephalitis: Prevention and Contr@l.E:  Molecular Cloning and Expression of Oxytocin in Equine Endometrium
Granstrom — K.J. McDowell
Equine Respiratory Tract Mucosal Antibody Production in Responbticosal Immunogenicity for the Horse of a Chimaera of Cholera
to Influenza Infection or Vaccination =M. Chambers Toxin and the Protective M Protein (SeM) $treptococcus Equi
Functional Characterization of Immunogenic Proteindeftospira — J.F. Timoney
Kennewicki— J.F. Timoney Musculoskeletal Injury Program -+ Tobin
Gene Map of the Horse -E. Bailey New Therapeutic Approaches to Equine Protozoal Myeloencephali-
Genetic and Mechanistic Analysis of the Equine MX Antiviral Gene tis (EPM) —T. Tobin
— T.M. Chambers Pathogenesis of Natural Infection of Horses \8igincocystis Neurona
Genetic Basis dEpitheliogenesis Imperfecta Saddlebred Horses —  — D.E. Granstrom
E.G. Cothran Regulation of EIAV Replication and DiseaseG—Issel
Genetic Basis of Juvenile Cataracts in the Bostemidr — K.A. Research in Equine PharmacologyFTobin
Graves Sequence Analysis of Class | and Class Il MHC Genes in Equidae —
Genetic Management of Feral Horse Populations on Public Lands —Bailey
E.G. Cothran Synteny Mapping of the Horse &A. Graves
Genetic Variation and Genetic Relationships of Populations of D®esting Integrity Program (TIP) —F. Tobin
mestic Horses —E.G. Cothran The Development of Available Techniques for Immunohistochemical

Gonadotropin-releasing Hormone in Mares: Development of Meth- Detection of Viruses in Fixed Tissue M-L. Vickers
ods for Measurement and Factors Affecting Secretion Durifithe Effect of Electrolytes and Minerals on the Gastrointestinal Flora
Anestrus —B.P. Fitzgerald — T.W. Swerczek

Hemagglutinin Antigen of Equine-2 Influenza Virus: Surveillance anfihresholds Research F Tobin
Molecular Characterization of Isolated Virus Strains FM. Use of Microencapsulation for Stimulation of Nasopharyngeal Mu-
Chambers cosal Responses in the HorseJ-F. Timoney

How Conceptus Proteins Influence of Prostaglandinn F2 Mare Use of PCR Technology in the Diagnostic Laboratorykt. Vickers
Endometrium —K.J. McDowell
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All publication dates in this section are 1996 unless otherwise noted.
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field emergence of soybean seed. Journal of Production Agricul- of ‘CF461’ soybean. Crop Science, 36:811.
ture, 9:365-370. Pfeiffer, T.W. Choosing soybean varieties from yield trials: Multiple
Evangelou, V.P. Pyrite oxidation inhibition in coal waste by PO4 and maturity groups and yield variability. Journal of Production Agri-
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92:990-996. designs for estimation of quantitative genetic parameters. Il. Nested
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Hong, Y., and A.G. Hunt. RNA polymerase activity catalyzed by a designs for estimation of quantitative genetic parameters. |. Two-
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requires a novel RNA binding protein for activity. Journal of Bio- matter and tillage on maximum compactability of soils using the
logical Chemistry, 271:19831-19835. Proctor test. Soil Science, 161:502-508.

Liu,W., R.S. Torisky, K.P. McAllister, S. Avdiushko, D. Hildebrand,Thompson, J.A., and J.C. Bell. Color index for identifying hydric soil
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transformation and assay system for seed-specific gene expressiof America Journal, 60:1979-1988.
in soybean. Plant Cell, Tissue and Organ Culture, 47(1):33-42Torisky R., J. Fellers, and G.B. Collins. A focusing device for tissue
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(In addition, members of the department published 125 abstracts.)
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Animal Sciences Jackson, J.A., D.R. Varney, R.J. Petroski, R.G. Powell, L.P. Bush,

Besong, S., J.A. Jackson, C.L. Hicks, and R.W. Hemken. Effects of M-R. Siegel, R.W. Hemken, and P.M. Zavos. Physiological re-
supplemental liquid yeast product on feed intake, ruminal profiles, SPonses of rats fed loline and ergot alkaloids from endophyte-
yield, composition, and organoleptic characteristics of milk from infected tall fescue. Drug and Chemical Toxicolpy9:85-96.
lactating Holstein cow. Journal of Dairy Science, 79:1654-1654&rehbiel, C.R., R.A. Britton, D.L. Harmon, J.P. Peters, R.A. Stock,

Boatright, W.L., and A.D. Crum. Non-polar-volatile lipids from soy and H.E. Grotjan. Effects of varying levels of duodenal or
protein isolates and hexane-defatted flakes. Journal of the Ameri-Midjejunal glucose and 2-deoxyglucose infusion on small intestinal
can Oil Chemists’ Society, 74:461. disappearance and net portal glucose flux in steers. Journal of

Bucholtz, D.C., N.M. Vidwans, C.G. Herbosa, K.K. Schillo, and D.L.. American SC"?”Ce74:69_3‘790- : o ]

Foster. Metabolic interfaces between growth and reproduction.indemann, Merlin. Chromium: Pro's/con’s, differences in sources,
Pulsatile LH secretion is dependent upon glucose availablity. En- inSulin sensitivity, and sow work to date. pp. 1-11. Proceedings,
docrinology, 137:601-607. 12th Annual Carolina Swine Nutrition Conference.

Carter, S.D., G.L. Cromwell, T.R. Combs, G. Colombo, and P. Far{.tjndv_emann, Merlin. Current und_erstanding of chromiu_m use in swin_e
The determination of serum concentrations of osteocalcin in grow- diets. pp. 223-234. Proceedings, 57th Annual Minnesota Nutri-
ing pigs and its relationship to standard indices of bone integrity. fion Conference. ) ] o
Journal of Animal Science4:2719-2729. Llndemann, M(a_rlln. Organic chromlum—t_he missing link in farm

Cervantes, M.R., G.L. Cromwell, and T.S. Stahly. Synthetic amino @nimal nutrition? pp. 299-316. Proceedings, 12th Annual Sympo-
acid supplementation in the low protein grain sorghum-soybean Sium on Biotechnology in the Feed Industry. o
meal diet for pigs. Cuban Journal of Agricultural Scie€197- Liu, G., and Xiong, Y.L. Contributions of |!p|d and protein oxidation
208. to rheological differences between chicken white and red muscle

Chalupa, W., B. Vecchiarelli, D.T. Galligan, J.D. Ferguson, L.S. Baird, myofibrillar proteins Journal of Agricultural and Food Chemistry,
R.W. Hemken, R.J. Harmon, C.G. Soderholm, D.E. Otterby, R.J. 443779‘784; . L
Annexstad, J.G. Linn, W.P. Hansen, F.R. Ehle, D.L. Palmquist, aki§» G-, and Xiong, Y.L. Storage stability of antioxidant-washed
R.G. Eggert. Responses of dairy cows supplemented with soma-myofibrilis from chicken white and red muscle. Journal of Food
totropin during weeks 5 through 43 of lactation. Journal of Dairy Science,61:890-894. _
Science,79:800-812. Cou, J., K.A. Dawson, and H.J. Strobel. Role of phosphorylytic cleav-

Cromwell, Gary L. Low protein, amino acid supplemented diets for @g€ in cellobiose and cellodextrin metabolism by the ruminal bac-
growing-finishing pigs. pp. 13-26. Proceedings, 16th Agricultural terium Prevotella ruminicolaApplied Environmental Microbiol-
Feed Ingredient Conference, Quincy, IL. 0gy, 62:1770-1773. o ) S

Cromwell, Gary L. Using nutritional practices to reduce nutrient loagh@ntha, N.C., W.G. Moody, and Z. Tabeidi. Conjugated linoleic acid
and control odor. pp. 107-126. Proceedings, Pork Profitability concentration in semimembranosus muscle of grass- and grain-fed
Summit. National Pork Producers Council, Des Moines, IA. and zeranol-implanted beef cattle. Journal of Muscle F@oH85-

