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Purpose

'A\s a Land Grant institution, the University of Kentucky Although much Experiment Station research has imme-
is responsible for serving the people of the Commaodiate application to agricultural problems, scientists are also
wealth of Kentucky. The College of Agriculture, with its reinvolved in basic research, generating new information to
search, teaching, and extension activities, has developdtelp solve present and potential problems. The ability of
structure and organization to provide the mandated Lakdntucky producers to be competitive in domestic and world
Grant services in agriculture and related areas. markets requires an expanded base of knowledge in emerg-
The Kentucky Agricultural Experiment Station has been prig areas of research applicable to agriculture.
viding research results to farmers for more than 100 years. Th& his Annual Report summarizes Experiment Station re-
continued growth of Kentucky agriculture attests to the benefitsarch highlights for 1997. Lists of the faculty, research
of applying new knowledge and technology to the agricultuaiojects, and publications completed during the year are also
production process. Much of the research leading to increapeavided.
guantity and improved quality of Kentucky's agricultural out- The research programs of the Kentucky Agricultural Ex-
put was performed by the Experiment Station. Also, Collegeriment Station have benefited Kentucky’s agriculture over
researchers address problems of agribusiness, consumersh@past century, and the results of present and future research
ternational trade, food processing, nutrition, community develill continue to serve Kentucky’s primary industry.
opment, soil and water resources, and the environment.






Agricultural Economics

Research in Agricultural Economics involves diverse sutien and financial data while also improving research capa-
jects including improving profitability, risk management, thbility. KFBM will begin training on this software in May
impact of tobacco production, value-added and welfare f398. In addition, new area farm management extension edu-
form, and entrepreneurship. cation efforts are being outlined to improve education with
non-KFBM members in central and western Kentucky. And
a new schedule for reports and analysis of farm profitability
is being prepared to enhance the timeliness of KFBM infor-

Risk management alternatives offered to crop farmers conation to the farmers and agribusinesses across the state.
tinue to undergo significant change. New revenue insuranideese changes will enhance the farm profitability and man-
is being offered in Kentucky. This product is the Crop Reagement efficiency for Kentucky farms.
enue Coverage. The product pays for low revenues when
either price or yield causes gross revenues to be below
lected level (up to 75 percent of average revenue). It
allows farmers who have yield shortfalls to replace thogg yajue-added Activities
shortfalls with a higher market price between the sign-up siate and local governments frequently look to value-
and harvest increase. This option will allow growers to Bgjged food processing activities to provide both local mar-
more aggressive in marketing before they know their yieldts for farmers’ products and employment opportunities for

This research reviewed the merits of revenue insuranggrkers. A study covering more than 3,000 U.S. counties
offerings. Kentucky and other southeastern states have Rfghtified specific policies that can be used by local govern-
poor experience with traditional federal crop insurancgents to attract food processors. Separate analyses are car-
Growers should be aware that there are many new altergdq out for meat, dairy, fruits and vegetables, grain mill,
tives emerging from a variety of sources. Some of these ghkery, confectionary, fats and oils, beverages, and miscel-
ternatives may prove useful for Kentucky growers. laneous food products industries.

Risk-sharing alternatives that can improve the effi<_:iency Results show that the presence of a processor in a given
of the farm and food system continue to be investigatgfustry in a county significantly reduces the ability of that
Among the alternatives considered is the use of insuranc@d@inty to attract another processor in the state industry, all
share food-safety risks in the beef-processing system. Tlige equal. Counties with smaller populations tend to have
work suggests that such alternatives could improve informgy advantage in attracting meat, dairy, fruits and vegetables,
tion systems about pathogens in the food system. Anotghfectionary, and fats and oils processors, and a disadvan-
alternative is to consider how growers manage input us&Jge in the case of grain mill, bakery, and miscellaneous prod-
compensate for weather risks. Since growers apply extra {gts manufacturers. The effect of other variables, including
tilizer and other chemicals to compensate for weather riskgnsportation infrastructure, workforce characteristics, and

is it possible to compensate for these weather risks Usjggy)| taxes, on the location of food manufacturing firms is
market mechanisms? This could lead to environmental ig)so examined in this study.

provements and enhance farm revenues.

Risk Management Research

e- .
:égonomlc Development

B. Entrepreneurship
Enhancing Farm Profitability and One of the main research themes of TVA Rural Studies is
Management Efficiency a search for ways to expand rural business opportunities. A

The department conducted a thorough review of the K rategy that has been advanced by many is trying to foster

tucky Farm Business Management (KFBM) Program in 19 I_gher I_evels of rdu_r_al er;trepre_neurshlp. This rl]s seen las an
A team of faculty and KFBM farmers visited each area of-ternative t? traditional recruitment approaches n paces
ere recruitment has not worked or where previously re-

fice and discussed the current state of services to the mg\m_ 4 | . Af hi
bership and area farm management education. As a resufgfted firms are now leaving. A focus on entrepreneurship

this review, the department and the governing board of KFEiﬁ/IaISO consistent with the widely held belief that small busi-

are instituting several changes to upgrade its services to1fidS 1S the main engine for economic growth in our economy.

500 farmer-cooperators in order to improve farm managTé’yo reports from contractors looked at the potential for in-

ment and financial performance. New computer softwareck ased entrepreneurship within two distinct subpopulations

being adopted to enhance the tracking of on-farm prod@ the rural South—Afr_icanTAmericans and Appalachians,
two groups that have historically had low rates of entrepre-




neurial activity. We were interested in identifying factors thatduced effects, tobacco accounted for more than 10 percent
could lead to a greater interest in starting small businessestotal personal income for 10 of these counties, while ac-

In both studies the lack of role models was an importardunting for more than 10 percent of the employment for 16
factor, as were more typical factors, including access to difthese counties. Structural variables, including the number
nance and support services like legal, management, markéfarms, number of farms growing tobacco, and the average
ing, and accounting support. Most importantly, in both stutbbacco production size per farm, were also evaluated over
ies small business owners were surveyed, and a signifidame. The census data revealed that while consolidation of
factor, in most cases, was prior experience working for anbacco farms is occurring in Kentucky, it is occurring at a
other company in a similar line of business. This was a comdch slower pace relative to all United States farms.
mon way for entrepreneurs to gain the skills and contacts to
prepare them for running their own firm. One significant COResearch Projects
clusion is that it may be necessary to encourage young pecpie
to initially leave a community to gain experience and thé’maBéZin?r theguéugégéega;iogg r%%r:p&tit’\ixgrgizsn ?f;:sf-aéggd
ret“”? with both the flnanC|aI_ and human capital to start th?\l‘; Igvgliaxtlion of International Markets for Southern Commodities —
own firm for entrepreneurship to be a successful rural devel-\. Marchant and M.R. Reed
opment strategy. Evaluation of Public Policy Alternatives Designed to Help U.S. Cash

Crop Farmers Manage Risk 3-R. Skees and H.H. Hall
Economic Analysis of Biotechnological Innovations in the U.S. Beef

Tobacco Production Impact Cattle Industry —B. Bobst

] . Economic and Environmental Impacts of Water-quality Protection
The 25 largest tobacco-producing counties in Kentucky Policies on Kentucky Agriculture -H.H. Hall and J.R. Skees

were analyzed to gauge the economic contribution of tobad¥lyzing Impacts of Structure of U.S. Agrlcglture on Structure of

production and processing and overall agricultural prodyg; Non-farm Rural Communities -B.L. Debertin and S.J, Goetz

. . . ; L ral Economic Development: Alternatives in the New Competitive
tion to local economies. Accounting for direct, indirect, and Environment —S.J. Goetz and D. Ereshwater
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Agronomy

The Department of Agronomy conducts research in four An enzyme capable of detoxifying multiple types of pes-
broad scientific fields: soil science, crop ecology and man- ticides has been cloned from corn and expressed in yeast.
agement, crop genetics, and plant biology. Agronomy fac- This gene has the potential for developing new crops with
ulty are investigating numerous issues of current and futuremultiple pesticide resistance, being used by industry for
importance to Kentucky. Our work ranges from crop pro- studies of pesticide degradation, and aiding in the devel-
duction tests in the field to cutting-edge laboratory studies opment of integrated pest management through better un-
of gene expression and plant metabolism. Research objecderstanding of how pesticides interact to cause corn in-
tives include improving the yield and value of crop plants, jury.
while conserving soil and water resources. Many investiga- Research data from the Weed Science field program sup-
tions explore the potential of the most sophisticated new techported the registration of Spartan herbicide for
nology, for example, plant molecular biology or precision morningglory control in tobacco.
agriculture. Other scientists continue to refine agronomvic Due to its superior yielding ability in the Kentucky Soy-
management systems to provide farmers with globally com-bean Performance Tests, soybean line KY 91-1214 was
petitive production technology. The widespread public con- released as a new maturity group IV soybean variety by
cern over environmental issues in Kentucky, particularly the Kentucky Agricultural Experiment Station.
those related to agricultural production, has greatly increasedA new tobacco sucker control option was promoted through
the emphasis on analysis of soil and water quality. Exampledfield days, demonstrations, and winter meetings. Utiliza-
of interesting and potentially important research accomplish-tion by producers increased from an estimated 1 percentin
ments during 1997 are described here. 1996 to 35 percent in 1997. Improved sucker control and
» No-till wheat studies at the University of Kentucky and increased yields are expected while MH residue levels

on experienced no-till wheat farmers’ fields indicate that should decline. Lower residues could improve the stand-

this practice is beneficial and economically feasible for ing of Kentucky burley tobacco in the world market.

many growers in the state. Through research and educaPredicting corn seed deterioration would provide a valu-

tion, the newly formed Wheat Science Group at UK is able management tool for the seed industry. A four-year

leading a Kentucky Small Grain Grower’s initiative to study investigated the effect of constant storage tempera-
have 75 percent of the wheat no-till planted by the yearture and seed moisture on seed deterioration across six

2005. The Wheat Science Group is a coordinated groupcorn hybrids of various initial seed vigor levels. Both the

of specialists from all disciplines with a structure that will hybrid and initial seed vigor affected the rate of seed de-

allow a more effective and practical approach for solving terioration with low vigor seed lots deteriorating faster. A

problems and creating new opportunities to serve the smalimodel was developed that accurately predicted the time

grain growers of Kentucky. to loss of corn seed germination (+10 percent) across 17
» A continuing goal of our burley tobacco breeding pro- storage environments.

gram has been the development and release of cultivarsVe are developing new ways to express multiple genesin

with increased resistanceRtytophthora parasiticaar. plants. We tested a strategy for simultaneously express-

nicotianae the causal agent of black shank. Toward this ing several enzymes in different subcellular compartments
goal, KY 909 (KX94148) will be released to seedsmen in of plants. Our studies provide a means by which compli-

1998. KY 909 has been evaluated in Kentucky under dis-cated metabolic pathways may be introduced in plants,

ease pressure at our black shank nursery in Franklinwith a minimum of transgenic and genetic manipulation.

County and in field performance trials for three years. Our research on the fertilization of tobacco transplants in

This new cultivar was released for its high resistance to the float system identified nitrite toxicity as the primary

Race 0 of black shank, medium resistance to Race 1, earlgause of poor growth of transplants fertilized with urea.

maturity, and virus resistance. In 1994 and 1995, urea-based fertilizers caused an esti-
» A large portion of maintenance budgets for golf courses mated $2 million in damage to burley tobacco transplants.

can be attributed to fungicide applications. Research wasAs a result of our float system fertility studies, tobacco
conducted investigating cultural control of fungal diseases growers have learned to avoid fertilizers containing urea.
while reducing fungicide inputs. Results showed that even Bioassays detected the first evidence of an interaction be-
without fungicides, dollar spot disease may be consistentlytween alkaloids of endophyte-infected tall fescue. Toxic-
reduced by as much as 50 percent on golf greens and ufty of ergotamine and N-formyl loline appears to be me-
to 80 percent on creeping bentgrass fairways through cul-diated by the same membrane-bound receptor. This dis-
tural practices alone.
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covery could lead to a better understanding of fescue toResearch Projects

CQS'S and the development.of new methods of man"?‘gw%ilica/Fly-ash-based Technology for Controlling Pyrite Oxidation
this perennial problem, which costs the Kentucky live- — v.p. Evangelou
stock industry $100 million annually. Altered Fatty Acid Varieties: Does Our Climate Give Us an Edge? —

; ; ; ; .J. Grabau
Genetic engmeermg methods have been used to mtrOdKﬁégring Ergot Alkaloid Biosynthesis by the Acremonium Endophyte
coat protein (CP) genes from both tobacco and soybeary 14 Fescue —C.L. Schardl, M.R. Siegel, and L.P. Bush

viruses into the respective host crops. We have demaiineliorative Designs to Improve the Efficiency of Constructed Wet-
strated in laboratory, greenhouse, and field experimentslands Treating High Metal Load Acid Mine Drainage in the Rock

il ; ; reek Watershed -A.D. Karathanasis
that tra.nSge.mC lines Carry.mg nonpathpgenlc cP genesﬁrqqéo:unt and Quality of Herbage Ingested by Cattle Grazing Tall Fes-
stably inherited and provide usable field levels of resis- ¢e ciover Grasslands ©.T. Dougherty

tance to virus attack. Two burley tobacco transgenic linesalysis of mMRNA Polyadenylation and Metabolism in Plant8-G.
carrying a viral CP gene were promising enough in a va-Hunt

. - . . - ssessment of Constructed Wetlands for Animal Waste Phase Il —
riety evaluation test in 1997 that the two lines will be eht W.O. Thom, Y. Wang, and J. Dinger

tered in the preliminary regipnal variety test in 1998. gackup of Clover (CLO) Accessions in the NSSLN-L. Taylor
Research on no-till production of corn, soybeans, wheBlpchemistry and Molecular Biology of Sesquiterpene Cyclase and
and tobacco continues. Kentucky continues to lead theSqualene Synthetase from Tobaccol—Chappell

Lo " . reeding Improved Varieties of Wheat, Oats, and Burley for Ken-
nation in percentage of no-till crops (44 percentin 199%, tucky —D. Van Sanford