Cromwell, Gary L. The effects of phytase on phosphorus utilization 1_10- L . .
in swine. pp. 18. BASF Technical Symposium, Des Moines, 1A Silvia, WJ L.A. Edgerton,.and MA Kaminski. Changes_ln ute_rlne

Cromwell, Gary L. Optimizing phosphorus levels in growing-finishing Secretion of prostaglandin, Blpha in response to oxytocin during
diets for swine. pp. 13. American Association of Swine Practitio- the estrous cycle, early pregnancy and estrogen-induced pseudopreg-
ners, Nashville, TN. _nancy in swine. Blplogmal Reprodyctloﬁ5:657-662. o

Cromwell, Gary L. Trace elements and animal production. 9th Intéttinivasan, S., and Xiong, Y.L. Gelation of beef heart surimi as af-
national Symposium on Trace Elements in Man and Animals, fected by antioxidants. Journal of Food Scierie707-711.
Banff, Alberta, Canada. Srinivasan, S., and Xiong, Y.L. Sodium chloride mediated lipid oxida-

Cromwell, Gary L. Swine nutrition today and in the next century. pp. tion in beef heart surimi-like material. Journal of Agricultural and
14. Seminario de Actualizacion en Nutricion Porcina. Irapuato, Food Chemistry44:1697-1703. _

Guanojuato, Mexico. Swinkels, J.W.G.M., E.T. Kornegay, W. Zhou, M.D. Lindemann, K.E.

Cromwell, G.L., G.W. Davis, W.E. Morgan Morrow, R.A. Primo, D.w., Webb, Jr., and M.W.A. Verstegen. Effectiveness of a zinc amino
Rozenboom, M.D. Sims, E.P. Stanisiewski, and C.H. Ho. Efficacy acid chelate and zinc sulfate in restoring serum and soft tissue zinc
of the antimicrobial compound U-82, 127 as a growth promoter concentrations when fed to zinc-depleted pigs. Journal of Animal
for growing-finishing pigs. Journal of Animal Science, 74:1284- Science, 74: 2420-2430.

1287. Torre, P.M., R.J. Harmon, R.W. Hemken, T.W. Clark, D.S. Trammell,

Du, Z., R.W. Hemken, and R.J. Harmon. Copper metabolism of Hol- &nd B.A. Smoth. Mild dietary copper insufficiency depresses blood
stein and Jersey cows and heifers fed diets high in cupric sulfate on€utrophil function in dairy cattle. Journal of Nutrional Immunol-
copper proteinate. Journal of Dairy Science, 79:1873-1880. ogy, 4(3):3-24. _ _ _

Du, Z., R.W. Hemken, J.A. Jackson, and D.S. Trammel. Utilization ¥{alker, J.A., and D.L. Harmon. Technical note: A simple, rapid assay
copper in copper proteinate, copper lysine, and cupric sulfate for' beta-amylase in bovine pancreatic juice. Journal of Animal
using the rat as an experimental model. Journal of Animal Science,Science, 74:658-662. _ S
74:1657-1663. Xiong, Y.L. Impacts o_f OX|dat|o_n on muscle protein functionality.

Harmon, R.J. Control of bovine mastitisp. 5-17. Proceedings,  49:79-86. Proceedings, Reciprocal Meat Conference. _
Alltech do Brasil Lecture Tour, Curitiba, Brazil (Portugese).  Yi: Z., E.T. Kornegay, V. Ravindran, M.D. Lindemann, and J.H. Wil-

Harmon, R.J. Control of contagious mastitis. pp. 11-19. Proceedings,SON- Effectiveness of Natuphos phytase in improving the
National Mastitis Council, Madison, WI. bioavailabilites of phosphorus and other nutrients in soybean meal-

Harmon, R.J., and J.K. Reneau. Factors affecting somatic cell countg®ased semipurified diets for young pigs. Journal of Animal Science,
in milk. pp18-27. Proceedings, Alitech do Brasil Lecture Tour, /4:1601-1611. _

Curitiba, Brazil (Portugese). (In addition, members of the department published 56 abstracts.)

Harmon, R.J., and P.M. Torre. Role of micronutrients in mastitis. pp.

28-39. Proceedings, Alltech do Brasil Lecture Tour, Curitiba, Brjosystems and Agricultural Engineering

zil (Portugese). _ Bader, M.J., L.G. Wells, and L.R. Walton. Monitoring the dynamics
Harper, A.F., M.D. Lindemann, and E.T. Kornegay. Fetal survival and qf scaled vehicles using a sonic digitizer. Transactions, ASAE,

conceptus development after 42 days of gestation in gilts and sows3g(2):435-441.

in response to folic acid supplementation. Canadian Journalg@fckiin, R.A., M. Molenda, T.C. Bridges, and 1.J. Ross. Slip-stick

Animal Science76:157-160 frictional behavior of wheat on galvanized steel. Transactions,
Hussein, A.S., A.H. Cantor, A.J. Pescatore, and T.H. Johnson. Effectagag, 39(2):649-653.

of dietary protein and energy levels on pellet development. Poul-
try Science, 75:973-978.
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Chao, K., and R.S. Gates. Design of switching control systems frivastava, P., D.R. Edwards, T.C. Daniel, P.A. Moore, Jr., T.A.
ventilated greenhouses. Transactions, ASAE, 39(4):1513-1523. Costello, and D.J. Nichols. Vegetative filter strip performance
Colliver, D.G., and M.W. Liddament. Effects of dry-bulb and humidity with varying pollutant source and filter strip lengths. Transac-
design setpoints on theoretical energy used in ventilation in future tions, ASAE, 39(6):2231-2239.
buildings—the role of the services engineer. 1:79-87. LondoSrivastava, P., T.A. Costello, and D.R. Edwards. A direct, approxi-
CIBSE/ASHRAE. mate solution to the modified green-ampt infiltration equation.
Desmond, E.D., A.D. Ward, N.R. Fausey, and S.R. Workman. Com- Transactions, ASAE, 39(4):1311-1313.
parison of daily water table depth prediction by four simulatioftombaugh, D.P. and S.E. Nokes. Development of a biologically-
models. Transactions, ASAE, 39(1):111-118. based aerobic composting simulation model. Transactions, ASAE,
Duncan, G.A., L.R. Walton, J.H. Casada, L.D. Swetnam, and B. Tapp.39(1):239-250.
Development and evaluation of a cable-hoist system for housifgrner, L.W., G.L. Cromwell, T.C. Bridges, S. Carter, and R.S. Gates.
burley tobacco. Applied Engineering in Agriculture, 12(4):411- Ammonia (NH3) emission from swine waste as influenced by diet
416. manipulation. pp. 453-458. Proceedings, 1st International Con-
Edwards, D.R., J.F. Murdoch, T.C. Daniel, and P.A. Moore, Jr. Quality ference on Air Pollution from Agricultural Operations. Ames, IA:
of runoff from four northwest Arkansas pasture fields treated with MidWest Plan Service, lowa State University.
organic and inorganic fertilizer. Transactions, ASAE, 39(5):168Wu, Q.J., A.D. Ward, and S.R. Workman. Using GIS in simulation of
1696. nitrate leaching from heterogeneous unsaturated soils. Journal of
Edwards, D.R., T.C. Daniel, and P.A. Moore, Jr. Vegetative filter strip Environmental Quality, 25(3):526-534.
design for grassed areas treated with animal manures. Applied Ehuwang, H., F.A. Payne, S. Bastin, B.E. Langlois, and M.M. Barth.
gineering in Agriculture, 12(1):31-38. Ozone water treatments for preserving quality of packaged, fresh-
Edwards, D.R., C.T. Haan, J.F. Murdoch, A.N. Sharpley, T.C. Daniel, cut broccoli under refrigeration. pp. 267-276. Proceedings, Con-
and P.A. Moore, Jr. Application of simplified phosphorus trans- ference on New Developments in Refrigeration for Food Safety
port models to pasture fields in northwest Arkansas. Transactions,and Quality, ASAE.
ASAE, 39(2):489-496. (In addition, the department published eight abstracts.)
Edwards, D.R., P.A. Moore, Jr., T.C. Daniel, and P. Srivastava. Poul-
try litter-treated length effects on quality of runoff from fescu ntomology

plots treated with poultry litter. Transactions, ASAE, 39(1):10 Saker, T.C., and K.F. Haynes. Pheromone-mediated optomotor