48 percent in 1997), with 94 percent of double-crop a@@iiular and Molecular Biology Initiative in Dark Tobacco &-B.
49 percent of full season soybeans, and 52 percent of th€ollins

full season corn no-tilled. Hickman and Trigg Countiegharacterization, Classification, and Use Interpretations of Kentucky
Soils —A.D. Karathanasis

led the state and produced 85 perC?m of their corn, S_@ﬁéraeterization of Phytoalexin and Sterol Biosyntehetic Genes in
bean, and wheat acreage by no-till in 1997. The erosionTobacco —J. Chappell
control this provides is very notable. Characterization of a Plant PolyA PolymeraseA—Hunt

Wetlands may play an important ecological role in ﬂ.@assifying Soils for Solute Transport as Affected by Soil Properties

. . . and Landscape Position & Perfect
bioremediation of trichloroethylene (TCE) because th@yning and Heterologous Expression of Pesticide Metabolizing Cy-

support three different bacterial groups that cometabolizetochrome P450 Genes M. Barrett
TCE: methanogens, sulfidogens, and methanotrophs. @lening Epoxy Fatty Acid Genes -B. Hildebrand

; ; ; ning Genes Encoding Enzymes for Epoxy Fatty Acid Accumula-
enumerated all three physiological groups in Wetlan&é"tion in Oilseeds —b. Hildsbrand

receiving discharge from a TCE-contaminatgd aquifelrm Breeding and Genetics: White Endosperm Breeding, Food Quality
beneath the Paducah Gaseous Diffusion plant.inheritance, and Hybrid Performance Test<C-G. Poneleit

Methanogens and methanotrophs dominate these wetl&f@pping and Planting Systems to Allow Economic Canola Produc-
on — J.H. Herbek and L.W. Murdock, Jr.

enwr_onments and appear to be influenced by the seas%#age Thresholds Risk Assessment, and Environmentally Compat-
flooding management of each wetland. . ible Management Tactics for White Grub Pests of Turfgrass —
Our research has demonstrated that fecal bacteria fronD.A. Potter, K.F. Haynes, and A.J. Powell, Jr.

poultry litter can rapidly infiltrate soil during rainfall. TheDark Tobacco Breeding, Genetics, and Managemeiit B-Legg

o ; ; ; il ; etermining Rates of Several Nutrient Sources for Optimum Crop
infiltration has considerable spatial variability and is a& Production and Soil “W.O. Thom

sociated with macropore flow. Tillage, which disruptgevelopment of a Basic Soil Morphology Training Course for Onsite
macropore continuity, will impede but not prevent micro- Sewage Disposal Treatment System PersonnelA-B.

bial infiltration to shallow groundwater. This ongoing re- Karathanasis . .
h will be used to devise appropriate mana emgﬁ elopment of an Efficient Soybean Regeneration and Transforma-
searc pprop g ion System for Introduction of Protein Modification Gene$-B.

practices for animal waste disposal on land. Collins and R. Dinkins
A major goal of the Kentucky Forage Variety Testin§evelopment of Efficient Tissue Culture and Genetic Engineering of

Program has been to encourage use of improved PfOBEi'SSV\?ﬁSQJf.;BC;fCF‘.’SiRZ ﬁ[‘;ﬁl- BD;?II’TLni:eI

e.tar)./.forage varieties. Since 1994, farmers have bou_@tiﬁtaribution of Constituents within Tobacco LeafH-R. Burton and

significantly more proprietary alfalfa and red clover vari- L.p. Bush

eties compared to public lines. Based on surveys, preGS KsntuCky Need an Early Maturing Soybean Variety Tridl.3-—

chase of proprietary alfalfa varieties is up 42 percent sirvfce rabau . L .
arly Maturing Soybean Cropping System: Identifying Appropriate

1994. If 25 percent of Kentucky’s 300,000 acres of al- gumvars _gL_J.yGrabau PRING = ing Approp

falfa are reseeded annually and 42 percent of farmergct of Row Width and Plant Population on Corn YieldsM-J.

choose to upgrade to a better variety of alfalfa, this would Bitzer and J.H. Herbek

e L . . ffect of Row Width on Corn Yields -M.J. Bitzer and J.H. Herbek
total $9.45 million additional revenue in farm rece'ptéﬂect of Tillage and Land Use on Physical and Chemical Properties

Sales of improved proprietary varieties of red clover have ¢ Kentucky Soils —G.W. Thomas, R.L. Blevins, and J. Thompson
increased by at least 90,000 pounds of seed compareHftects of Suckering Practices on Growth Characteristics, Yield, and

1994 levels. This quantity would seed 9,000 acres of redQuality of Burley, Dark Fire-cured, and Dark Air-cured Tobaccos
I ’ .~ —J. Calvert

glover, and th'? Imlproved forage WOUId_ be worth an adqi'ssessing Transport of Colloid Bound Herbicides and Heavy Metals

tional $2.3 million in farm receipts than if they had seeded o Groundwater: EPA/EPSCOR -A.D. Karathanasis and R.E.

unimproved red clover varieties. Phillips
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Establishing an Advanced Techniques Course in Biotechnology Petyvirus Replication and Pathogenicity3-6. Shaw and A.G. Hunt

J. Chappell Predicting Changes in Corn Seed Quality during Storag® .M.
Evaluation of Soybean Varieties and Breeding Lines for Use in Ken- TeKrony
tucky —T.W. Pfeiffer and C.R. Tutt Regulation of C6-Aldehyde and Alcohol Formation in Plant Tissues
Field Application of Pyrite Microencapsulation Technologies for Con- — D. Hildebrand
trolling Pyrite Oxidation and Acid Mine Drainage Production —Relationship between Photosynthesis, Assimilate Supply, and the Size
V.P. Evangelou and R.E. Phillips of the Reproductive Sink -B.B. Egli
Forage Crop Genetics and Breeding to Improve Yield and Quality Sereening Soft Red Winter Wheat Varieties and Breeding Lines for
N.L. Taylor Resistance to Head Scab B-A. Van Sanford
Foreign Gene Introduction into SoybeanG-B. Collins and R. Dinkins Searching for New Yield Genes for Kentucky FPfeiffer
Fungal Pathogen Resistance in Dark Tobacchl-+ Nielsen Seed Biology and Technology InvestigationsB-M. TeKrony and
Genetic Engineering of Dark TobaccosJ—Chappell D.B. Egli
Genetic Engineering of Soybeans for Increased Oil Content and Bpgnificance of Loline Alkaloids in Ecosystems Predominated by
oxy Fatty Acid Accumulation —B. Hildebrand Grass/Endophyte Associations P. Bush
Genetic Engineering of Soybeans for Increased Vall Hildebrand  Site-specific Nutrient and Biosolids Management on Agricultural
Genetic Improvement of Soybean for KentuckyT—Pfeiffer Lands —R.l. Barnhisel and S.A. Shearer
Grain Quality Laboratory —€.G. Poneleit Soft Red Winter Wheat Breeding and Variety Development for Ken-
HHMI Initiative, Faculty Research -3 Chappell tucky —D.A. Van Sanford

Identification, Characterization, Seed Increase of Clovebé..-Taylor  Soil Survey Characterization and Environmental Impact Assessment
Improving Nutrient Management in Animal Wastes by Dietary Ma- of Daniel Boone National Forest Ecosystem#-B. Karathanasis
nipulation and Cropping System Optimization G-L. Cromwell Somatic Cell Genetics of Crop PlantsG-B. Collins
and J.H. Grove Soybean Tissue Culture and Genetic Engineering Cent&3.B-
Improving Switchgrass Productivity as a Biofuel CrogM—Rasnake Collins
Increased Desaturation of Soybean TriacylglycerdD—Hildebrand Species and Crop Management Effects on the Yield and Quality of
Influence of Soil Structural Heterogeneity on Transport of Fecal Patho- Round Bale Silage —-M. Collins
gens and Solutes with the Vadose Zond&—Perfect Studies of a Novel Pathway for the Biosynthesis of Straight and
Implementation and Demonstration of BMPs for the Utilization of Branched, Odd and Even Length, Medium-chain Fatty Acids in
Poultry Litter in the Lower Green River Water ShedC-W. Absher, Plants —G.J. Wagner

G. Henson, and W.O. Thom Studies of and Efforts to Engineer the Metabolism in Plant Trichomes
Integrated Management of Arthropod Pests of Livestock and Poultry — G.J. Wagner

— FW. Knapp, J.W. Webb, and C.T. Dougherty Soil and Crop Nitrogen Testing to Improve Nitrogen Management for
Isolation of Sclareol/Labdenediol SynthaseG-d. Wagner Burley Tobacco —R.C. Pearce, J.G. Grove, and D.C. Ditsch
Lignin Content in Soybean SeedcoatsB-M. TeKrony, D.B. Egli, Survival Characteristics of Inbred Corn Seeds during StorageM-

and T. Pfeiffer TeKrony and D.B. Egli
Maintenance of Seed of Trifolium SpeciesN-L. Taylor Terpene Cyclases: Functional Domains and StructurdsGhappell
Manipulation and Regulation of Oxylipin Formation in Plant TissueBhe Role of Ammonium-potassium-calcium Exchange Interactions in

— D. Hildebrand Regulating Nitrification Rates in Soil %P Evangelou and M.S.
Mechanisms foWacuolarStorage/Sequestration of Cd, Zn, Mn, Ni— Coyne

G.J. Wagner To Enhance National Efforts for Scab Evaluation Research and De-

Mineralogical Controls of Colloid Dispersion and Solid Phase Spe- velop Scab Resistance in Wheat for Specifications by the National
ciation of Soil Contaminants —R.I. Barnhisel and A.D. Program Staff —bD. Van Sanford

Karathanasis Understanding Recombination and Modifying its Frequency in Soy-
Molecular Regulation of Isoprenoid Metabolism in Plant Pathogen bean and Corn —F.W. Pfeiffer

Interactions —J. Chappell Using Early Maturing Soybean Varieties to Help Manage Soybean
Multiplicative (Linear-bilinear) Models for Genotype X Environment Cyst Nematode —.J. Grabau

Interaction in Crop Cultivars —R.L. Cornelius Using Farm Family Case Studies to Teach Sustainable Agriculture —
On-farm No-till Studies: Making It Work —.J. Grabau and J.H. M. Rasnake

Grove Utilization of Coal Combustion By-products in Agriculture and Rec-

Pest Control Strategies for Grazing Livestock Using Grass Endophytelamation —W.O. Thom
Associations —C.T. Dougherty, FW. Knapp, and L.P. Bush Variable Rate Seeding: A Cooperative Study with Kentucky Corn Pro-
Phenology, Population Dynamics, and Interference: A Basis for Un- ducers —R.I. Barnhisel, S.A. Shearer, and M.J. Bitzer
derstanding Weed Biology and Ecology W-W. Witt Weed Management of Deep-rooted Perennials with a Minimum-till
Plant Genetic Resource Conservation and UtilizatioN A Taylor Cultivator —J.D. Green and W.W. Witt
Polishing Peers: Improving Plant and Soil Science Education Througkeld Potential and Long-term Effects of No-tillage on Wheat Pro-
Peer Review —t.J. Grabau, M.S. Smith, L.K. Worley, and W. Burke duction —L.W. Murdock, Jr., J.H. Herbek, and J.R. Martin
Population Improvement and Line Development of White Endosperm
Maize —C.G. Poneleit
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Animal Sciences

This is an exciting time to be involved in research, teachhermoanaerobacter ethanolicus. This is the first in-depth
ing, and extension. So much information is being generatgehetic study of xylose utilization in a thermophilic bacte-
by research efforts that our teachers and extension personnei and represents a significant advancement in our under-
have to look for new ways to disseminate knowledge. Thissimnding of these biotechnologically important organisms.
particularly true in a diverse department like Animal SciFhese results form the basis for further studies which will be
ences. Through this knowledge explosion, we strive to ageful in designing strategies to use thermophilic bacteria in
vance technology, but at the same time be selective in grconversion processes.
motion of technology that will sustain animal agriculture by Beef cows and calves grazing endophyte-infected tall fes-
improving efficiency of livestock production, increasing profeue during spring, summer, and fall do respond to an ad libi-
itability for the producer, and ensuring the consumer a highm molasses-based supplementation program. Implemen-
quality and safe food supply. tation of this program produces optimum body condition
scores during breeding, high reproductive rates, and increased
calf weaning weights.

Feeding supplemental vitamin E to lactating dairy cows fed

The addition of a natural beef flavoring agent to raw amthdophyte-infected tall fescue decreased symptoms associated
precooked restructured steaks from cull cow carcasses masiiga fescue toxicosis; however, results were quite variable.
objectionable flavors resulting from differences in animal
age and improved the overall acceptability of the steaks . .
evaluated by a trained taste panel. The beef flavoring aggﬁysmlogy and Breeding
did appear to have a detrimental effect on fresh but not preDietary supplementation of prepartum Holstein heifers
cooked beef color after thawing. with copper proteinate resulted in advantages in copper sta-

Of eight populations of bacterial species studied, Z-f4s at calving compared with heifers receiving copper sul-
hexenal showed the most promise for controlling mold growtéite or heifers receiving no supplementary copper. Heifers
during shipping and storage of blackberry and strawberry fruigceiving copper proteinate had significantly higher percent-

Research to elucidate and ultimately inhibit the major uage uninfected quarters and lower percentage coagulase-nega-
desirable flavor compounds from soy protein products hiége staphylococci infections than the other dietary groups.
demonstrated that 2-pentyl pyridine is the strongest docu-Experiments were conducted to identify how hormones
mented flavor compound in commercial soy protein isolatasd the embryo interact to control the activity of enzymes
(SPI). With a flavor threshold in water of 12 parts per trilnvolved in the successful establishment of pregnancy. Fail-
lion, it contributes a grassy/throat-catching flavor. SPI fronres in this system are a major contributing factor to the high
a soybean variety null for all three lipoxygenase enzymiegidence of early embryonic mortality in cattle. Other ex-
exhibited no increase in 2-pentyl pyridine from pro-oxidantperiments were conducted to identify hormonal imbalances
that lead to the formation of ovarian follicular cysts, the most
common reproductive disorder in dairy cows.