110. anemotaxis and altitude control exhibited by male oriental fruit
Gates, R.S., D.G. Overhults, and S.H. Zhang. Minimum ventilation for moths in the field. Physiological Entomology, 21:20-32.
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39(2) ' " (Lep.: Noctuidae). Entomophaga, 40:357-366.

c Eaur, M.E., and K.V. Yeargan. Movement and response to
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cloverworm. Journal of Insect Behavior, 9:223-235.
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mental Contamination and Toxicology, 57:751-758. Brown, G.C. Entomology and pest management. Book Review. Jour-

Malone, R., R. Warner, M. Byers, D. Hilborn, and D. Gere. Extracti nal of Economic E_ntom_ology, 89:1669. . .
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ods on load distribution in model grain bins. Transactions, AsaPangerfield, P.C., J.B. Whitfield, M.J. Sharkey, D.H. Janzen, and |.
39(1):219-224. MercadoHansonia a new genus of cardiochiline Braconidae (Hy-

Molenda, M., J. Horabik, and I.J. Ross. 1995. Reduction of wall fric- MeNOPtera) from Costa Rica, with notes on its biology. Proceed-
tion in initial period of grain silo operation. pp. 165-172. Pro- ings, Entomological Society of Washington, 98:592-596.

ceedings, 10th International Conference on Reinforced aR@"d: K. D- Zhang, and D.L. Dahiman. Down-regulation of juvenile
Posttensioned Concrete Silos and Tanks. hormone esterase and arylphorin productiddehothis virescens

Nokes, S.E., F.M. Landa, and J.D. Hanson. Validation of the root Zoneiflhr\e/ameispt)?ra:ri]téz%(:]UgiioclrgplitizgrggsigizArchives of Insect Bio-
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The use of gadolinium-BOPTA on magnetic resonance imaging in grasslands. pp. 21-23. Proceedings, 14th Trifolium Conference.
brain infection. Investigative Radiology, 31:294-299. Lexington, KY.

Sams, R.A., D.F. Gerkin, R.L. Detra, W.E. Woods, S.D. Stanley, Evangelou, V.P. Remediation of acid drainage through surface coating
Tobin, J.M. Yang, H-H Tai, A. Jeganathan, and D.S. Watt. Identi- of iron sulfides. 129 pp. U.S. Geological Survey, Department of
fication of metabolites of azaperone in horse urine. Journal of the Interior.

Pharmacological Science, 85:79-84. Evangelou, V.P. Formulation enhanced transport of a soil applied

Stokes, A., D.G. Alber, R. Cameron, R. Marshall, G.P. Allen, and R.A. herbicide. University of Kentucky, Water Resources and Research
Killington. The production of a truncated form of baculovirus Institute.
expressed EHV-1 glycoprotein C and its role in protection of C3Fhirchild, M.A., M.S. Coyne, J.H. Grove, and W.O. Thom. Water
(H-2K) mice against virus challenge. Virus Research, 44:97-109. quality and denitrification in perched water tables above fragipans.

Timoney, J.F., and M. Guan. Characterization of murine monoclonal pp. 59-60. Proceedings, Annual Symposium, Kentucky Water Re-
antibodies recognizing opsonic, mouse-protective, chaining and sources, Lexington, KY.
mucosally relevant epitopes on the M protein of Streptococchsgtas, K., D.H. Soto, and V.P. Evangelou. (In French) Enrobage de la

equi subsp. equi. Research in Veterinary Science, 60:76-81. pyrite par le phosphate ferrique. pp. 191-213. Proceedings, Con-
Timoney, P.J., and W.H. McCollum. Equine viral arteritis. Equine ference on Acid Mine Drainage, Universite du Quebec-Rouyn-
Veterinary Education, 8:97-100. Noranda.
Timoney, P.J. Contagious Equine Metritis. Comparative Immunolo@rove, J.H., C.S. Stoddard, A.T. Basheeruddin, and W.O. Thom. Ni-
& Microbiology in Infectious Diseases, 19 (3):199-204. trate leaching under corn is not well related to choice of conserva-
Timoney, P.J. Equine Influenza. Comparative Immunology & Micro- tion tillage system. pp. 47-48. Proceedings, Southern Conserva-
biology in Infectious Diseases, 19(3):205-211. tion Tillage Conference for Sustainable Agriculture, Jackson, TN.

Wellington, J.E., G.P. Allen, A.A. Gooley, D.N. Love, N.H. PackeiGrove, J.H., M.J. Bitzer, R.l. Barnhisel, and W.W. Frye. Predicting
J.X. Yan, and J.M. Whalley. The highly O-glycosylated glycopro- corn productivity for eroded upland landscapes in Kentucky: Soil
tein gp2 of equine herpesvirus 1 is encoded by gene 71. Journal otlay and organic carbon contents. pp. 7-9. Proceedings, Informa-

Virology, 70:8195-8198. tion Agriculture Conference, Urbana, IL.

Williams, N., L.R. Harrison, and C.J. Gebhart. Proliferative enterop&rove, J.H., and W.O. Thom. What have we learned about the role of
thy in a foal caused byawsoniaintracellularis-like bacterium. conservation tillage on the quantity of nitrate nitrogen leaving
Journal of Veterinary Diagnostic Investigation, 8:254-256. the root zone of well-drained corn soils in Kentucky? pp. 7-8.

(In addition, the department published nine abstracts.) Proceedings, Annual Symposium, Kentucky Water Resources.

Legg, P. D. Physical components of quality in dark tobacco lines with
different level of nicotine. pp. 39-40. Tobacco Chemists’ Re-

Other Research in Nonrefereed search Conference.

Publications Palmer, G., and R. Pearce. Major variety selections. Burley and Dark
Tobacco Production Guide 1996. Raleigh, NC: Rural Press USA.

Agronomy Palmer, G., and R. Pearce. Tank-mix combinations show advantages.

Barbayiannis, N., V.P. Evangelou, and V.Z. Keramidas. Potassium-Burley and Dark Tobacco Production Guide 1996. Raleigh, NC:
ammonium-calcium quantity/intensity studies in the binary and Rural Press USA. _ _ B
ternary modes in two soils of micaceous mineralogy. Proceeding§arce, R., and G. Palmer. Selecting the rlght_fertlllzt_er for the float
Soil Science Society of Greece, Patra, Greece. system. Burley and Dark Tobacco Production Guide 1996. Ra-
Barnhisel, R.Il., O. Semalulu, and S. Witt. Determination of success in!€igh, NC: Rural Press USA. 3
direct vegetation of ash disposal areas. pp. 1-20. Kentucky CB&@arce, R., and G. Palmer. Measuring fertility of float beds. Burley and
Utilization Conference. Lexington, KY. Dark Tobacco Production Guide 1996. Raleigh, NC: Rural Press
Barnhisel, R.I., M.J. Bitzer, J.H. Grove, and S.A. Shearer. Agronomic USA. . _ _
benefits of varying corn seed populations: A central Kentuckgearce, R., R. Phillips, and J. Zeleznik. No-till burley tobacco produc-
study. Proceedings, 3rd International Conference, Site-specific tion. Burley and Dark Tobacco Production Guide 1996. Raleigh,
Management for Agriculture Systems. American Society of NC:Rural Press USA. _
Agronomy. Pfeiffer, TW., S.A. Ghabrial, and Q. Ren. Resistance to soybean mo-
Bitzer, M.J., R.I. Barnhisel, and J.H. Grove. Varying corn populations Saic virus (SMV) is valuable for late-planted soybean. Grain Glean-
according to depth of topsoil. pp. 1-2. Proceedings, Informatiosn ings, 4(2).

Agriculture Conference, Urbana, IL. anderson, M.A., F. Agblevor, M. Collins, and D.K. Johnson. Compo-
Bitzer, M., and W. Bruening. Effect of varieties, row width and nitro- sitional analysis of biomass feedstocks by near infrared reflec-
gen rates on kenaf yields. pp. 92-95. Proceedinjdn&rna- tance spectroscopy. pp. 37-42. INiquid Fuels and Industrial
tional Kenaf Association Conference, Albuquerque, NM. Products from Renewable ResourcBsoceedings, 3rd National
Chappell, J. Plant biotechnology comes of age—again. Molecular Bioenergy Conference, Nashville, TN. . .
Breeding, 1:1-6. Seta, A.K., and V.P. Evangelou. Pyrite microencapsulation: Potential
Collins, M. Advances in harvesting and storing high quality alfalfa. for abatement of acid mine drainage. Proceedings, 13th American
Kentucky Alfalfa Conference, 16:15-22. Society of Surface Mining and Reclamation, Knoxville, TN.

Collins, M., J. Henning, and G. Lacefield. Principles and challenges&Krony, D.M. Accelerated aging conditions for hybrid corn seed.
making baled silage. pp. 26-31. Proceedings, Kentucky Forage andowa Seed Science Newsletter, 16:4-5.
Grassland Conference' Lexington and Princeton7 KY. TeKrOny., D M. Seed germlnatlon and vigor tests: How should results
Collins, M. Value of improved hay storage. pp. 32-34. Proceedings, Pe utilized? Seed World, 134:32-34. )
Kentucky Forage and Grassland Conference, Lexington ahBom. W.O., R.L. Blevins, and M.S. Coyne. Use of filters to reduce
Princeton, KY. non-point pollution. pp. 8-11. Proceedings, Southern Soil Fertil-
Coyne, M.S., R.L. Blevins, J.H. Grove, D.R. Edwards, A. Pescatore, ity Conference. Ardmore, OK: Samuel Roberts Noble Foundation,
and A. Cantor. Nonpoint source pollution by land applied poultry Inc. ] ]
waste: Runoff, infiltration, and management. pp. 12-33. In: w.dhom, W.O., Y.T. Wang, and J. Dinger. Evaluation of constructed
Thom, ed. Water quality research and education phase II: Progresdvetiands for animal waste management. pp. 59-60. Proceedings,
report, first year. Senate Bill 271 Water Quality Project Commit- Nonpoint Source Symposium, Lexington, KY . _ _
tee, University of Kentucky, Lexington, KY. Wells, K.L., and C.T. Dougherty. Soil conS|derat|on_s in a grazing
Culton, E., Y. T. Wang, and W.O. Thom. Wetlands, an inexpensive System. pp. 63-68. Proceedings; Kentucky Grazing Sympo-
means for wastewater treatment. pp. 21-23. Proceedings, AnnuaSium.
Symposium, Water Resources and Research Institute.
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Zourarakis, D.P., G.M. Young, S.A. Coleman, and W.O. Thom. Biog&sbolik, C.J., S.A. Shearer, and R.I. Barnhisel. Correlation of yield and
production in Kentucky: Non-agricultural BMP alternatives for soil parameters for variable-rate seeding of corn. ASAE Paper No.
nonpoint source pollution prevention. pp. 71-78. Proceedings, 961004, International Meeting, Phoenix, AZ.

7th National Bioenergy Conference, Nashville, TN. Sun, S., and W.E. Murphy. Experimental and analytical evaluation of
a flat plate type geothermal ground heat exchanger. Final Report
Animal Sciences to the National Rural Electric Cooperative Association.

Bauer, M.L., and D.L. Harmon. Small intestinal glucose transport 'Il'naraba, J.L., J.S. Dinger, L.V.A. Sendlein, and G.K. Felton. Land use
run’1ina.1n.t'5' Eﬁec.t 6f ada tafion to digestin s?arch 83-56 IN: impacts on water quality from small karst agricultural watersheds
y p g '9 - PP- S, 7" in Kentucky. Proceedings, 41st Midwest Groundwater Conference,

1996 Beef Research RepoRR-395), Agricultural Experiment Lexington, KY.
Station, College of Agriculture, University of Kentucky, Lexmg-Wamen R.C.. A.N. Hootkany, C.D. Blanton, J.L. Taraba, M.E. Byers,

ton, KY. - ; -
! . and L. Jarrett. Subsurface leaching potential of animal waste hold-
Bohnert, D.W., M.L. Bauer, D.L. Harmon, G.E. Mitchell, Jr., and B.T. ing as function of soil moisture and compaction. Proceedings,

Larson. Ruminal degradation of poultry by-product meal. pp. 65- ; .
68. IN: 1996 Beef Fgesearch Re%oRR¥39)£/3)F,) Agricultural E?( Kentucky Nonpoint Source Conference, Lexington, KY.
periment Station, College of Agriculture, University of Kentucky,
Lexington, KY. Entomology

Cromwell, G.L., S.D. Carter, M.D. Lindemann, and L.W. Turner. Ré&2otter, D.A., K.F. Haynes, and A.J. Powell. Cultural control, risk
ducing the excretion of nitrogen and phosphorus in growing and assessment, and environmentally responsible management of white
finishing pigs by dietary manipulation. Proceedings, International grubs and cutworms in turfgrass. United States Golf
Pig Veterinary Society Congress. Bologna, Italy. Association.Turfgrass and Environmental Research Summary.

Harmon, D.L., K.A. Dawson, M.L. Bauer, K.R. McLeod, and B.TPotter, M.F. Talking “termites” with customers. Pest Control,
Larson. Interactions of yeast culture and protein supplementation64(4):42,44,46.
for growing steers fed corn silage. pp. 45-54. 1996 Beef Re- Williamson, R.C., and D.A. Potter. Does aerification promote black
search ReportRR-395), Agricultural Experiment Station, Col-  cutworm infestations? Golf Course Management, January 97:54-
lege of Agriculture, University of Kentucky, Lexington, KY. 57.

Larson, B.T., D.L. Harmon, and R.M. Berry. Ergot alkaloid binding at

D2 dopamine receptors in pituitary cells. pp. 91-96. 996 Horticulture and Landscal ;
g : . . pe Architecture
Beef Research RepoRR-395), Agricultural Experiment Statlon’CoIIins, K.B., L.A. Weston, and R.E. McNiel. Use of sulfentrazone

College of Agriculture, University of Kentucky, Lexington, KY. (F6285) for weed management in field-grown ornamentals. 41:79-

Rowell, P.P., B.T. Larson, and D.L. Harmon. Ergot alkaloid-induced 82. Proceedings, Southern Nurserymen’s Association Research
dopamine release from rat striatal synaptosomes. pp. 97-100. IN: =~° 9s, y

; : Conference.
1996 Beef Research RepoRR-395), Agricultural Experiment ) . .
: ; - : . Dunwell, W.C., W. Wolfe, and J. Johnston. Winter survival of daylily
tsotstl?g’( College of Agriculture, University of Kentucky, Lexing cultivars in west Kentucky. 41:348-350. Proceedings, Southern

Nurserymen’s Association Research Conference.
neseth, C.L.H., D.R. Layne, and R.L. Geneve. Germination and

Walker, J.A., and D.L. Harmon. Influence of ruminal or rjlbomasé{a?i8
seedling emergence in pawpa#s[mina trioloba(L.). Dunal].

starch hydrolysate infusion on pancreatic exocrine secretion
blood glucose and insulin concentration in steers. pp. 73-82. IN: 7 : X o
1996 Beef Research RepoRR-395), Agricultural Experiment 41:61-64. Proceedings, Southern Nurserymen’s Association Re-

; . - : : search Conference.
ts(;[gt'?(r;’( College of Agriculture, University of Kentucky, Lexmg'Ingram, D.L., B. Roach, and M. Witt. Kentucky horticulture survey

and database. 41:201. Proceedings, Southern Nurserymen’s Asso-
ciation Research Conference.