Current research emphasis in beef cattle breeding involves

Carbohydrate utilization by anaerobic bacteria of agricudvaluation of level of production, measured in terms of wean-
tural importance is still not well understood. Oligomeritnhg weight differences imposed through sire selection, on
forms of sugars are probably important energy sources $ubsequent reproductive performance of the cow herd.
ruminal bacteria. A novel biosynthetic pathway involving
UDP-glucose was elucidated. The results of these metabgj
studies of rumen bacteria will help in designing strategies eep
for manipulating ruminal fermentation and improving per- Treatment of ewes with methscoplamine bromide reduced
formance of livestock fed high fiber diets. milk production at weaning and was even more effective in con-

Fibrous carbohydrates in agricultural, municipal, and fojunction with reduced feed intake before weaning. This should
estry waste are potential renewable resources for alcohol toeela valuable technique for managing ewes whose lambs are
production. Bioconversion of this material by thermophiliearly weaned or whose lambs are lost in mid-lactation.
bacteria is an attractive alternative to current technology in- Inclusion of the calcium salts of palm oil fatty acids into a
volving yeast fermentation of corn. A xylose utilization opfescue-based lactation diet reduced lactation feed costs and
eron was completely sequenced and characterized fromreased production of higher quality milk that produced

Food Science

Ruminant Nutrition
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more efficient lamb gain, than feeding an alfalfa-based diiets and increased amino acid supplementation, and a nutri-

with or without ruminal bypass lipid supplementation.  tional evaluation of a high oil corn variety showed that it has
A 32-percent protein, molasses-based supplement (pbigher energy for chickens and can modify carcass fatty ac-

blood and feather meal) can replace 30 percent of the supfle: Results indicate that high oil corn is very well suited for

mental soybean meal protein in lamb growing-finishing dbroiler diets.

ets without affecting lamb performance or carcass merit.

Research Projects

Horses Animal Manure and Waste Utilization Treatment and Nuisance Avoid-

; Hamhili ; ance for a Sustainable Agriculture Gary Cromwell
Calorie availability and ratio of roughage to Concentra}\%timicrobial Resistance and Plasmid-mediated Virulence Attributes

in the diet affects the metabolic responses of horses to eX€l5f Fecal Colonic Bacteria from Pigs Bfuce Langlois
cise and to a meal feeding challenge. Dietary roughage avadef Cattle Grazing: Endophyte-infected Tall Fescue with Alfalfa and
ability also affects water balance in horses by altering the Water Quality in Stream PasturesBran Larson

: . . . . Bigenergetics of Nutrient Transport and Growth of Gram-negative
water-holding capacity of the hind gut. Horses consum|n&QRumma| Microorganisms —Herbert Strobel

diet.high in soluble fiber Consumed more water per kilogragieeding to Optimize Maternal Performance and Reproduction of Beef
of diet dry matter and had higher fecal water content. In youngCows in the Southern Regier Fred Thrift _
horses, weaning creates a repeatable but transient declirfeP/parison of Forage Finishing Systems, Carcass Traits, and Pro-

cessing Technologies William Moody

average daily gain. There was no apparent benefit to WERR:ct of Additives and Processing Methods on Cheese Agglutination

ing foals at 6.0 months compared to 4.5 months. and Cheese Yield -Clair Hicks
The Effect of Dietary Fiber Type and Amount on Large Intestinal Vola-

. tile Fatty Acids and Water Balance in Horsed adrie Lawrence
Swine Endocrine Mechanisms Contributing to Establishment of Pregnancy
) . in Ruminants —William Silvia

Research was conducted with a mutant corn that contaiR@ancing Food Safety Through Control of Foodborne Disease Agents
a majority of the phosphorus in an inorganic form rather than— Bruce Langlois

as phytic acid, which is poorly available to nonruminant&valuation of Supplemental Chromium on Glucose Tolerance and
' Performance of Swine -Merlin Lindemann

The phosphoru_s n IOW'p_hyt'C aC|d_Corn was three to fol%'{}_aluation of Tall Fescue in Dairy Cattle James Jackson
times as bioavailable to pigs and chicks as the phosphorusiifictional Properties of Food ProteinsYeuling Xiong
normal corn. In diets containing low-phytic acid corn, leg3enetic and Phenotypic Aspects of Cow Productivity Using Field

inorganic phosphorus was needed to maximize performancétecords Collected on Angus Cattle Bebra Aaron N
9 P P P Ip|y§?ollzed Feather Meal as a Supplement for Lambs Consuming High

and bone_ minerali_zation. _ _ _ Concentrate or High Roughage DietsBen Ely

Reducing the dietary protein level and adding amino agpact of Level of Preweaning Performance on Subsequent Cow Herd
ids reduced the amount of nitrogen excretion in pigs and re-Reproduction— Fred Thrift )
duced ammonia release from their manure. Similarly, fedggreased Efficiency of Sheep ProductionBen Ely

. . . . .Induction of Puberty Onset in Beef Cattle keith Schillo
ing a low phosphorus diet supplemented with mlCr(m'éi‘pid-derived Flavors-odors and Their Association with Food Pro-

phytase reduced the phosphorus excretion in the manure. teins —William Boatright
A by-product resumng from the process of extraction dfastitis Resistance to Enhance Dairy Food SafetiRebert Harmon

heparin from porcine intestines was found to have exce”Mﬁtabolic Relationships in Supply of Nutrients for Lactating Cows
— David Harmon

pr_operti_es asa protein source for weanling pigs, and chifierobial Strategies for Improving the Efficiency of Ruminant Pro-
mium picolinate was found to improve carcass leanness to aluction by Enhancing Propionate Metabolism in the Rumen —

greater extent than chromium chloride. Karl Dawson -
Molecular Characterization of Carbohydrate Utilization by Anaero-

bic Bacteria —Herbert Strobel
Nutrition and Exercise on Development of Horse Skeletal and Muscu-
lar Tissue and Subsequent Performanceattie Lawrence
Studies with laying hens and broilers produced enhand\éﬂriti('\)ﬂnall_SyLst%ms for Swine to Increase Reproductive Efficiency
" . : . : — Merlin Lindemann
numtlon_al qua“ty of €ggs a_nd meat “S'”Q n_ovel Ingredmn@ptimizing Digestion and Absorption in the Ruminant Small Intes-
Pearl millet used as the major dietary grain increased omegane — David Harmon
3 fatty acid concentrations. Use of selenized yeast in plac&kefiuirements and Bioavailability of Phosphorus for Swin&ary
inorganic selenium increased selenium levels in meat and e%%sc._romwe” o
- . - . sistance to Mastitis in Dairy Cattle Rebert Harmon
Studies with broilers demonstrated lower nitrogen cogp

. R ) eletal Problems in Poultry -Austin Cantor
tent and ammonia production in litter by using low protein

Poultry
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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 engineeringazymes produced include a cellulase and hemicellulase to
related problems found on Kentucky's farms and forests,ad in cellulose digestion, and phytase to increase the effi-
well as development methods of protecting foods and otleggncy of inorganic phosphorus use and reduce the phospho-
farm products that are consumed or used by the public. Bix excreted by the animal. Another current research project
broad areas of interest are pursued. is investigating the use of whole cells in organic solvents to

Machine Systems Desigrninvolves development and catalyze reactions.
evaluation of basic machine systems through the applicationStructures and Environmentinvolves the design of farm
of theoretical and applied mechanics. A fully automatetructures and environmental control systems for plant and
burley tobacco harvesting and curing system has been al@imal productions, feed storage and processing centers, resi-
veloped and is being tested on the Experiment Stationdénces, and utility buildings. Research efforts are directed
mechanical burley tobacco spearing machine has beentderard reducing infiltration into residences, better manage-
veloped and demonstrated to farmers. A commercial versioent of animal waste, improved design of grain storage sys-
of the wire-strung portable frame system was used on a litams and structures, improved environmental control within
ited number of farms throughout the burley producing argaoultry and swine growing facilities, computer-aided design
A two-row mechanical tobacco topper was shown to signifinethods for dairy facility design, and the development of
cantly reduce labor. An electric-powered tobacco strippiradternative structures for curing burley and dark tobacco. A
wheel has been developed that saves labor at the rate of thieeoprocessor system has been developed to control tem-
to five cents per pound. perature in greenhouses. Evaluation of a portable frame and

Techniques for targeted herbicide application using GIS/GR&8d-curing systems for burley tobacco showed significant
and reflectance sensors are being researched. A significantadfor savings and excellent potential for adoption.
fort is in the area of robotics and machine vision as a supportCrop Processingesearch involves basic engineering sci-
technology for machine systems for harvesting, grading, agmuces, particularly heat and moisture transfer processes, to
automated control of field machinery. The effects of soil corthe processing, storage, and handling of farm products. Man-
paction created by heavy machinery on water infiltratioagement protocol has been developed for curing burley to-
groundwater movement, and plant growth are being studiedacco in the field under plastic in various types of frame-

Bioenvironmental Engineeringis the application of prin- works. More than 2,600 field-curing structures of varying
ciples of mathematics, chemistry, biology, and physics to sagsign were used in the burley-producing area last year.
tain and improve the quality of our natural resources. The broad-ood Engineeringinvolves applying principles to achieve
goal of current research efforts is to develop technology tledficient production and high standards of quality during pro-
improves the compatibility between water/soil resources areksing, packaging, storage, and distribution of food prod-
activities such as agriculture and mining. Research to minéts. A milk coagulation sensor has been developed using
mize erosion and stream quality impacts from mined lanfilser optics and light reflectance that improves the control of
continues to be a productive, highly visible program involeheese making. The sensor is being evaluated in this country
ing improved detention basin design and continued develamd several foreign countries. Experiments have been con-
ment of computer-based design aids. Recently initiated reseahgbted that show the applicability of using light reflectance
is devoted to assessing and reducing the effects of cattle gagzan aid in making cottage cheese. A fiber optic sensor de-
ing and tobacco production on runoff and sub-surface qualitgloped from this research has been installed and is being
Increasing concerns regarding the environmental impactgedted in a cottage cheese-making facility in Winchester.
lawn care have prompted a study to relate runoff of commonlyOther ongoing research that has basic implications in more
used herbicides to factors such as application rate, post-aghbn one of the areas mentioned above includes developing a
cation irrigation, and storm severity. profitable beef-forage production system through computer

Bioprocess Engineeringnvolves optimization of equip- modeling and modeling growing swine. Meteorological re-
ment, sensors, and control algorithms for processes that ssarch will improve the understanding and use of weather-
living cells or subcomponents of cells as bioreactors mlated agricultural management models in the southern re-
biocatalysts. The cells typically employed include microbegion. The Agricultural Weather Center provides: (1) weekly
plant tissue cells, or mammalian cells and may be modifiggéntucky weather summary for the National Weather Ser-
through biotechnology. Current research in this area includése for the Weekly Divisional Averages (WDA) for the
optimizing the fermentation @&spergillusto produce extra- Palmer Drought Index Model and dissemination on the Na-
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tional Weather Wire System and (2) Kentucky rainfall, tenfrading Practices and Dockage Impacts on the Value of Kentucky

At . ; Wheat —S.G. McNeill
pergture,_and de\_/|at|0n f!’om hormal maps .Created dally. fIomrproved Information Delivery by Developing Internet Gopher/Web
various time periods using the Geographical Information’server in the University of Kentucky College of Agriculture —

System (GIS) and made available on the World Wide Web.K.T. Priddy
Research is under way to identify ways of reducing the hedftproved Quality and Efficiency of Burley Tobacco Market Prepara-

: : tion —L.G. Wells
and accident risk for farm workers and youth. Influence of Construction Quality Control on the Permeability of Soil

Liner Waste Lagoons -R.C. Warner
R h Project Interior Environment and Energy Use in Poultry and Livestock Facili-
esearc rojects ties —R.S. Gates

A System for Reconstruction of Rooting Media for Growing Highl_nventory of Constructed Wetlands for Residential Treatment Systems

value Trees —+.G. Wells — R.C. Warner _
A Systematic Approach to Enzyme Recovery from Solid-state Fdfeasurement of Factors that Influence Soil Development, Water Trans-
mentation —S.E. Nokes port, and Tree Growth in Reclaimed Surface Mines in Eastern
Agricultural Pesticide Handling and Application Technology Demon- Kentucky —S.R. Workman _ _
strations —S.G. McNeill Measuring and Predicting Soil Compaction Caused by Machinery —
Assessment of the Hydrologic Response of Reclaimed Surface-mined--G- Wells .
Lands in the Appalachian Coal RegionR-C. Warner Mechanics of Granular Solids +J. Ross L .
BMP Equine Waste Demonstration ProjectR-C. Warner Model Development and Calibration for Predicting the Persistence
Dark Tobacco Mechanization 4-D. Swetnam and Efficacy of Chlorothalonil on Tomatoes S-E. Nokes
Determination of Design Weather Parameters — U.S. and Inter¥deling of Heat Transfer from U-tube Heat Exchangers for Ground-
tional Locations —D.G. Colliver source Heat Pumps W.E. Murphy
Determination of Infiltration Characteristics of Mine Spoil Planteflodeling Responses of Growing PigsL=W. Turner
with Hardwoods —R.C. Warner Monitoring Impacts of Animal Research Center on Surface and

Determination of the Hydrologic and Sedimentation Response of Loose Groundwater Quality —J.L. Taraba .
and Compacted Mine Spoil Planted with HardwoodsR-c. Nighttime Ventilation Strategies for Summer Heat Stress Relief in

Warner Poultry and Livestock Facilities -R.S. Gates
Developing an Effective, Economical Tobacco Tray Sanitation S)thimization of Process Variables for Solid State Fermentation Pro-
tem —G.A. Duncan duction of Xylanase —S.E. Nokes
Development and Application of Comprehensive Agricultural Ec&@SSive Dewatering Systems for Sediment Pond®.6- Warner _
systems Models -B.R. Edwards Physical and Bioremediation of Hazardous Waste Contained Soils
Development and Testing of Individual Bird Feed and Water Use — Through Incorporation of Coal Fines and In-situ Environmental
R.S. Gates Managements —R.C. Warner _
Development of a Traction-control Hydrostatic Transmission for LoviR@ducing Heat Stress in Dairy Cows and Swine Through Forced Evapo-
draft Applications —S.A. Shearer rative Cooling —L.W. Turner . o
Development of a Tractor-powered Burley Spearing Machin® A Reducing Nitrogen, Phosphorus, and Ammonia Erosion in Swine Waste
Duncan Through Diet Manipulation —£.W. Turner
Development of a Variable-rate, Two-bin Granular Fertilizer Applica¥esidential Air Infiltration and Air Quality —B.G. Colliver _
tor — S.A. Shearer Response of Hardwoods Planted in Mine Spoil and Receiving Trickle
Development of Analytical Methods to Predict Stream/Aquifer Inter- Tigation —R.C. Warner
actions in Alluvial Valleys —S.R. Workman Sensor Development for Cottage Cheese and Yogurt CultufeA—
Development of Geographical Information Systems (GIS) in the Unj- Payne . . .
versity of Kentucky College of Agriculture 4. T. Priddy Sequences of Extreme Temperature and Humidity for Design Condi-

Development of Near-real Time Weather Station at Woodford Counéy tions —D.G. Colliver
Research Farm —.T. Priddy imulation of Infiltration and Lateral Subsurface Transport of Water

Development of Profitable Beef-forage Systems for the Southern Re-In Hillslopes on Small Watersheds in Kentucky S-R. Workman
gion —L.W. Turner Site-specific Nutrient Management for Agricultural Lands S-A.

Development of Weather-related Insect Forecast Model Output in Shearer _ Lo _
Geographical Information Systems (GIS) Format-F. Priddy Stabilization of Embankments on AML Slopes Using Soil Bioengi-

Dietary Manipulation to Reduce Aerial and Effluent Nitrogen Con- N€e€ring Techniques: A Field Evaluation of Cost Effectiveness —

centration in Broilers —R.S. Gates R.C. Warner . . . .
Dynamic Mist Control Strategies for Poinsettia PropagatioR-S. Sterlllgable Fiber Optic Probe for an Aseptic Food Processing Appli-
Gates cation —F.A. Payne . _
Economic and Environmental Impacts of Water Quality Protectior{r€SS-strain Modeling of Wheel Compaction Incurred during Resto-
Policies on Kentucky Agriculture -3.L. Taraba ration of Prime Farmland +.G. Wells )
Electric 4-H Projects Manuals -6.A. Duncan Subsurfa_ce Leach_lng F_’otentlal of Animal Waste Holding Ponds as a
Enhanced Design of Burley Spearing Machines-A. Duncan Function of Soil Moisture and Compaction R-C. Warner
Eroded Particle Size Distribution for Forest Soils, Mine Spoils, an@Sting of Time-integrated Variable Control in Tunnel Ventilated
Weathered Mine Spoils -R.C. Warner Broiler Housing —D.G. Overhults
Evaluation of a Bag-type Geothermal Ground Heat ExchangétE— The Impact of Agricultural Systems on Surface and Groundwater Qual-
Murphy ity — D.R. Edwards
Evaluation of Sediment Pond Design R-C. Warner Time-integrated Variable Control Strategies for Animal and Plant En-
Field Test of Low-cost Greenhouse Ventilator Controls for Bedding Vironments —R.S. Gates _ _
Plant and Tobacco Plug ProductionR-S. Gates apor Pressure Deficit Control for Plant Propagation and Production
GPS Tracking of Animal Position for Improved Pasture Systems De- — R-S. Gates
sign/Layout —L.W. Turner Ventilation Strategies for Small Greenhouse OwnerR:S. Gates
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Entomology

The Department of Entomology conducts mission-orientéisect Molecular Biology, Physiology, and
research combining basic and applied studies with two n@enetics
jor goals: (1) understanding the biology of insects and rge-
lated arthropods and their interactions with plants and ani-
mals and (2) developing and implementing safe and effec-
tive management tactics and strategies for pest species. Thr
broad areas of research are pursued, and the highlights q
accomplishments under each area are reported here.

The structural organization of polydnavirus gene segments
is repeated within viral genomes. At least two and prob-
ably four gene segment families exist with @@mpoletis
norensiyirus genome. This recurring theme of struc-
ral organization is linked to effective delivery of viral
genes to the host insect and ultimately to disruption of the
insect immune response to the invading parasite.
Insect Behavior, Ecology, and Evolution * A polydnavirus protein that inhibits host cell translation

. Th logical i ts of th th tWas purified. This protein inhibits host cell translation
€ ecologicalimpacts ot three gypsy moth managemen possibly as a means to inhibit insect growth and immune

strategies on forest arthropod biodiversity were measured.systemsl We are raising antisera and attempting N-termi-

Gypsy moth suppression tactics negatively impacted nal sequence analysis in order to clone the gene encoding

preqf’;\tory splders_ and ground beetles, as well asthis rotein and then evaluate the potential utility of this
detrit bristletail b P y
etritivorus bristietars. protein in insect control.

+ Pestinsects may evolve resistance to their own sex pheroz

hen th d for direct trol. Heritabl Focused on producing useful quantities of a protein
mones when these are used for direct control. Herita e(TSP16) secreted by teratocytes (cells derived from the
variation was found in the composition of the pheromone

blend of the cabbage looper molhichoplusia ni This extraembryonic serosal membrane of eggs of the braconid

ts that natural selecti Id It | parasiteMicroplitis croceipes)
suggests that natural selection could result In an evol-g,onqed the in vitro life of teratocytes so that they se-
tionary change in the pheromone blend.

. rete proteins for a longer time.
» One pheromone strain of male cabbage looper was favore . . .
« ~Developed a different virus expression and cell culture

Zv;gin?g;]etr 'Retroemp(zﬁzea%%%z%r%gg;&z;f?erﬁgzigo(; 3‘: system with which to express TSP16 because yield of
P P ) ’ eI'SP16 is low when a baculovirus and insect cell line are.

two strains were not affected in the same manner, the emer: .
. . ) Presumably, secreted TSP16 causes suppression of pro-
gence of a resistant strain would not be simple.

: L . tein synthesis in the insect cell line.

' T_he effectweness_ of indigenous gene_rallst predators.aﬁ:)iﬁerem components of a pheromone can have different
biocontrol agen_t_s n vegetabl_e production was measuredfunctions, and the functional integration of the pheromone
Increased densities of wolf spiders and ground beetles Mals maintained by genetic integration. Individual phero-
ginally decreased potato leafhopper numbers in potatoes.mOne components develop along the same lines as their

Increased predator densities did not improve potato Pro-¢ nction
. gl:iig(smo:‘n trzgfzt?)?ri:ﬂ?iu?zltion into fenced plots planted In insect development, reproduction can be limited by

: P 9 : P P developmental constraints, and genetic differences among
in cucumbers or squash were manipulated to uncover the

. S . individuals may be less important than variation in devel-
effects of different predator combinations. Single-preda- opment y P

tor treatments (spiders or beetles alone) yielded dive[se_l.he introduced ladybird beetarmonia axyridisis an

effects, either increasing vegetable production or decreas- ... . . . -
. . A efficient colonizer because there is tremendous variation
ing yield through negative impacts on other predators.

n the responses of individuals to different quality diets.
However, when present together, ground beetles and wolf, . . . S
. ) : Individual responses are influenced by genetic differences.
spiders increased yield.

« lIdentification keys to the 404 genera of Western Hemi- Antlpredqtory reflex bleeding by thes_e ladybird b_eetles
gloes not influence other ecologically important traits.

sphere braconid wasps, most of which contain species tha
attack insect pests, were published in “A Manual to the
New World Genera of Braconidae.”

« lllustrated interactive identification keys to the genera of
Braconidae of the New World are in preparation and are
available in various stages of completion on the World
Wide Web at <http://www.uky.edu/~mjshar0>.
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Pest Management and Applied Ecology » 1,465 Federal Phytosanitary Certificates were issued in

Field studies continue to support the efficacy of a new ter- fllg\?v7e'r Cacr)]rgrcgggltziée?g;d ;gilsg;d ;unrg bt(ca)rt;)a?:c%czg]é d
mite bait being marketed to homeowners in Kentucky. Of There were 27 Federal Re-export Certificates, 39 Federal

22 chronically infested houses baited and monitored since e .
1995, none showed evidence of termites during 1997, TheProcessed Plant Certificates, and 13 State Phytosanitary

first commercial U.S. field trials with another promisinq '?r?étlél\(;:ltl?;t;izuoidiﬁsecticide ear taas containing oraano-
new class of termiticide (fipronil) were conducted. 9 90rg

Biodiversity of predatory arthropods was studied in pas- phosphates and synthetic pyrethroids for their efficacy

tures, home lawns, and golf course habitats, and the im.2gainst horn and face flies continued in 1997. Reformu-

poriance ofpedatcrs,espedialy ats, i requiaing peslic? 2% 810 ese conpoues done et
populations was documented. P

Two important new soil insecticides with unique mode gf for 12 to15 weeks.

action were shown to have relatively little impact on ben- R§S|Stance .Of horn flies stil <_:ont|nues _to_ be a problem
eficial species. with pyrethrin-based formulations, and it is still recom-

Plant secondary compounds involved in host selection mended that pyrethroid tag use be interrupted every 1 to

Japanese beetles were investigated, and aspects of.t years with 1-year use of organophosphate ear tags.

beetles’ behavior, including habituation to feeding deter- ;fe_ct|vdebcotr;:rol of hforn z;r:dt_face ﬂ%;] pqé)ul.atlgnst \t/)vas
rents, food aversion learning, and daily behavioral cycles,a ained by the use ot synthelic pyrethrolds in qust bags.

were documented. e for more than 30 day and were founc o b6 efeoive
Factors that predispose woody plants to outbreaks of gallas 2 supplement to otheyr methods of control of a way to
wasps and spider mites were identified. bp y

extend fly control at the end of the season.

A prototype system was developed whereby greenhoqs . .
crops can be disinfected of insects through anoxia (Iowe(?:sl:srir;ﬁ:gfi:OKrantl:Jecsk;o organophosphates has not been

oxygen atmospheres). » An interdisciplinary research project on bacterial leaf
Migrating potato leafhoppers preferred alfalfa and a fes- scorch on landscape trees has shown the disease is dis-

cue meadow over a hardwood forest for colonization, tributed statewide and is potentially vectored by a leaf-
Heterorhabditis bacteriophorastrain ‘Oswego,’ a para- . P y y
hopper in the genuSraphocephala

sitic nematode of the clover root curculio was released in .
«  The genera of treehoppers present on pin oaks was deter-

1996 in a red clover field and recovered during 1997 in- . d. and the adult | d activity pat
dicating its establishment. mined, and the adult seasonal occurrence and activity pat-
terns in relation to height in tree canopy was recorded.

Parasitism of alfalfa weevil larvae Bathyplectes anurus . Th levels of herbicides i ant t tati
averaged 45.3 percent (range 36.2-51.6) in Fayette Count);r € usage levels of herbiciges important fo vegetation
management was determined.

alfalfa fields.

The first adult potato leafhopper caught by sticky traps and
sweeping alfalfa occurred on May 1 and 5, respectively. Research Projects

Preda_tory harvestmen freql_JentIy Cons_umg com earwo}i@gressive Chemical Mimicry in Bolas Spidersk-. Haynes, K.V.
eggs in soybean fields. Pitfall trapping in such fields™ yeargan

showed that a single speci¢¥alangium opilig ac- Biocontrol by Native Generalist Predators: A Strategy for Reducing

counted for >99 percent of the harvestmen sampled dyr-Pesticide Use in Vegetable ProductionB-H. Wise
. Biological Control of Selected Arthropod Pests and WeedK .M
ing May through August.

) Yeargan
In laboratory tests of three predatory species commomliiogy and Management of Insects Attacking Urban Landscape Plants
found in soybean field$yabis roseipennisias more can-  — D.A. Potter

nibalistic than eithe®rius insidosusr Geocoris punctipes Control Processes in a Terrestrial Food Web: Trophic Interactions of a
' Generalist Predator -B.H. Wise

Adult populations of the predat@ioleomegilla maculata cooperative Agricultural Pest Survey: Gypsy MottB-C. Pass, P.M.
were significantly higher on two varieties of sweet corn Dillon

than on two varieties of field corn during anthesis. Damage Thresholds, Risk Assessment and Environmentally Compat-

; ible Management Tactics for White Grub Pests of Turfgrass —
The predatoColeomegilla maculaté&requently lays eggs D.A. Potter. K.F. Haynes. A.J. Powell

on hophornbeam copperleaf plants in or near corn fiel@iermination of Resistance of Woody Landscape Plants to the Japa-

tiny, newly hatched larvae soon abandon these plants andlese Beetle —B.A. Potter, T.R. Kemp, P.A. Weston, R.E. McNiel

can travel across bare soil for distances of at least 8 met@ey,elopn;ent and lgegfaéion of Entomopathogens into Pest Manage-
. . H H : _ ment ystems .C. brown

Adu_lt male bOI.aS spiders reta_m the _juvenlle hunting bBevelopment of Sustainable IPM Strategies for Soybean Arthropod

ha_wor of at’Fractmg psychO(_j|d flles,_ while oIder_femaIe bolas pests —K.v. Yeargan

spiders switch to the hunting tactic of attracting moths. Dynamic Soybean Insect Management for Emerging Agricultural Tech-

399 nurseries were licensed and 351 of these were inﬁlo'og'esdand Variable E”\;'ronme“ts KTCV- Yeargan 4 Other Stalk

spected. There were 659 nursery dealers licensed to G&flogy and Management of European Corn Borer and Other Sta

. oring Lepidoptera —.C. Brown
nursery stock in Kentucky.
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Evaluation of Controlled Atmosphere Anoxia Treatments as a Potéelecular Dissection of Polydnavirus Functional Activities B-A.
tial Disinfestation Technique for Thrips and Spider Mites in Green- Webb

houses —D.A. Potter, R.G. Anderson Nursery Inspection —B.C. Pass, J.T. Collins, C.W. Harper

Evaluation of Southern Region Integrated Pest ManagemeBBtG— Pathogenicity, Transmission and Introduction of a Cytoplasmic Poly-
Pass hedrosis Virus to Fall Webworm K. Rieske-Kinney

Evolution of Pheromone Blends &F. Haynes, A.J. Moore Pesticide Applicator Training 1997 +H. Townsend

Evolutionary Genetics of Developmental and Age-related ChangesPhytochemical and Physiological Effects of Herbivore Feeding Guild
Social Signals —A.J. Moore Interactions: The Impact of Bud Herbivory on Gypsy Moth Suc-

Gypsy Moth Suppression Tactics: Comparative Effects on Arthropod cess —L.K. Rieske-Kinney
Biodiversity in Kentucky Forests =K. Rieske-Kinney Real and Apparent Complexity in Polydnavirus Genomes.A-Webb

Identification Manual for the New World Genera of the FamilfRedundancy in Chemical Communication: Evolution of Sex Phero-
Braconidae —M.J. Sharkey mone Blends —K.F. Haynes, A.J. Moore

Impacts of Spiders in Food Webs of Crop and Forest Floor Ecosgemiochemical Mediation of Reproductive Behaviors in Moths .+
tems —D.H. Wise Haynes

Insect Stress: Multitrophic Interactions Between Parasites, Pathog&exual Selection and Plasticity in Social Behavior and SignaisJ—
and Allelochemicals —B.L. Dahlman Moore, K.F. Haynes

Integrated Management of Arthropod Pests of Livestock and Poul8ymple Dynamical Models for Incorporating Biological Control Agents
— FW. Knapp into IPM Decision Making —G.C. Brown

Insect Immunity Limits Virus and Parasite Host Rang®-A. Webb Spatial Dynamics of Leafhopper Pests and Their Management on Al-
Isolation of Biologically Active Secretory Products from an Endopara- falfa —B.C. Pass, J.C. Parr

site —D.L. Dahiman Systematics and Biodiversity of Biological Control Agents with Spe-
Kentucky's Agricultural Pesticide Impact Assessment PrograBi&- cial Reference to the Braconidae M=J. Sharkey

Pass, M.P. Johnson, L.M. Unger The Role of Fluctuating Asymmetry in Sexual SelectioA:3- Moore
Mate Choice and Offspring Fitness A<J. Moore Translation Factors from a Parasitic Wasp and Its Virud.W- Webb

Mating Disruption and the Evolution of Pheromone Communication
in Moths —K.F. Haynes
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Forestry

Kentucky's forest land, its management, and the potentiaé utility of mitochondrial DNA as a genetic marker of
for value-added production and development of nontimbenique populations in a model species, lodgepole pine (Pinus
income alternatives have become major concerns for the stabamtorta DougL.) is being explored. During 1997 public da-
Timber occupies 12.5 million acres of land in the state atabases were screened and literature reviewed with the aim
has been increasing in volume and acreage as marginal fashaiscovering potentially highly variable mitochondrial DNA
land is allowed to return to a forested condition. More thaequences that would be suitable for research.