Biosystems and Agricultural Engineering Marohnic, J.J., R.L. Geneve, and J.W. Buxton. Capillary mats modify

Colliver, D.G., H. Zhang, R.S. Gates, and K.T. Priddy. Sequences of media moisture content during mist propagation. 41:99-102. Pro-
Extreme Temperature and Humidity for Design Conditions. 89 ceedings, Southern Nurserymen’s Association Research Confer-
pp. with 450MB CD-ROM. ASHRAE Research Project 828-RP. ence.

Atlanta, GA: American Society of Heating, Refrigerating and AirMcNiel, R.E., L.A. Weston, and R. Harmon. Winter annual weed
Conditioning Engineers. suppression by spring applied preemergence herbicide carryover.

Dinger, J.S., D.M. Keagy, S.A. Minns, J.L. Taraba, and J.H. Grove. 41:251-252. Proceedings, Southern Nurserymen’s Association
Assessment of nitrate and pesticide impacts on bedrock aquifers inResearch Conference.
upland agricultural settings of the western coal field. Water QuaftcNiel, R.E., L.A. Weston, and R. Harmon. Preemergence herbicides
ity Research and Education Program: Senate Bill 271 - Phase llifor use in annual bedding plants. 41:253-257. Proceedings, South-
Annual Progress Report. W.O. Thom, ed. College of Agriculture, ern Nurserymen’s Association Research Conference.

University of Kentucky, Lexington, KY. NC-140 Committee. Performance of the NC-140 Cooperative Apple

Edwards, D.R., G.K. Felton, J.L. Taraba, L.W. Turner, and B.T. Larson. Rootstock Planting: |. Survival, Tree Size, and Fruit Size.

Runoff quality responses to cattle grazing strategy and gras$¢@-140 Committee. Performance of the NC-140 Cooperative Apple
buffer zone length. Water Quality Research and Education Pro- Rootstock Planting: 1l. A 10-year Summary of TCA, Yield and
gram: Senate Bill 271 - Phase Il Annual Progress Report. W.O. Yield Efficiency at 31 Sites.

Thom, ed. College of Agriculture, University of Kentucky, Lex;NC-140 Committee. Horticultural Characteristics of ‘Starkspur Su-
ington, KY. preme Delicious’ Apple on 15 Rootstocks at 24 Sites.

Fulton, J.P., L.G. Wells, S.A. Shearer, and R.I. Barnhisel. Spatial vafeach, B.R., and R.E. McNiel. Price Trends of Nursery Stock. 41: 16-
tion of soil physical properties: A precursor to prevision tillage. 19. Proceedings, Southern Nurserymen’s Association Research
ASAE Paper No. 961002, International Meeting, Phoenix, AZ. Conference.

Shearer, S.A., R.I. Barnhisel, S.F. Higgins, G.A. Watkins, and CRowell, B., R.T. Jones, and W. Nesmith. Performance of new bell
Sobolik. Assessment for the potential of site-specific manage- pepper cultivars exposed to induced and natural bacterial leaf spot
ment of crop production in central Kentucky. ASAE Paper No. epidemics. pp. 78-79. Proceedings, National Pepper Conference.
961003, International Meeting, Phoenix, AZ. Rowell, B., R.T. Jones, J.C. Snyder, and W. Nesmith. Performance of

Shearer, S.A., R.l. Barnhisel, and G.A. Watkins. Site-specific manage-new bacterial spot resistant pepper cultivars in Kentucky. pp. 81-
ment of herbicides on crop lands. pp. 34-48. Water Quality Re- 84. Proceedings, Georgia State Vegetable Growers Association
search and Education, Phase Il Progress Report for Senate BillAnnual Meeting.
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Stafford, M., R.L. Geneve, and R.E. McNiel. Changes in root lengbBwyer, R.M. On the road again (article on equine transportation).
and diameter in plants grown in copper-treated containers. 41:73-The Horse, March, p. 70.

74. Proceedings, Southern Nurserymen’s Association Reseailyer, R.M. Rhodococcus equA Killer that lurks in the dust. The
Conference. Horse, October, pp. 33-36.

Weston, L.A, and R.E. McNiel. Special report: Kentucky weed cobwyer, R.M. Rotavirus vaccine. Equine Disease Quarterly, April.
trol results for ornamentals, 1996. College of Agriculture, UniveBwyer, R.M. VEE: The current outbreak. Equine Disease Quarterly,
sity of Kentucky, Lexington, KY. 88 pp. January.

Dwyer, R.M., M. Donahue. Equine salmonellosis: Central Kentucky
and U.S. Equine Disease Quarterly, October.

%Ee}nstrom, D.E. Equine protozoal myeloencephalitis: Clinical diag-

tion integree pour la gestion des maladies des pommes dans |osis and treatment. pp. 140-141. Proceedings, Michigan Veteri-

; - %ary Conference.
Kentucky, 1992 a 1996. Ive Congres de la Societe Francalseéjr%nstrom, D.E. Equine protozoal myeloencephalitis: Laboratory di-
Phytopathologie.

Vincelli, P. Protecting tall fescue from brown patch. Lawn & Land- agnosis. pp. 133-135. Proceedings, Michigan Veterinary Confer-

i ence.
scape, April 96:68-75. I%sel, C.J., Cook, R.F., and Montelaro, R.C. Equine infectious anemia.

V'”ger'r']'én':é r'?t';egsefvﬂgg{‘eocsr:s'Jﬁlr;‘g’g_f;‘t‘:h of tall fescue. Turf and™, 595.323. IN: M. Studdert, ed. Equine Viruses. Elsevier Press.
' e Issel, C.J., Lane D. Foil, and Tim Cordes. Equine infectious anemia:
Protecting your horse. Videotape produced by the USDA in col-
Rural Sociology laboration with Louisiana State University and the University of
Burmeister, L.L. Comments on D. Gale Johnson'’s integration of East Kentucky. Running time: 28 minutes.
Asian agriculture into the world trading community. EconomiKheyar, A.K., S. Martin, G. St.-Laurent, W.H. McCollum, P.J.
and Regional Cooperation in Northeast Asia. 6:70-71. Washing- Timoney, and D. Archambault. Inmunological Reactivity of the
ton, DC: The Korea Economic Institute of America. Equine Arteritis Virus Recombinant Nucleocapsid and Membrane
Burmeister, L.L. 1995. U.S. agriculture in the aftermath of the Uru- Proteins. p. 112. Abstract, #¥onference of Research Workers
guay round: Challenges and responses. pp. 25-45. Korean Ruraln Animal Diseases, Chicago, IL.
Sociological Society International Symposium on Social Chandéarti, E., G. Szalai, D.F. Antczak, E. Bailey, H. Gerber, and S. Lazary.
in Rural Societies and Countermeasures under the WTO SystemThe equine major histocompatibility complex. pp. 245-267. IN:
Seoul, Korea: KRSS. L. Shook and S.J. Lamont, edise Major Histocompatibility Com-
Dyk, P., and J. Ford. Family Preservation and Family Support Ser- plex of Domestic Animal®oca Raton, FL: CRC Press.
vices Evaluation Final Report. University of Kentucky College dflonreal, L., A.J. Villatoro, H. Hooghuis, and P.J. Timoney. Outbreak
Agriculture, 42 pp. of equine viral arteritis in Spain. p. 15. Abstract, 1st European
Harris, R., and others. 1995. Families First: Empowering Kentucky's Symposium on Equine Viral Arteritis, Utrecht, The Netherlands.
People and Communities. Research Report No. 273, LegislatMenreal, L., A.M. Angles, M. Monreal, J. Monasterio, and P.J.
Research Commission, Frankfort, KY. Timoney. Changes in haemostasis in horses affected by EVA. p.
Swanson, L.E., and others. RUPRI White Paper on Rural Policy: 28. Abstract, 1st European Symposium on Equine Viral Arteritis,
Rural Development Provisions of the 1996 Farm Bill and the Utrecht, The Netherlands.
Reorganization of USDA. 30 pp. Columbia, MO: Rural Policyowell, D.G. Epidemiology and Control of Equine Viral Disease. Chap-
Research Institute. ter 27. pp. 327-245. IN: M.J. Studdert, edrug Infections of
Swanson, L.E., and others. Assessment of the House of RepresenteEquines.Elsevier, Amsterdam.
tives Rural Development Proposals. 15 pp. Columbia, MO: Rudees, W.A., J.D. Harkins, W.E. Woods, R.A. Blouin, M. Lu, C. Fenger,
Policy Research Institute. R.E. Holland, T. Tobin, and T.M. Chambers. Chemotherapy for
equine influenza: Overview of the pharmacology and side effects
; ; of amantadine and rimantadine in the horse. pp. 355-357. Pro-
Veterinary S.Clenc.e . ceedings, 11th International Conference of Ra(F:)iFr:g Analysts and
Allen G. Equine Rhlnopneumonms. Chapter 3.4.7, pp. 1-8. IN: OIE Veterinarians, Queensland, Australia.
Manual of Standards for Diagnostic Tests and Vaccines. Lyon: Or-lfees, W.A., S. Kwiatkowski, S.D. Stanley, D.E. Granstrom, J-M Yang,