70 percent of the timber is low quality as a result of poor A study was initiated in 1989 in western Kentucky to estab-
management, forest fires, and grazing. The potential i@h herbaceous vegetation and black locust on an abandoned
value-added production is being emphasized. This valw®al washing site that was 80 years old. The site had a pH of 1.8
added concept is to begin on the land itself by produciagd was devoid of vegetation. The soil was loose, pyritic sand-
higher quality timber, water, wildlife habitat, recreationadized material. In addition to lime and fertilizer, soil amend-
areas, and alternative crops. ments included hardwood bark; straw and manure; bark, saw-

Dynamic programming was used to assist landownersdnst, and manure; and a mixture of sewage sludge and kiln dust.
developing plans to improve financial returns from shortleBtonomic efficiencies of the various treatments were assessed
pine and yellow-poplar stands in Kentucky and the centrading benefit/cost ratios. The control (i.e., lime, but no organic
United States. Financial gains from managing these stantdch) was the most cost effective, efficient, and economical
improve long-term income by as much as 15 percent in natmeducer of herbaceous cover as well as black locust survival,
ral yellow-poplar stands and 10 percent in shortleaf pigeowth, and biomass. These results suggest that acidity, not com-
stands. Predictive equations were developed to estimateghetion, was the most limiting factor on the site. The impor-
volume and value of yellow-poplar in eastern Kentucky féance of compaction as a limiting factor in surface mine restora-
new composite wood products markets. It was found thiain is being supported by preliminary results from a study in
landowner marketing of yellow-poplar stands could furtheastern Kentucky. White ash, yellow-poplar, and northern red
increase landowners’ gains from timber sales by 30 percarak seedings were planted in three levels of compacted soil and
Attitudes of forest landowners and the general public wetrgo organic mulches (bark and barn straw). First-year results
surveyed concerning a variety of forest management topioslicate significantly lower survival under heavy compaction
Neither the general public nor forest landowners opposaald no significant mulch effect.
harvesting timber on public lands when given assurances of-ire of various origins, planned and unplanned, as well as
environmental protection. the absence of fire through suppression, is of critical impor-

The effects of white oak genetic diversity of various tintance to the health and productivity of upland oak forests in
ber harvesting treatments are presently unknown. Therefdhe, Cumberland Plateau. As the effects of fire suppression
in collaboration with the Daniel Boone National Forest, throughout this region continue to be manifested by increas-
possible genetic effects of several harvesting methods mgdominance by red maple, white pine, and blackgum, the
being compared. The intent is to determine whether or mse of fire on some sites will contribute to the conservation
timber harvesting (followed by natural regeneration) has tbediversity of forest communities. Research has documented
harmful effect of increasing inbreeding and/or decreasititat a single prescribed fire achieves the immediate goal of
genetic diversity in white oak populations. During 1997 methilling regeneration by invasive tree species with minimal
ods were developed to use white oak DNA to identifsombustion of the forest floor. Additionally, base cation pools,
uniquely nearly every individual tree in a typical white oakitrogen, and pH in the organic soil horizon were increased
stand. These methods will enable the assessment of théogffire for up to one year. The results of a study of seedling
fects of timber harvesting on inbreeding and diversity in 199&hysiology and growth suggest that a single prescribed fire
in comparison between cut tracts and uncut “control” tractaay further promote red maple performance without increas-
The results will be of immediate use to forest managersimg oak performance sufficiently to compete with red maple.
choosing strategies that will permit utilization of wood fibe€ombined with current data suggesting the importance of
while protecting diversity for future forests. repeated burning for control of invasive species in the

It is useful to have available “genetic markers” that canidstory, it is evident that repeated burning and the resultant
be used to identify populations with unique qualities and thatrease in light availability will be necessary to maintain
therefore deserve special attention in genetic conservatibase forests as the oak forests they are today.
and management programs. Recent work suggests that thereliminary research has been initiated to evaluate the
DNA in mitochondria may be useful for this purpose. Thugield impacts in hardwood processing facilities related to the
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adoption of new nondestructive machining technologies sumbunty in the mountainous region of eastern Kentucky. Ki-

as scanning and optimized cutting. Initial yield impacts asematic GPS was used to accurately position road centerlines,

sociated with alternative product designs demanded by cuaiile the electronic distance measurement device was used

sumers in the U.S. and world marketplace are being evaluremotely sense the amount of offset from structures to the

ated. Employment and leadership opportunities for wome&iPS receiver’s antenna. The resulting geographically refer-

wood products professionals in wood products organizaticgrsced locational data of roads, structures, and service facili-

around the world are being investigated. ties, such as fire hydrants, will be used by emergency ser-
Studies on big-eared bat species are complete. Both Virgiviiees such as the fire department, police, and ambulance ser-

big-eared bats and Rafinesque’s big-eared bats feed predatices. Currently available data indicate that the techniques

nantly on moths. Virginia big-eared bats foraged primarily neamployed are operational in the mountainous area, and

cliffs with forest cover, whereas Rafinesque’s big-eared b#dsational data meet accuracy requirements.

foraged in oak and hickory forests. Both species require ex-

panses of closed forest in which to forage, to protect rOOStR%search Projects

sites from disturbance, and to sustain reproduction of their meth

prey base. Studies on diurnal roost selection of red bats are ﬁé&Dﬁf'OpmgmtOf C$nsefvati?]f_l S:'fatt)?tgiteé fOtr Foﬁi-iwell(ling Wildlife

completion. Bfats are radio-tracked in both th(.e northern alggon%mr; nggsnsm%eggc:? gulrcfacz:a1 I:/I(iane ziafme{tibnéfltématives —

southern portions of the Cumberland Plateau in eastern Kenj v. Ringe

tucky. Data showed red bats used the outer canopy of 12 diffeffects of Forest Management Practices on Forest Nutrient Status —

ent species of hardwood trees as diurnal roosting sites, witdV-A. Arthur

ects of State Interval Size and Number of Predictors on Dynamic

hickories and yellow-poplar used most frequently. Red bats pl':’g'Programmin g Solutions in Forestry M-H. Pelkki

ferred roost sites in upland habitat (i.e., near ridge tops). R&@juating Differential GPS Positioning Accuracies in Forestry Ap-
bats foraged in forested habitat, but also used streams, fieldglications —C.J. Liu
and human residential areas. There was substantial Over|a%qwetic Consequences of Silvicultural Practices in Eastern Kentucky
: — D.B. Wagner
foraging are‘f’l_s Of, red bats', . . Indicators of Ecosystem “Quality” in the Mixed Mesophytic Forest
GPS positioning techniques compiled with an electronic — p.J. Kalisz
distance measurement device were used to map rddaspecific Phylogeography of Plant Mitochondrial DNA B-B.

centerlines, structures, and public service facilities in a ru&a&é’!"{‘%ﬁéction of Bats in Forests in Eastern Kentuckyld- Lack
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Horticulture and Landscape Architecture

The Horticulture and Landscape Architecture faculty con- Herbicide evaluation for weed management in woody or-
ducts mission-oriented research, combining basic and apphednentals, ground covers, annual bedding plants, and veg-
approaches related to the production and use of horticultwgtdbles was performed in field sites. Newly labeled prod-
crops and landscape architecture. Research activities are cots, experimental products under evaluation, and industry
centrated in the broad topics of integrated crop managemstandards were compared in each cropping system. Result-
crop improvement, and landscape architecture. ing data are contributing to the expansion of herbicide labels

to include more plants important to Kentucky.

Integrated Crop Management

Apple fruit sorbitol dehydrogenase activity has bee%mp Improvement

shown to be affected by source-sink ratio and inducible in In addition to the existing protein methyltransferase spe-
vitro. High levels of competition for sorbitol among sinksific for Lys-14 in the large subunit of Rubisco (enzyme in
from situations such as excessive crop loads or foliar dgpiotosynthesis), a second protein methyltransferase has been
age from pests might reduce sink activity or demand for cdiscovered in the chloroplast of spinach plants with speci-
bohydrate. This emphasizes the need to adjust crop loadfagity for the N-terminal Met in the small subunit of Rubisco.
propriately and control pest problems through harvest. While there does not exist any nucleotide or amino acid se-
Commercial quality cut roses can be grown economicatippence homology between this newly discovered
in a single-stem system from cuttings using 6 to 10 cm canethyltransferase and other known methyltransferases, func-
tainers on mobile trays with ebb and flood subirrigatiotional homology does exist with the pilin processing pepti-
Marketable yields for the greenhouse space are significarthses from Granpathogens. This functional homology may
increased over conventional production systems, although indicative of mechanisms involved in subcellular com-
capital costs and management intensity are increased. HEatinications between chloroplasts and represent new bio-
mated internal rates of return were 77 percent for year-rowttemical pathways and processes that can be exploited for
rose production and 175 percent for rose production spedifierease in carbon fixation by plants.
cally targeted to the Valentine’s Day market while integrated L-isoaspartyl protein methyltransferase is an enzyme
with other greenhouse products over the rest of the yearfound to specifically methylate several proteins in the seed
Carbohydrate accumulation in marigold seedlings was rhiring germination. This is the first enzyme found in seeds
only affected by light intensity and G@oncentration but that is involved in protein repair and can have a direct bear-
was reduced by the initial carbohydrate concentration at simg on reduced seed vigor and viability.
rise. Night temperatures in greenhouses can be controlled t&orgoleone, produced by living sorghum roots, is an ex-
maximize accumulation of carbohydrates, growth, and plaremely potent inhibitor of Photosystem Il and could be uti-
quality while minimizing energy costs. lized, with reformulation, as an active, soil applied herbicide, or
The Controlled Water Table (patent pending) irrigation sya-model for synthetic herbicide development. As we progress
tem automatically maintains an optimum water/air relatiotoward understanding the biochemical basis for sorgoleone pro-
ship in growing media with no runoff. Seedlings in plug trayduction in higher plants, we may be able to manipulate produc-
flower and vegetable transplants, flowering pot plants as wih of this and other related compounds to enhance weed sup
as hydroponic lettuce were produced with the system.  pression provided by a living crop, and later by its residues.
Pruning the radicle tip of selected oak seedlings increasedlhe natural, antimicrobial, and volatile compound E-2-
root regeneration and could be effective in producing comexenal was shown to inhibit growthBbétrytis cinereaan
tainer-grown oak liners with a more fibrous root system. economically important pathogen of strawberries and grapes,
A cabbage Integrated Pest Management program was aritigher concentrations and stimulate its growth at very low
ducted with commercial growers in south central and easbncentrations. The observation that natural volatile com-
ern Kentucky. Insect and disease data resulted in recomnmaunds from fruit can both inhibit and stimulate disease
dations published aAn Integrated Crop Managementspread provides a basis for understanding the role of these
Manual for Kentucky Cabbage chemicals in the “real world” and should provide new strat-
Weed barrier mats with a shallow bark mulch resulted @gies for control of disease on foods of plant origin.
excellent strawberry root development and production andHybrids (F1 and BC1) betwedrycopersicon hirsutum
reduced weed populations. andL. pennellii(tomato) that were highly resistanBemesia
argentifolii (spider mite) and with low concentrations of acyl
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sugars esters were identified. This indicates that acyl sulesearch Projects
ester concentration is not the only mechanism of mite res}iﬁﬁvity and Mode of Action of Natural Products with Fungicidal Proper-

tance in these populations. ties —L. Weston, P. Jeandet, C. Jaubert, and R. Harmon
The high temperature (31°C) responses of two populksttimicrobial Properties of Naturally Occurring Volatile Compounds from
tions each of strawberryragaria chiloensisand F. Plants —T.R. Kemp

S . Comparison Fertilizer Application Methods on Nutrient Release and
virginiana, revealed no differences between the Kentucky g owin ofPelargonium hortorur—D.L. Ingram and J.W. Buxton

and the CanadiaR virginianapopulations in mean net as-Controlled Water Table Irrigation for Container Plant Productiod. ¥
similation rate or relative growth rate, but the South Ameri- Buxton

canF. chiloensisrelative growth rate was more stable thaj2¥!ly Sultivar and Production System Evaluations Dunvel
ensities and Secretions of Trichomed.goopersicon— J.C. Snyder

that of the North American group. Overéllvirginianawas  peyelopmental and Environmental Influences on Carbohydrate Partition-
more stable thak. chiloensisat high temperature. Straw- ing in Fruit Crops —D.D. Archbold
berry cultivars with significant proportions of their parentEvaluation of Scab-immune Apple Cultivars Using IPM and Organic

age fromF. chiloensismight perform poorly in Kentucky E?gggggiis_‘]'e Strang, G.R. Brown, R.T. Jones, J. Hartman, and

compared to those with moFe virginiana genetics, espe- gyajuation of Cut Flower Species for Adaptability to Improved Green-
cially during periods of higher temperatures. house Production Practices and Extended Postharvest LReG—

Cooperation in a regional research project provides con-Anderson

. h e h . -valuation of Bacterial Leaf-spot-resistant Pepper Cultivars and Breed-
tinued identification of improved rootstocks and cultivars & ing Lines in Epidemic and Disease-free Environments.-Rowell,

quired by the Kentucky fruit industry. Currently, rootstock RT. Jones, and W. Nesmith
effects on high density apple, peach, and plum production Breluation of Controlled Atmosphere Anoxia Treatments as a Potential

being evaluated. Included in the evaluation are candidatePisinfestation Technique for Thrips and Spider Mites in the Green-
tstocks f dth 1d. O fth tint ti house —R.G. Anderson, D.A. Potter, and R.S. Gates
roo(Stocks from aroun € world. Une ot the most INterestpg,ation of Conventional and Transgenic Summer Squash Cultivars

aspects is a Chinese peach rootstock that is delaying bloom.for Yield, Quality, and Disease Resistanc@&-Rowell and W. Nesmith
Bacterial leaf spot has been identified as the most seribigghicide Evaluations in Vegetable Crops and Woody and Herbaceous

; ; i i Ornamentals —.A. Weston and R.E. McNiel
dlsegse affecting CommngIal Pepper proQuctlpn 'T‘ Kentu?llr(‘l}/eraction between Ethylene and Polyamines during Seed Germination
and in all states bordering Kentucky. High-yielding, resis- 4 Early Seedling Growth -R.L. Geneve
tant varieties with good horticultural characteristics have begtnomic Analysis of a Knowledge-based Manufacturing System for Green-

identified after the third year of extensive testing under in- house Rose Production FWoods, R.G. Anderson, and R.S. Gates

duced and natural epidemic leaf spot conditions Mechanism and Significance of Post-translational Modifications in the

.. . . Large Subunit of Ribulose Bisphosphate Carboxylase/Oxygenase —
Transgenic virus-resistant summer squash cultivars wereg |~ Houtz

evaluated for the first time in Kentucky in 1997 together witllechanisms of insect resistanc&lanum berthaultéindS. mammosum
conventionally bred varieties and breeding lines. Several— J. Snyder

: - : i nitoring Wild Ginseng in Kentucky -R.T. Jones
transgenic and new conventionally bred cultivars exmblt%@nd-use Planning for Rural Development in the Coal-producing Coun-

excellen_t virus resistan_ce, yields, and quality. _ _ ties of Eastern Kentucky -F.J. Nieman
Daylilies (Hemerocallis spp.were evaluated for inclusion Pesticide Residues and LongevityG-Antonious and J. Snyder
in the Fall U-Pick and roadside markets to complement pur:ﬁ?‘e”t'al of Pungent Pepper for Pest Contral -Snyder and R. Hadad
(iR

. stharvest Quality Evaluations of Leaf-spot-resistant Pepper Cultivars
kins, chrysanthemums, and ornamental gourds. Of 105 ¢ " B. Rowell, W. Nesmith, and R.T. Jones

vars evaluated, many bloomed in early fall, but only ‘Cistpost-translational Modifications in Ribulose Biosphosphate Carboxylase/
consistently bloomed in September each year from 1993 to 19970xygenase —R.L.Houtz
Pot-in-pot Tree Production Practices for KentuckyR-E. McNiel
Production Research on Artificial Shade and Woods-grown Ginseng and
Landscape Architecture Goldenseal —R.T. Jones
Rootstock and Interstem Effects on Pome and Stone Fruit Tr&&fR—
As electronic land use/land cover data becomes moreBrown
readily available, planning for crop variety and producti(ﬁpedless Table Grape Cultivar and Training System EvaluatiGnR—

. . . L Brown and D. Wolfe
potential will become more feasible. By establishing a modg|, ic.ast Tree Fruit Cultivar Evaluation 6-R. Brown, D. Wolfe, J.

with physiograhic and cultural varieties, Extension agents strang, and R.T. Jones
and farmers will be aided in their decision making relative &patial Models for Parking and Pedestrian Circulation in Historic Down-
maximum production efficiency. towns —N. Crankshaw

. . . Supersweet Corn Cultivar Evaluations}k&. Strang, R.T. Jones, J. Snyder,
Small historic downtowns possess a tension between propy gione and D. Lowry

viding adequate parking, preserving historic resources, and gigtainable N Management: Intensive Crop Production and Improved Wa-
ating a livable human environment. Economically thrivin%ﬁ ter Quality —D.C. Ditsch, R.T. Jones, R.C. Pearce, and J.H. Grove

downtowns that have maintained a comfortable human en chnical and Economical Efficiencies of Producing and Marketing Land-
scape Plants -R.E. McNiel

ronment whilgorovidingparkingfor Iargenumbers of cars Were Tq physiological Bases for Alleopathic Interference of Sorghum spp. as
studied. The most successful strategies were the on-street, bloakediated by Sorgoleone -=A. Weston, C.I. Nimba, and J.S. Pyrek
interior, and alley slot models because they avoid encroachmdsgt of Natural Volatile Compounds for Control of Microbial Spoilage

: e and Quiality of Strawberry during Modified Atmosphere Storage —
of the street into the block. All models have specific strengthsD' Archbold, T.R. Kemp, B. Langlois, and M. Barth

that may make them appropriate for application in a particu|ging Available Tobacco Resources to Diversify Farm Enterprises and
downtown. Increase Income -R.T. Jones and D.C. Ditsch
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Nutrition and Food Science

The Department of Nutrition and Food Science is supportdemonstrated that acetaminophen-induced liver cell injury
by the Agricultural Experiment Station (AES) at the Univeinvolves depression of the liver antioxidant defense system
sity of Kentucky through supplies and salary of four faculignd oxidative stress. The possible protective effects of two
members and one chairperson, each with joint appointmeartgioxidants, vitamin C and vitamin E, and two glutathione
and approved projects in the AES. AES faculty perform efimportant antioxidant in the body) precursors, N-acetyl cys-
tensive research, administrative, service, and instructionalte$re and S-adenosyl methionine, against acetaminophen-
signments for the Department of Nutrition and Food Sciendéeduced depression of the antioxidant defense system were

Based on the following finding—"“For the two out of threstudied using liver cell culture system as a toxicity model.
adult Americans who do not smoke and do not drink excdgie results showed that pretreatment with each of the four
sively, one personal choice seems to influence long-tecampounds partially protected against injury to the cell mem-
health prospects more than any other—what we eat” (DHHfane and partially prevented the decline of cellular glu-
1988)—the Department of Nutrition and Food Science strivieghione levels and the depression of antioxidant enzyme
to maximize quality of life and human potential at the statagtivities caused by acetaminophen.
national, and international levels through prevention and re-
duction of nutritional deficiencies and diet-related noncoms

. . . . .Cancer
municable diseases by the improvement of dietary practices
and other related behavior. Chow

Research on human nutrition, diets, and health helps oo yoyic effect of endotoxin is partly attributable to

provide the means to achieve optimal health and well-beipg o ased generation of reactive oxygen species by endog-
through improved nutrition with a high quality food supplye, o5 mediators of inflammations. Manganese superoxide

As part Of research strategy for deyeloping A Healthy EdH]smutase (Mn-SOD), which catalyzes the dismutation of
‘%ated Citizenry,” the PreS|de_n.ts Science AFV'SOT ha§ ide liperoxide radicals, is an important antioxidant enzyme in
f'?d the need for.human nutrition re;earc_:h thatis ummateé\)érobic organisms. To understand the role of superoxide radi-
aimed at promoting heaith, p_reventlng disease, and reduciags iy the endotoxemia, studies were conducted to deter-
health care costs. The main thrq;t Of_ AES-s_upported (,jrﬂfne if increased express of Mn-SOD gene alters oxidative
partmental research includes nutrition in relation to Card'Bamage resulting from endotoxin treatment. The results ob-
Vascu_lar dlsee}se., cancer, eating disorders, nutrlent—drugtmhed support the view that increased oxidative damage to
teractions, antioxidant status, anq alcohol abyse. Departm&iinprane lipid plays a role in the pathogenesis of acute
goals are to support the design, implementation, and evalHﬂdotoxemia, and that increased expression of Mn-SOD gene

tion of basic s_tud|es of nutrition and d|etar3_/ modulation %a}/ be attenuating endotoxin-induced oxidative damage.
gene expression and cellular and metabolic processes tha

can affect outcomes to prevent both nutritional deficiencies
and nutrition-related chronic disease. Interdisciplinary cdeancer
laborations are sought with other units since the Natior@lauert
Academy of Sciences has recognized nutrition and food sci-
ences as the most interdisciplinary of all sciences.

Our objectives were to examine if hepatocarcinogenesis
by peroxisome proliferators (PP) is related to the induction
of oxidative damage or cell proliferation. We have studied
Alcohol the effect of PPs on the activation of the transcription factor
Chen NF-kB. We first found that the PP ciprofibrate (CIP) increased

) . the DNA binding activity of NF-kB in rat liver. NF-kB was

Acetamlnophgn (APAP)_ IS a_commonly used over-thgrs, activated in rat hepatoma H4IIEC3 cells, which are re-
counter analgesic and antipyretic. Overdose or a Iong'teéﬂbnsive to PPs. We next found the antioxidants vitamin E
use of acetaminophen or medicinal preparations containg}gN_acety' cysteine inhibited NF-kB activation in H4IIEC3
acetaminophen (such as Tylenol) can cause fatal hepatic Qs e next tested whether overexpression of a hydrogen
crqsis or chronic nephropathy in humgns orin eXper_imenb@roxide-producing enzyme in Cosl cells was sulfficient to
am_m_als_. Although the exact mecham;m of acetamlnophg&ivate NF-kB. Transfection of this construct into Cos1 cells
toxicity is not well understood, a possible mechanism sug-,q presence of the substrate, linoleic acid, resulted in in-

gested for acetaminophen-induced liver toxicity is oxidativg . 4sed levels of an NF-kB-regulated reporter gene. These
stress produced during the metabolism of this drug. We have
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studies provide evidence for the hypothesis that hydrogeating Disorders

peroxide is responsible at least in part for NF-kB activatiogsercer

These studies show that oxidative mechanisms may be im-

portant in the development of cancer. Dietary antioxidants The interactions among diet, food intake, and physiologi-
therefore may be important in inhibiting cancer. Producti®@! status are an integral part of the profile of optimal health
of foods with higher antioxidant concentrations therefore méiyhuman nutrition. However, the regulation of food intake,
be important in the future. including the influence of diet composition, is not well un-
derstood. Appropriate food intake, efficiency of nutrient uti-
lization, efficiency of growth, and effects of dietary insuffi-
ciency (qualitative or quantitative) all contribute to quality
Hennig of life and resistance to disease. We have shown that food

Epidemioloaical studies indicate that dietary plant fats intake in male rats is correlated with central nervous system
P 9 yp NS) histamine receptor binding. Our operating hypoth-

negatively and dietary cholesterol positively correlated Wiesis is as follows: “Elevated CNS histaminergic activity is
the incidence of cardiovascular disease. However, recentie- =~~~ - : . : . .
-arigrexigenic, and diets which activate the histaminergic sys-
search suggests that unsaturated fats may be atherogenli; e- - - . i
em cause anorexia.” Based on recent findings in our labora

cause of their contribution to cellular oxidative stress and tha

S o . . .tory, we have extended our original hypothesis to include
cholesterol may exhibit antioxidant properties. To test this hy- . . . .
. : ) ) . e observation that male and female histaminergic responses
pothesis, rabbits were fed diets supplemented either with CSFe significantly different. Differential histaminergic re-
oil (CO) or CO plus added cholesterol (CO+C) for 10 weeks 9 y ) 9

Relative to native lipoproteins, endothelial cells exposed 3gonsesin males and females offer a possible insight into the

lipolyzed lipoprotein remnants experienced a significant iR_reponderance of female eating disorders, particularly anor-

. N . ; Xia nervosa (AN), a serious health problem in the United
crease in oxidative stress, as evidenced by increased DCF {10~ . : ) .
. L . _States, with occurrences ranging up to 5 in 100 in teenage

rescence. NF-kB, an oxidative stress sensitive transcriptjon .
. . . .females. More than 90 percent of anorexics are female. AN

factor, was markedly induced in cells treated with both natiyé . : o
. . ) . as the highest mortality rate of any psychiatric disorder.

and lipolyzed lipoproteins derived from the CO group, com-

pared to the CO+C group. Independent of lipolysis, oxidative
stress was markedly decreased in cells exposed to lipofResearch Projects
teins derived from anrmarls fed CO+C. Furthermore, d'Et%Yetary Vitamin E/Fat and Oxidative Damage 6K. Chow
cholesterol supplementation protected endothelial cells agaifigti-mediated Endothelial Injury -B. Hennig
lipolytic remnant-mediated barrier dysfunction. These datechanism of Hepatocarcinogenesis by Peroxisome Proliferators and
continue to support the hypothesis that lipolytic lipoprotejn !nfluence of Dietary Antioxidants— Glauert
pr;] _yp d th I poly P |f3 N trient-alcohol/Oxidative Drug Interactier Chen
remnants are atherogenic an t at_sma amounts_ Ol SUPPHg Histaminergic System and Eating Disorders.-P- Mercer
mental cholesterol may provide antioxidant protection.