Press. p - .
; ) . C.G. Gairola, J.N. Diana, J. Glowczyk, W.E. Woods, and T. Tobin.
Balasuriya, U.B.R., P.J. Timoney, W.H. McCollum, P.V. Rossitto, J.F. Development and characterization of an ELISA for trans-3'-

Patton, and N.J. MacLachlan. Phylogenetic analysis of open read'hydroxycotinine. pp 149-162. IN: Bengston, Henshel, Edisi-

ing frame 5 and identification of major neutralization sites in the ronmental Toxicology and Risk Assessment: Biomarkers and Risk

GL envelope glycoprotein of equine arteritis virus. p. 188. Ab- . . ; . oo
stract, 15th Annual Meeting of the American Society for Virol- lespehsizmemﬁth vol.), American Society Testing Materials, Phila

0gy, Ontario. imoney, P nd WH. M llum rrent strategies for the pre-
Cordes, T., and C.J. Issel. Equine infectious anemia: A status repor oponey, J., and W.H. McCollum. Current strategies for the pre

. . h vention and control of equine viral arteritis. pp. 121-125. IN:
its control, 1996. 19 pp. United States Department of Agriculture ; ; ; .
Animal and Plant Health Inspection Service Publication 91-55- Vaccines & Control of Infectious Diseases: The Way Forward.

Proceedings, 14th International Symposium, World Association

Plant Pathology
Hartman, J., R. Bessin, G. Brown, R. Jones, and J. Strang. La pro

032. : : : : : liete i
. f Vet M logists, | logists, list
Duyer, R.M. 1996 AAEP Convention Roundup. The Horse, January, O erernary Microbiologists, iImmunologists, and Specialists i
pp. 49-54. Timoney, P.J., B. Klingeborn, and M.H. Lucas. A perspective on

Dwyer, R.M. American College of Veterinary Internal Medicine Fo-
rum Report. The Horse, August, p. 11.

Dwyer, R.M. Commentary. Equine Disease Quarterly, October.

Dwyer, R.M. Disinfection of equine facilities. Equine Disease Quat;
terly, July.

Dwyer, R.M. Equine rotavirus vaccine. Standardbred Breeders Ne
letter, August.

equine viral arteritis (infectious arteritis of horses). Revue
Scientifique et Technique (International Office des Epizooties),
15(3):1203-1208.
money, P.J. Client Information Series(tm), Equine Viral Arteritis.
Equine Practice, 18:31-34.
Wﬁhoney, P.J. Re-emergence in Mexico of Venezuelan equine en-
cephalomyelitis (VEE). Equine Disease Quarterly, 5(1):3-4.
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Ph.D. Dissertations

(Unpublished)

Agricultural Economics Biosystems and Agricultural Engineering
Griffin, Peter W.Investigating the conflict in agricultural policy be-Chao, Kuanglin Economic optimization of single stem rose produc-
tween the Federal Crop Insurance and Disaster Assistance Protion.

grams and the Conservation Reserve Program. Malone, RobertField assessment and modeling surface and subsurface
Ngarambe, Octavienncome inequality vs. economic growth in United metribuzin transport under three treatments: Yard waste compost
States: Examining causal relations. amendments, no-till and conventional-till.
Agronomy Entomology

Fellers, John PPotyvirus Nia-Proteinase derived resistance: EvaluBeavers, G.MUtilization of low altitude remote sensing imagery to
tion of resistance and Nia interaction with the potyvirus poly- detect larval habitats of tire-breeding mosquitoes.

merase. Cui, L. Functional studies of the cysteine-rich gene family of the
lin, Handayani Soil carbon and nitrogen pools and transformations Campoletis sonorensis (Hymenoptera: Ichneumonidae)
after 25 years of no tillage and conventional tillage. polydnavirus.

Prawito, Priyono Pedogenesis on Karst toposequences of Kentuclyilliamson, R.CBehavior and ecology of the black cutworm in golf
Ren, Q Breeding soybean for double-cropping: Soybean mosaic virus course turf.

resistance and pubescence density effects.
Xu, DongmeiGenetic engineering strategies for virus resistance: C

protein mediated resistance in tobacblicotiana tabacunt..). Horticulture and Landscape Architecture

Distabanjong, KarsedisDeveloping a genetic transformation system
in Eastern redbud.

Animal Sciences

Bauer, Marc.Nutritional regulation of small intestinal glucose abPlant Pathology

sorption in ruminants. . T .
Besong, Samuelnfluence of supplemental chromium picolinate Orglhlzgg,rgyé??-TRereneuos of the grass symbiopichloe typhina

the concentrations of hepatic triglyceride and blood metabolitgﬁJang ShachuaOrganization and expression of the dsRNA ge-

in dairy cattle. e . )
Girard Iv);n Characterization of stimulatory activities froBac- norlne tha dsRNA totivirus infecting the plant pathogenic fungus
' - e : Helminthosporium victoriae.
charomyces cerevisiaen the growth and activities of rummaIXie’ ChengsongComparison of tobacco mosaic virus (TMV) and

: bacteria. : - P sodium salicylate as inducers of defense compounds and resistance
Simeone, Ann-MarieAmmoniation as a detoxification procedure for P
to TMV and Peronospora tabacinan tobacco.

endophyte-infected tall fescue.
Spring, Peter Effects of mannanoligosaccharide of different cecal
parameters and on cecal concentrations of enteric pathogen¥@ierinary Science
poultry. (Joint degree program with Swiss Federal Institute of Tedtitchell, Eddie EAddressing the regio- and stereo-selectivity seen in
nology, Zurich). P4502A5 mutants with DHEA.
Fenger, Clara K.Application of the small subunit ribosomal RNA
gene sequence shrcocystis neurontward delineation of a de-
finitive host and serologic studies.
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M.S. Theses

(Unpublished)

Agricultural Economics Clarke, S.M.Interaction between calf sex and calf genetic type for
Cao, Wuhong CathyCigarette consumption and the impact of health Preweaning traits of calves varying in percentage Brahman breed-
trend in East Asia. Ing.