Cardiovascular Disease
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Plant Pathology

Research efforts are directed toward three major goalsirdjoduced into cells. However, they were disassembled when
understanding determinants of infection and pathogenesithim inoculum contained purified TMV RNA. The 126 kDa
viruses and microorganisms which invade plants; b) undand/or the 183 kDa protein may play(s) a role in the comple-
standing determinants of resistance in higher plants; andioh of disassembly of TMV particles at the onset of infection.
managing plant diseases in as environmentally benign andspecific binding between the coat protein (CP) and the
economically viable manners as are practical. helper component (HC) of the tobacco vein mottling potyvirus
(TVMV) was characterized. The HC interacted with either viri-
ons or CP monomers originating from the aphid-transmissible
TVMV-AT but not from the non-aphid-transmissible TVMV-

A bioassay was developed to measure aggressivenesNAf. There was a strong correlation between the aphid trans-
Colletotrichum graminicoldo corn pith. Most of the fungal missibility of a series of TVMV variants having mutations in
isolates were vigorously invasive, but one was not. Matinggarticular amino acid domain of the CP and their ability to
between this isolate and more aggressive ones were initighgdl HC. Mutants of TVMV with key amino acid substitu-
to clarify the genetics underlying virulent behavior. The bigions in the CP failed to infect tobacco plants systemically. A
assay is potentially valuable to corn breeders, since curreettain net charge evidently must be maintained near the CP
screens for resistance to anthracnose stalk rot are time-desterminus for systemic virus movement to occur.
suming. Progress was also made toward determining a methothfectious RNA transcripts representing the genomic
for conducting insertional mutagenesisGn graminicola RNAs of two strains of peanut stunt virus, PSV-ER (sup-
Clarification of the genetics d. graminicolashould im- ports replication of satellite RNA) and PSV-W (defective in
prove control options for this damaging pathogen. satellite RNA support) were used to construct reassortants.

Polygalacturonase (PG) may be a virulence factor for tBepport of PSV satellite RNA replication mapped to RNA 1
chestnut blight fungu€ryphonectria parasiticaHowever, of PSV-ER. Infection of tobacco with PSV subgroup Il strains
when the gene encoding the basic PG produced in cultirrgéuced unusual cytoplasmic ribbon-like inclusions, the in-
was disrupted, mutants induced cankers similar in sizedaction mapping to PSV-W RNA3.
those induced by the parental strain, demonstrating that thisThe first pathway-specific step of ergot alkaloid biosyn-
PG was not a virulence factor. The PG produnadvowas thesis in the fungu€laviceps purpureas catalyzed by 4-
acidic. Attempts were made to characterize a major acidigamma,gamma-dimethylallyl)tryptophan (DMAT) synthase.
PG produced in cankers for additional gene disruption stugkgot alkaloids are also produced by fungal endophytes of
ies. forage grasses. The ergot alkaloids can cause episodes of tox-

Magnaporthe griseas a pathogen of diverse grasses. ligity to livestock. The DMAT synthase gene was cloned from
Kentucky, it has caused serious losses to golf course fairw@¥aviceps fusiformisnd two isolates of. purpurea Am-
seeded with perennial ryegrass. It is also a pathogen of woglification of the DMAT synthase gene from the endophyte,
wide renown through inciting blast in rice. THegriseaBUFI  Neotyphodium coenophialufmAcremonium coenophialgm
gene suffers high frequency mutation in certain sexual crossesealed a product of expected size. Obtaining the DMAT
Characterization of tfBUF1locus in a number of mutant prog-synthase gene is essential for genetic modification of the en-
eny revealed that the gene had been deleted throwglphyte to reduce or eliminate its ability to cause livestock
intrachromosomal recombination, and that these events affettedcosis.
the chromosome of just one of the parental strains. High fre-
guencyBUF 1deletions occurred only in heterozygotes resukesistance
ing from crosses between parents with diffeR0E 1alleles.
Molecular and genetic characterizatiofbfgriseashould shed ~ The endophytic grass symbionts belonging to the fungal
light on its notorious pathogenic variability. generaEpichloeandNeotyphodiunincrease plant resistance

Tobacco mosaic virus (TMV) particles undergo bidirede stress. One of the bioprotective mechanisms involves sym-
tional disassembly when introduced into host cells. Progdnigsis-specific alkaloids. Among the various classes of alka-
negative-strand viral RNA begins to be produced at about thls produced, the most abundant are the saturated 1-
same time that 3'-to-5' disassembly is initiated. Particles caminopyrrolizidines (lolines). N-formyl loline was demon-
taining mutant forms of the viral RNA in which large sectionstrated to be a fungal product. A genetic analysis of loline
of the 126 kDa and 183 kDa protein open reading frames wallealoid expression b¥pichloe festucaavas conducted.
missing were not disassembled in the 3'-to-5' direction wh8trains differing in their ability to elicit loline accumulation
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were crossed; of 49 F1 progeny, 29 caused expression (Lolef), from metalaxyl-sensitivity to metalaxyl-resistance, as
and 20 did not (Lol-). A Lol+ was then backcrossed to theell as from understanding changes in production practices
Lol- parent, and 88 backcross progeny (BC1) were tested; taneoring build-up and spread of the disease, was essential to
ratio was 44 Lol+:44 Lol-. The segregation pattern supportdge Commonwealth’s obtaining from the Environmental Pro-
the hypothesis that allelic separation at one genetic locus tdetion Agency an emergency exemption for the use of Ac-
termines segregation of the Lol+ and Lol- phenotypes. Anahpbat MZ to protect the tobacco crop in 1997. Evaluation of
sis of amplified polymorphic DNA among 53 BC1 progengxperimental fungicides, and the pursuit of labeling for these
indicated a marker in all 26 Lol+ progeny but in none of thes appropriate, was continued. While commercially accept-
27 Lol- progeny. Since research is ongoing to reduce or elimble burley cultivars highly resistant to blue mold are un-
nate production of the livestock-toxic ergot alkaloids, it withvailable, assessment of current and experimental varieties
be essential to understand the expression and roles of prateeealed that Tennessee 90 has significant tolerance. An un-
tive alkaloids remaining. Findings may also be foundationekpected consequence of these various observations was the
to the use of lolines as protectants for other cultivated plamtsalization of how much greater a contribution to loss is sys-
The double-stranded (ds) RNA isometric viruses assot@mic blue mold than had been appreciated.
ated with a debilitating disease bffelminthosporium Continuing investigations into the effect of cropping se-
victoriag, the causal agent of victoria blight of oats, wemguences on soybean cyst nematode (SCN) population densi-
characterized and designated Hv190S and Hv145S. Ties and soybean yields indicated the importance of achiev-
Hv190S virus has an undivided dsRNA genome. Its cormg a proper match between the SCN race and the resistant
plete nucleotide sequence revealed two large overlappsaybean variety grown as well as the importance of testing
open reading frames, one coding for the coat protein and theSCN levels before planting a susceptible variety.
other containing the consensus RNA-dependent RNA poly- The detrimental effect of Aphanomyces root rot in alfalfa
merase motifs. The 190S and 145S dsRNAs are not relateds shown to persist beyond the seeding year. However, use
Each of the 145S dsRNAs has unique sequences. Higbfyappropriate resistant varieties can save growers the loss
purified 145S virions contained four dsRNAs; their capsiag more than $500 per acre in stand establishment costs and
were essentially those typical of the 190S virions. Evidentfyrst-year yield income. Moreover, since many alfalfa fields
the 145S dsRNAs are packaged in capsids encoded byateon highly erodible land, and since stand establishment
190S virus and the 145S dsRNAs are satellites. Virus-infectedjuires inputs of agrichemicals and tillage operations, im-
isolates ofH. victoriaesecrete a broad-spectrum antifunggiroving the rate of successful establishment reduces the run-
polypeptide, “victoriocin.” Purified victoriocin was resolvedff loss of chemicals and soil.
as a single band with an estimated molecular mass of 8 kDaAlthough the epidemiology of apple scab primary infec-
The aim is to isolate the gene encoding victoriocin and tions has been studied extensively, less is known of environ-
transform plants with this gene. The transgenic plants woultkntal parameters affecting secondary infections by conidia
likely be resistant to several fungi. and consequent disease spread. Research was undertaken to
A putative protein kinase, designated Hv p68, wadarify these latter issues. Results indicated that: a) infection
overexpressed in virus-infectét victoriae The activated levels increase with increasing inoculum doses up to about
form of Hv p68 is proposed to play a role in inhibition 0£00,000 conidia/ml; b) apple seedling susceptibility varies with
fungal protein synthesis, contributing to loss of virulencthe time of year; c) infection levels increase with increasing
and possibly providing the means for novel disease contmlration of leaf wetness; and d) apple leaf susceptibility var-
ies with leaf size. Individuals who create epidemiological
models for field management of apple scab will now have data
that can be used to help manage secondary infections.
Research was pursued to address biological control of
soilborne plant pathogens_ for sustainable crop prOdUCtIWésearch Projects
One necessary step here is to understand the natural mycer
rhizal fungal populations in soil. Spores of glomaleaf?cggressifvggfﬁs_a[\% P\?;ng%ecgiﬁy Determinants in Anthracnose Stalk
(arbuscular) mycorrhlzal fungiindigenous to soils in a CethS%tgoErgot Alka.lo.id Biosynthesis by th&cremoniumEndophyte
tral Kentucky cropping system were about 50 percent Vi- 4t Tall Fescue —C.L. Schardl
able. The range was 35 to 60 percent, regardless of spgigs of Virus Virulence/Host Resistance in Potyvirus-tobacco Inter-
population density, time of year, or crop. Viability sometimes actions —T.P. Pirone

: : iglogical Control and Management of Soilborne Plant Pathogens for
rose at the time new spores were produced in late summ@ Ustainable Crop Production 3-W. Hendrix

and fall, bu.t not appregiably. _ ~ Biological Improvement of Chestnut and Management of the Chest-
Factors influencing important tobacco diseases—in par- nut Blight Fungus —t. Shain

ticular, blue mold—were studied to improve managemeﬁharacterization of Viral Genes and Gene Products which Mediate
! s . Aphid Transmission and Cell-to-cell Movement FP. Pirone

F)pt_lOﬂS. Compu’Fer mon'to””g O_f en\_llronm_ental Parametec(,ﬁemical Controls for Tobacco Diseases under Greenhouse, Float Bed,

indicated that site characteristics, including soil type and pjant Bed, and Field Conditions W.C. Nesmith

moisture, may affect blue mold intensity. Knowledge gainéavelopment of a Cucumovirus-based Tobacco Transient Expression

from monitoring shifts in the blue mold pathogen popula- Vector —S.A. Ghabrial

Management
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Disassembly and Early Gene Expression of RNA Plant Viruses Melecular Basis of Disease in a Virus-infected Plant Pathogenic Fun-
J.G. Shaw gus —S.A. Ghabrial

Distribution of Bacterial Leaf Scorch in Kentucky 3-R. Hartman  Molecular Systematics of Grass Symbionts of the Fungal Family

Effect of Conidial Inoculum Dose and Temperature on Development Clavicipitacea (Hypocreales) -G.L. Schardl

of Apple Scab —J.R. Hartman Mycorrhizal Fungi in Relation to Health and Vigor of English Box-
Effect of Cropping Sequence on Soybean Cyst Nematode Reproducwood —J.W. Hendrix
tive Ability and Soybean Yield -B.E. Hershman Mycovirus-host Interactions in Diseased Isolateldeiminthosporium
Effect of Reduced Tillage on Disease Development in WheBtLE- victoriae— S.A. Ghabrial
Hershman National Dogwood Anthracnose SurveyJ-R. Hartman
Evaluation of Disease Management Strategies for Tobacco and V@gtimizing and Testing the Utility of a PCR Technique to Detect the
etables —W.C. Nesmith Tobacco Blue Mold Pathogen &-L. Schardl
Evaluation of Fungicides and Biocontrol Products for Control d?est Predictive Technology for Apple Disease ManagemeidtR—
Turfgrass Diseases - Vincelli Hartman
Evaluation of Landscape Austrian Pines for Pine Tip Blight DiseaBéant-fungal Endophyte Interactions: Potential for Cultivar Improve-
and Assessment of Management Strategies R—Hartman ment in Species dfestucaandLolium — M.R. Siegel
Forage Legume Viruses: Identification and Genetic Resistance Rirylogenetics oEpichloéSpecies and Related Grass Mycosymbionts
Improved Productivity —S.A. Ghabrial — C.L. Schardl
Genes of Grass Endophytes Determining Expression of Protect®etyvirus Replication and Pathogenicity 3. Shaw
Alkaloids —H.H. Wilkinson Proteinaceous Inhibitors @ryphonectria parasiticin Chestnut Bark
Genetic Analysis of Avirulence/Virulence Magnaporthe griseaa — L. Shain
Pathogen of Rice and Other Grassedtk. Farman Rotation of Resistance Genes to Maintdi&terodera glycinebelow
Genetic Analysis of Bioprotective Alkaloids Produced by Grass Sym- the Damage Threshold -B-.E. Hershman
bionts —C.L. Schardl Speciation ofStenocarpelld&ungi Causing Ear Rot in Kentucky P-
Genetic Determinants of Parasitism and Pathogenicity in Vincelli
Colletotrichum graminicola— L.J. Vaillancourt Strategic Utilization of Resistance Genes to Prevent Virus-induced
Host-pathogen Interactions betwe€astaneasp. and the Chestnut  Yield Losses —S.A. Ghabrial
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 Systemic Induced Resistance in Cornl=3. Vaillancourt
Improvement of Alfalfa Stand and Yield Usifgphanomycesesis- The Potential for “Vaccination” of Corn against Stalk Rot Diseases —
tant Varieties —P. Vincelli L.J. Vaillancourt
Integrated Management Program for Sclerotinia Crown and Stem Rbe Role of Signal Transduction in PathogenicityCafllectrichum
of Alfalfa — P. Vincelli graminicolato Corn —L.J. Vaillancourt
Interactions of Tobacco with the Biotrophic Fund®eronospora Urban Tree and Ornamental Plantings Disease EvaluatiolsR—
tabacina Potential for Enhanced Disease Resistancec- Hartman
Schardl Viral Satellite RNAs as Riboregulators of Gene Expression in Tobacco
Management of Rhizosphere Dynamics to Control Soilborne Patho-— S.A. Ghabrial
gens and Promote Plant ProductivityJ¥W. Hendrix Wheat Head Scab Survey B-E. Hershman
Mechanisms of Transmission of Plant Viruses that Have a Nonperdi¢heat Seed Treatment and Foliar Fungicide Screenin®.&
tent Vector Relationship —F.P. Pirone Hershman

Mechanisms of Virus Particle Disassembly during the Establishment
of Plant Virus Infections —3.G. Shaw
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Regulatory Services

The Division of Regulatory Services administers state lalMilk Regulatory Program
pertaining to the manufacturing, processing, labeling, agdp Thompson
marketing of commercial feed, fertilizer, seed, and raw milk.
Its purpose is to protect farmers and other consumers fromrhe milk regulatory program administers the Kentucky
poor quality, mislabeled, or misrepresented products anditeamery License Law and Regulations. The program’s pri-
protect agricultural businesses from unfair competition frofary objective is to ensure the proper payment for milk pro-
those who might take short cuts in the quality of their produced in Kentucky. These payments must be based on a series
ucts. of accurate weights and tests. The program provides a market-
Feed, fertilizer, and seed are monitored in the manufddace environment that is fair and equitable for all individuals
turing or retail channels for reasonable and acceptable céd firms involved in the dairy industry. In 1997 the Division:

pliance with state laws through label review, product inspec- Reviewed and issued licenses to 13 milk buyers, 56 testers,

tion gnd samplmg, and gnalyzmg of products. Raw milk 'S 407 sampler-weighers, and eight raw milk transfer stations.
monitored during marketing to assure an accurate and equis,

table exchange between producers and processor and to eAnaIyzed and administered action on 3,216 official

sure the integrity of milk from farm to processor @hmples.
ory P ' » Conducted nine producer pay record audits.