Huffman, Dana M.An evaluation of the effects of the CommunityLU. Mei. Influence of heat stress and calving on antioxidant activity
Reinvestment Act and other bank characteristics on levels of in bovine blood.

economic development in Kentucky. Reverte, DanielPhysiochemical and sensory properties of grass- and
Widanski, Adam SAn investigation into the export competitiveness _ 9rain-fed beef treated with antioxidant and flavor agents.
of Polish fruits and vegetables: 1989-1994. Silvio, Jennifer Influence of fiber fermentability on nutrient diges-
tion in the dog.
Agronomy . . . .
McMurry, Stephen Wnfiltration of fecal bacteria through intact soil Biosystems and A_grlcultural Engln(_aermg . N
profiles. Tarhan, SefaEvaluation of straw properties for biomass gasification.
Montgomery, Elizabeth MHerbicide and nitrate behavior in a shallow
limestone aquifer. Entomology

Ralston, Jennifer Lambefovement of herbicides in shallow groundangerson, A.Cinfluence of soybean canopy closure on generalist
water in no-till double-cropped soybean. predator abundance and predation of corn earworm eggs.
Saha, Hemedi MThe influence of corn planting date, cover cropyy 7. Autodissemination of a baculovirus for suppression of beet

and fertilizer N rate on the N nutrition of cordiea mays ) ~ grmyworm,Spodoptera exigublibner (Lepidoptera: Noctuidae).
Seither, Craig A.Characterization of epoxy fatty acid synthesis in

Vernoniagalamensisand isolation of candidate cDNA clones.

Yan, XiangheStudies of signal sequences for cell-wall targeting i /ant Pathology _ _
plants, and wall-targeting of a glutamine binding protein to effe§tmigell, ChristopherDevelopment of a polymerase chain reaction-
cadmium tissue partitioning. based assay for the detectionR&ronospora tabacinén tobacco

transplants.

Animal Sciences . .

Burchett, StepherEffect of altering starch cook and resistant starcfete€rinary Science o
content of extruded food products on nutrient digestibility in thcManus, Christina Jinfluence of glucose deprivation on the secre-
dog. tion of gonadotropins and prolactin in the mare.
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Statewide Research

Research activities of the Kentucky Agricultural Experi-
ment Station were conducted at Lexington, Princeton, Quick-
sand, and Owenton, and in counties throughout the state in
1996.

Efforts are constantly made to ensure that the research
studies have application to the problems of all Kentucky farm-
ers and other clientele groups. Locations of the experimental
facilities provide conditions representative of most sections
of the state.

Campus — Laboratories and specialized equipment for

1 University of Kentucky, Lexington

all research pmgram_ areas. . 2 Research and Education Center and West Kentucky
Coldstream—Maine Chance— Spindletop Farms— Substation Farm, Princeton

Beef and dairy cattle, poultry, horses, sheep and swine, for- 3 Robinson Substation and Forest, Quicksand

ages and grain crops, tobacco and turf. 4 Eden Shale Farm, Owenton

South Farm — Fruits and vegetables, ornamentals.
UK Animal Research CentefWoodford County)— This
farm was purchased in late 1991 as a location for develop-
ment of state-of-the-art food animal research programs. Tiementals, forages, grain crops, tobacco, and wood utiliza-
farm is in the initial phase of development as a research tian. Quicksand is also the headquarterRobinson For-
cility. est, which spreads over parts of Breathitt, Perry, and Knott
At Princeton(Caldwell CountyheResearch and Edu- counties and is the site of forestry and watershed manage-
cation Centerfacilities and th&Vest Kentucky Substation ment research.
Farm are devoted to research on grain crops, beef cattle,The Eden Shale Farm located in Owen County near
swine, fruits and vegetables, forages, and tobacco. Owenton, is where experimental and demonstration studies
At Quicksand(Breathitt Countythe Robinson Substa- are conducted on forage crops, tobacco, and beef manage-
tion is the location of research on fruits and vegetables, arent.
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Financial Statement

Statement of Current General Fund
Income and Expenditures
Fiscal Year 1996

Income
Federal Funds:
HatCh AMENAEA ........ e ees $ 3,700,984.00
(=T o 0] g = Ll =YY= 1 o] o P 776,071.00
Y (o YT =T] (= T ] N 392,434.00
ANIMAIHEAITN ... e e s 80,701.00
Total Federal FUNGS........c.oovuueeeieiieeeeee e $4.950,190.00
NON-Federal FUNAS........coiiiiiiieee e 21,755,039.46
B 0= 1IN U] T £ $26,705,229.46
Expenditures
Federal Non-Federal Total
Personal Services $4,176,223.74 $13,838,894.07 $18,015,117.81
Travel 106,963.34 103,856.72 210,820.06
Equipment 140,197.06 565,070.00 705,267.06
Other Operating Expenses  526,805.86 7,247,218.67 7,774,024.53
Total Expenditures $4,950,190.00 $21,755,039.46 $26,705,229.46
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Staff

University of Kentucky
Board of Trustees 1996

Edward T. Breathitt, Chairperson
Ted Bates
Kay Shropshire Bell
Paul W. Chellgren
Robert N. Clay
Merwin Grayson, Jr.
Jack Guthrie
James F. Hardymon
Robert P. Meriwether
Billy Joe Miles
Elissa M. Plattner
Steven S. Reed
C. Frank Shoop
Lois Combs Weinberg
Martin Welenken
Billy B. Wilcoxson
Faculty Members: Loys Mather,
Jimmy Jack Miller, & Deborah Powell
Student Member: Alan Aja

Agricultural Experiment Station
January 1 — December 31, 1996

Administration
Charles T. Wethington, Jr., President
Elisabeth Zinser, Chancellor
C.O. Little, Dean & Director
H.C. Owen, Treasurer
J.A. Boling, Associate Dean for Research & Associate Director
A.J. Hiatt, Associate Dean for Administration
J.D. Lawson, Assistant Director for Legal & Fiscal Affairs
W.O. Peterson, Director of Management Operations
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Departments

Agricultural Communications
Craycraft, C.G, Director

Fehr, R.L, Professor

Weckman, R.D Associate Professor
Witham, D.B, Associate Professor

Agricultural Economics

Robbins, L.W.Chairman & Professor
Bobst, B.W.Associate Professor
Debertin, D.L, Professor

Fleming, R, Assistant Professor
Freshwater, D, Associate Professor
Goetz, S.J.Associate Professor
Hall, H.H., Professor

Marchant, M.A, Associate Professor
Mather, L.L, Associate Professor
Pagoulatos, A.Professor

Reed, M.R.Professor

Skees, J.RProfessor

Agronomy

Smith, M.S.Chairman & Professor
Barnhisel, R.l. Professor

Barrett, M, Associate Professor
Blevins, R.L.Professor

Burton, H.R, Associate Professor
Bush, L.P. Professor

Calvert, J.R.Research Specialist
Chappell, J, Associate Professor
Cheniae, G.M.Professor

Collins, G.B, Professor

Collins, M, Professor

Cornelius, P.L. Professor

Coyne, M.S.Assistant Professor
Dinkins, R.D, Research Specialist
Dougherty, C.T.Professor

Egli, D.B, Professor

Evangelou, V.PProfessor

Evans, K.Q.Research Specialist
Fanin, F.F, Research Associate
Grabau, L.J, Associate Professor
Grove, J.H, Associate Professor
Hildebrand, D.F, Associate Professor
Hunt, A.G, Associate Professor
Karathanasis, A.Professor
Kennedy, B.SResearch Specialist
Lauriault, L.M, Research Specialist
Legg, P.D. Professor

Nielsen, M.T,.Professor

Pearce, R.G.Assistant Professor
Perfect E, Assistant Professor
Pfeiffer, T.W. Professor

Phillips, A.D, Research Specialist
Phillips, T.D, Assistant Professor
Polge, N.D, Research Associate
Poneleit, C.G.Professor

Powell, A.J. Professor

Slack, C.H.Research Specialist
Taylor, N.L, Professor

TeKrony, D.M, Professor

Thom, W.Q.Professor

Thomas, G.W.Professor
Thompson, J.AAssistant Professor
Tomes, L.J.Research Specialist
Tutt, C.R, Research Specialist

Van Sanford, D.A.Professor
Wagner, G. Professor

Witt, W.W. Professor

Wood, J.M.Research Specialist

Animal Sciences

Kiracofe, G.H, Chairman & Professor
Aaron, D.K, Associate Professor
Barnes, T.B.Research Specialist
Boatright, W.L, Assistant Professor
Burris, R, Professor

Button, F.S., Jr.Research Specialist
Campbell, E.R.Research Specialist
Cantor, A.H, Associate Professor
Cromwell, G.L. Professor

Dawson, K.A.Professor

Deweese, W.FResearch Specialist
Edgerton, L.A.Associate Professor
Ely, D.G, Professor

Ford, M.J, Research Specialist
Harmon, D.L, Professor

Harmon, R.J. Professor

Hemken, R.WProfessor

Hicks, C.L, Professor

Hightshoe, B.Research Specialist
Jackson, J.A., JrAssociate Professor
Langlois, B.E. Professor

Larson, B.T, Assistant Professor
Lawrence, L.M.Associate Professor
Lindemann, M.D.Associate Professor
Mitchell, G.E., Jr, Professor
Monegue, H.J Research Specialist
Moody, W.G. Professor

O’Leary, J, Associate Professor
Parker, G.R. Professor

Randolph, J.H.Research Specialist
Schillo, K.K, Associate Professor
Silvia, W.J, Associate Professor
Straw, M.L, Research Specialist
Strobel, H.J. Associate Professor
Thrift, F.A, Professor

Tidwell, J, Assistant Professor*
Wang, C. Assistant Professor*
Xiong, Y, Associate Professor
Zavos, P.M.Professor

* Adjunct

Biosystems and Agricultural
Engineering

Walton, L.R.Chairman & Professor
Bridges, T.C.Research Specialist
Colliver, D.G, Associate Professor
Day, G, Research Specialist
Duncan, G.A.Professor

Edwards, D.R.Associate Professor
Gates, R.S.Professor

McNeill, S.G, Research Specialist
Murphy, W.E, Professor

Nokes, S.E.Assistant Professor
Overhults, D.G. Professor

Payne, F.A.Professor

Priddy, K.T, Research Specialist
Ross, I.J.Professor

Shearer, S.AAssociate Professor
Swetnam, L.D Research Specialist
Taraba, J.L, Professor
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Turner, L.W, Professor

Warner, R.C.Associate Professor
Wells, L.G, Professor

Workman, S.RAssistant Professor

Entomology

Pass, B.G.Chairman & Professor
Barney, R.J.Assistant Professor*
Brown, G.C, Associate Professor
Collins, J.T, Nursery Inspector
Dahlman, D.L. Professor
Haynes, K.F.Professor

Hunt, R, Assistant Professor*
Knapp, F.W. Professor

Moore, A.J, Associate Professor
Parr, J.C, Research Specialist
Potter, D.A, Professor

Sedlacek, J.D.Assistant Professor*
Webb, B.A.Assistant Professor
Webb, J.D.Research Specialist
Weston, P.A.Assistant Professor*
Wise, D.H, Professor

Yeargan, K.V.Professor

* Adjunct

Forestry
Muller, R.N, Chairman & Associate
Professor
Arthur, M.A, Assistant Professor
Brown, D.L, Assistant Professor
Cremeans, D.WWResearch Specialist
Kalisz, P.J. Associate Professor
Kimmerer, T.W.Associate Professor
Lacki, M.J, Associate Professor
Liu, C.J, Associate Professor
Paratley, R.JResearch Specialist
Pelkki, M.H, Assistant Professor
Ringe, J.M. Associate Professor
Stringer, J.W. Assistant Professor
Wagner, D.B.Associate Professor

Horticulture and Landscape
Architecture

Ingram, D.L, Chairman & Professor
Anderson, R.G Professor
Archbold, D.D, Associate Professor
Brown, G.R. Professor

Buxton, J.W.Associate Professor
Geneve, R.l.Associate Professor
Houtz, R.L. Associate Professor
Kemp, T.R.Professor

McNiel, R.E, Professor

Merkin, Z, Research Specialist
Nieman, T.J.Professor

Rowell, A.B, Assistant Professor
Snyder, J.G.Associate Professor
Weston, L.A.Associate Professor
Wolfe, D.E, Research Specialist

Nutrition and Food Science
Mercer, L.P, Chairman & Professor
Barth, M, Associate Professor
Chen, L.H, Professor

Chow, C.K, Professor

Glauert, H.P, Professor

Hennig, B, Professor



Plant Pathology

Smith, D.A.Chairman & Professor
Ammar, E.D, Research Specialist
Bachi, P.R.Research Specialist
Beale, J.W.Research Specialist
Ghabrial, S.A. Professor

Hendrix, J.W. Professor

Jarlfors, U.E, Research Specialist
Maiti, I.B., Research Specialist
Nuckles, E.M.Research Specialist
Pirone, T.P. Professor

Sanger, M.P, Research Specialist
Schardl, C.L. Associate Professor
Shain, L, Professor

Shaw, J.G.Professor

Shepherd, R.JProfessor

Siegel, M.R.Professor

Thornbury, D.W.Biomedical Scientist
Vaillancourt, L.J.,Assistant Professor
Wu, X, Research Specialist

Regulatory Services

Frye, W.W. Director & Professor

Beine, R.L.Laboratory Coordinator

Buckingham, D.T.Seed Regulatory
Coordinator

Case, V.W.Soil Testing Coordinator

Coffey, D.S.Inspector

Cox, B.W, Inspector

Fabrizius, E.E,. Seed Testing Coordinator

Flood, J.S. Inspector

Gibson, G.L,. Inspector

Hatton, R, Milk Coordinator

Herald, F, Inspection Coordinator
Johnston, N.T.Inspector

Kirkland, D.L, Soil Testing Specialist
Lichtenberg, D, Lab Specialist
Mason, D.W. Inspector

Miller, E., Feed Coordinator

Prather, T.G, Inspector

Spencer, H.SAuditor

Terry, D.L, Fertilizer Coordinator &
Assistant Director

Thio, A.P, Lab Specialist

Thompson, C.D.Inspector

Troutman, D, Inspector

Robinson Substation
Morrison, M, Superintendent

Rural Sociology

Hougland, J.G.Chairman & Professor

Burmeister, L.L.Associate Professor

Coughenour, C.M.Professor

Dyk, P.A, Associate Professor

Garkovich, L.E, Professor

Greider, T.R. Associate Professor

Harris, R.P, Associate Professor

Maurer, R.C, Associate Chairman &
Professor

Strang, N.L.Research Specialist

Swanson, L.Professor

Veterinary Science

Timoney, P.JChairman & Professor
Adams, M.H.Research Specialist
Allen, G.P.Professor

Artiushin, S.C.Research Specialist
Bailey, E.F. Professor

Chambers, M., Associate Professor
Coogle, L.D.Research Specialist
Cook, R.F.Research Specialist
Cothran, E.G.Associate Professor
Davison, L.A.Research Specialist
Donahue, J.M.Professor

Dwyer, R.M.,Assistant Professor
Fitzgerald, B.P.Associate Professor
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Giles, R.C.Professor

Granstrom, D.E. Associate Professor

Graves, K.A. Assistant Professor

Hale, G. Librarian

Harkins, J.D. Research Specialist

Harrison, L.H., Professor

Henney, BJ.,Research Specialist

Hong, C.B. Professor

Issel, C.J.Professor

Lai, A.C.-K. Research Specialist

Leach, R.BResearch Specialist

Lear, T.L.,Research Specialist

Lehner, A.F.Research Specialist

Lyons, E.T.Professor

McCollum, W.H. Professor

McDowell, K.J.,Associate Professor

Newman, D.H.Research Specialist

Petrites-Murphy, M.BAssociate
Professor

Poonacha, K.B.Professor

Powell, D.G.,Associate Professor

Smith, B.J.Research Specialist

Smith, R.A.Associate Professor

Swerczek, T.WRrofessor

Timoney, J.FRrofessor

Tobin, T.,Professor

Tolliver, S.C.Research Specialist

Tramontin, R.R.Associate Professor

Vickers, M.L.,Associate Professor

Williams, N.M.,Assistant Professor

Woods, W.EResearch Specialist

Wulff-Strobel, CResearch Specialist

Yeargan, M.R.Research Specialist

West Kentucky Substation
Davis, D, Superintendent
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