Ten regulatory inspectors and one auditor travel throug-h'Conducted 64 inspections at 16 milk laboratories.

Zzgitt?r? Srg’::tgr’ dzolzcé:ggn?lmQ?SI’I-Itinrf]gef:r?]g (:?acrmtilr?ss, eac?d Trained and examined 49 sampler-weighers and 12 testers.
tor chegcks and .sam les s yécialt feed ferglizeryanc? Sée(gonducted 327 inspections of 165 sampler-weighers.

P P y ' ' <« Conducted 10 inspections of raw milk transfer stations.
products throughout the state.

The Division also offers to growers and homeowners seed
testing, soil testing, poultry litter and animal manure testinfeed Regulatory Program
and water and nutrient solution analyses for greenhouse grQz_ Miller
duction and float-bed systems of seedling production.

The feed regulatory program provides consumer protec-

. tion for the purchasers of livestock feed and pet foods, main-
Auditing Program tains a marketplace environment that promotes fair and eq-
H.S. Spencer uitable competition for the feed industry, and helps ensure

Audits of sales and fee payments were made on 296 of #%% safety and wholesomeness of animal products as human

milk, seed, feed, and fertilizer businesses in Kentucky to verlg/Od' In 1997 the program:

check-off and tonnage fees. Fees assessed to help pay the €ogtdministered actions on 4,029 official samples of com-
of inspecting, sampling, and analyzing commodities in accor- mercial feed involving 25,886 official tests to monitor
dance with Kentucky laws are: fertilizer, 50 cents per ton; feed,about 3 million tons of commercial mixed feed and feed
35 cents per ton; and seed, 4 to 24 cents per unit. During Mayingredients distributed in Kentucky.

raw milk is assessed a check-off fee of 3 cents per 100 pousdsAdministered a cooperative program with the FDA on
eight feed mills that mix restricted drugs in feed. An ad-
€g;litional 33 state inspections were conducted on mills that
mix non-MFA drugs in feed to ensure compliance with
medicated feed regulations. Thirty-one mills that mix no

Income From Fees in 1997:
FEEA ..o $650,54
FertiliZer ...cuuiieeeee e 660,228

MILK e 63,229 druas were inspected to ensure compliance with labelin

SO EESHNG vvveee e 157,498 19 nsp omp 9
. . anufacturing, and storage practices.

Seed tags, testing, and licenses ..o 367,10 onducted 7500 label reviews and maintained product rea-

TOTAL oo eeeeeeeeeeeseseeeeeeeeeeeeseeeseeseseeesen $1,898,604 : P g

istration for about 15,000 products from 900 companies.
These cash receivables were substantiated on 2,634 fettilCooperated with the Association of American Feed Con-
izer tonnage reports, 3,056 feed tonnage reports, 788 seetfol Officials in conducting the 33rd Annual Feed Manage-
reports, and 16 milk reports. These reports were checked foment Seminar at Shakertown, Kentucky. Thirty-six profes-
accuracy and compared with field audits of the firms sub- sionals from 18 states, Canada, and the FDA attended.
mitting them. An additional $2,600 was realized through au- Implemented the new Kentucky feed labeling require-
diting and correcting inaccurate reports. ments for livestock and poultry feeds.
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Fertilizer Regulatory Program » Cooperated with the USDA-Seed Branch regarding ship-
D.L. Terry ments of seed into Kentucky that were in violation of the
Federal Seed Act.

The Kentucky Fertilizer Law ensures that fertilizers sold |ssued 259 permits to label seed and registered 437 seed
in Kentucky are clearly and accurately labeled so that con-dealer locations.

sumers can make informed purchases of fertilizer and be as-
sured of its quality. The law also protects the legitimate fer- d Testing S 3
tilizer industry from unfair competition. In 1997 the progra eed Testing services

. . o ~_E.E. Fabrizius
* Administered actions on 3,658 official and 177 unofficial

samples of fertilizer involving 11,258 tests of the The seed testing program provides the seed industry and

1,000,000 tons of fertilizer distributed in Kentucky. ~ seed growers of Kentucky with competent, reliable, and
« Reviewed labels and registered 3,995 products from 4fRely analyses of their seeds for labeling requirements and

firms, including 240 who manufactured custom blends @fiality assurance. In 1997 the seed laboratory tested the fol-

fertilizers. lowing number of samples:
Official seed samples...........cooevvevvccciniiiiiee e 2,770
Inspection Program Regular seed samples (Service) ........cccovvvvvvvvvrveeneennnnn. 4,776
F. Herald Certified seed samples (Service) ...........ccceeevivniiinnennnnn, 490
Tobacco seed samples (SErviCe) ......cccvvvveeeeeeeeieeeeeeenn. 1,108

The inspection program aims to achieve industry compfiOTAL
ance with the consumer protection laws that the Division is N . ) ) o
charged with administering. This responsibility is carried out In @ddition to routine testing for purity, germination, and
by inspectors strategically located throughout the state, e&@¥i0us weed seed, the laboratory offers testing for seed vigor
with an assigned area to cover. They inspect manufacturf@gcelerated aging and cold test), seed moisture, seed size
plants, processing facilities, storage warehouses, and refgf€d count), and germination following fungicide applica-
stores; collect official samples of feed, pet food, fertilizefion- The laboratory also provides tests to seedsmen and live-
milk, and seed: review records: and offer advice and as$itck farmers for the presence of the fungal endophyte in tall
tance to clientele in improving their operations to achiey@scue seed and live fescue tillers.
compliance with the laws. In 1997:

» Ateam of nine inspectors performed 4,785 inspectiom%?" Testing Service

the processing, manufacturing, and marketing of feed, féJ. Sikora (Lexington)

tilizer, and seed. In addition, one inspector travelddL. Kirkland (UKREC, Princeton)

throughout the state to inspect and sample specialty feedSoil testing provides farmers. homeowners. areenhouse

fertilizer, and seed products in urban areas. One inspector gp ; L » gre :

covered the state to administer the Creamery License L9 erators, surface mine specialists, and others with scien-
. Inspectors collected the following numbers of official IC information about the fertility status of their soils. In
samples for laboratory verification of appropriate constitlefirmersmp with the (_Zooperatlve E)_(tensmn Service, 't_ also
ents and quality: provides them with lime and fertilizer recommendations

based on soil tests. We also offer analyses of poultry litter

FEEA ..ot 4,0@@ animal wastes for farmers and farm advisors, water and
FOIIZEN ... 3,688trient solution analyses for greenhouse operators and float-
SCEA ..o, 2,brd seedling producers, and non-routine, optional soil tests
IVHIK et 3,2i@ University of Kentucky researchers.
Samples analyzed in 1997 were:
Seed Regulatory Program SOl e, Number ..o, % Increase
D.T. Buckingham Agriculture ... 33,862 23
Home lawn and garden........ 6,107 .ooeiiiiiiiiie s -2
The seed regulatory program assures Kentucky farmsigip-mine reclamation ............. 35 s -29
and urban consumers of quality seed and promotes fair @whmercial horticulture ........ BL6 e -2
eqUitable competition among seed dealers and Seedsmeﬂsr@‘enhouse ............................... N -43
1997 the program: Research ......cccoccoeveeeveunn. 10,259 ..o, 20
. Collected and tested 2,770 official seed samples. Atr_azme residue in soil .......... 144 ... 11
« Issued ston-sale orders on 340 official seed samples Ani _al Waste_ .......................... 239 e, 232
P P ﬂ]u rient solution..........ccceeeuveeee. LS A -48

535 violative seed lots at seed dealer and seed proceﬁﬂ:
locations. AL
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Robinson Substation

Research and demonstration trials at Quicksand aaldo demonstrated at this site. In cooperation with Kentucky
Robinson Forest are primarily conducted by the departme8tate University, utilization of irrigation ponds for rainbow
of Agronomy, Horticulture, and Plant Pathology. Horticultrout and channel catfish production is being monitored.
ture research consists of trials with fruit, vegetable, and or-Three years of data have been collected at the Robinson
namental flower and shrub cultivars for both commercial aBperiment Station on the effects of rate and time of N ap-
home gardens. Agronomy research includes livestock fatication on the yield and quality of burley tobacco. At this
age, grain, and burley tobacco production systems. site, the maximum cured leaf yield was obtained at 200 Ibs
N/A. At higher rates of N, yield did not increase, but re-
sidual soil nitrate at harvest increased significantly. This site
was also used to evaluate pre-sidedress soil nitrate testing as

Kura clover {rifolium ambiguunBieb.) is a long-lived a tool for making N fertilizer decisions. The pre-sidedress
perennial legume that closely resembles white clover hest was well correlated to cured leaf yields.
spreads vegetatively by rhizomes. Unfortunately, low seed-Use of ammonium sulfate (AS) for surface application of
ling vigor has been identified as a limitation to successfoitrogen (N) onto no-till corn has been reported to improve
establishment of kura clover. yields by increasing the proportion of fertilizer N as ammo-

A field study was initiated in 1997 on a Pope silt loamium (NH,) as compared to nitrate (Qand possibly due
soil at University of Kentucky’s Robinson Experiment Stao a response to sulfur (S).
tion at Quicksand to evaluate the success of vegetative esA study was initiated in 1997 on a Pope silt loam soil at the
tablishment of kura as affected by sprigging rate and mettRdbinson Experiment Station to determine what effect am-
of incorporation. The study tested four sprigging rates (18pnium sulfate (AS) in a nitrogen (N) fertilization program
374,560, and 747 Ibs/A) and four methods of sprig incorpmeuld have on yields of no-till corn. The study tested rates of
ration (surface broadcast, cultipak, disk, and disk plis(0, 80, 160, 240 Ibs/A), sources of N (ammonium nitrate
cultipak). Kura sprigs were harvested for this study by USDAN), half AN and half from AS), and AN plus S (from granular
NRCS Plant Materials Center personnel using a Bermuglamental S). Treatments tested provided/NB, ratios of
King sprig digger. All treatment were replicated four time3/1 and 1/1 at three rates of N application. Additionally, S was
in a split-plot design where incorporation method is the matssted for a yield response at three rates of S application. All
plot and subplots are sprigging rates. Sprigging dates for 19&tilizer was broadcast over the corn about five weeks after
and 1998 were March 13 and March 17, respectively.  emergence and all treatments were replicated four times in a

Vegetative establishment success is measured by cognimplete randomized block design. Corn (var. Pioneer 3140)
ing the number of live plants within a randomly tossedl 5fvas no-till planted at 25,000 seeds/A on May 16, into corn
quadrant for each plot. Plant counts are made three timesidues from the previous year. Ear leaf samples were taken
during each growing season. At the end of the 1997 growiaigsilking and tasselling to measure content of N and S. Grain
season, plant counts ranged from 22 to 0 plantsfbid- yields were taken October 15, at a moisture content of 21.6
rant. Highest live plant numbers were measured at the $é&tcent. Neither varying NNO, ratios nor applying S sig-

Ibs of sprigs/A rate incorporated with cultipacking only. Thisificantly affected yields or N and S content of the ear leaves.
study will be repeated in 1999. Grain yields were increased at each rate of N applied. This

The Robinson Experiment Station continues to serve as angdy will be continued in 1998.
of the primary testing sites for tall fescue, orchardgrass, and red
clover varieties in Kentucky. This project is managed by trﬁorticulture
UK Forage Variety Testing Program to assist forage producers
in eastern Kentucky with the selection of forage species andThe departments of Horticulture and Plant Pathology con-
varieties evaluated under more regional growing conditionstinued for the third year the field evaluation of bell pepper

A 27-acre educational site on the Laurel Fork property aiiltivars with different levels of resistance to bacterial leaf
the Robinson Forest is being developed to demonstrate shet (BLS). Thirteen cultivars with BLS resistance and three
agricultural potential of reclaimed surface-mined land in eastisceptible check cultivars were screened against three races
ern Kentucky. Field trials addressing forage species selecti(Bl, S races 1, 2, 3) of the bacterial pathogen. A susceptible
establishment, and management for livestock production andculated bell pepper cultivar (Merlin) was used as the in-
wildlife habitat are available. Production practices necessagulum source. The spring of 1997 was abnormally wet, and
for apple, blueberry, blackberry, and hydrangea production aonditions were very favorable for early disease spread. Fruit

Agronomy
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of each pepper cultivar was evaluated not only for yield barte applying too much nitrogen to their tomato crop and may
for overall appearance. There were significant differencastually be reducing potential yields. Previous trials have
among the resistant bell pepper cultivars in yield, appeahown that many Kentucky soils contain high levels of plant-
ance, and BLS disease ratings. Cultivars with the highastilable nitrogen prior to fertilization. Trying to relate soil
marketable yields and quality were Boynton Bell, PR 9701Riineral nitrogen level to tomato N response may prove to be
5, Summer Sweet 890, Yorktown, and XR3 Aladdin. too difficult. However, work will continue in an effort to
Increased market demand and profits for fall decoratiodstermine the correlation between weather, initial soil min-
(pumpkin and ornamental corn) have caused tremendousaral nitrogen levels, and tomato crop nitrogen requirements.
creases in production. To be competitive, Kentucky growefstiole sap NQdata appear to be less variable than soil min-
need attractive, disease-tolerant, highly marketable pungwal N data and a better predictor of tomato yield response.
kin and ornamental corn cultivars. In 1997 five pumpkin Because Kentucky growers produce approximately 15,000
cultivars were evaluated for fall jack o’lantern productioracres of sweet corn each year, 36 Supersweet sweet corn
The cultivar Gold Rush was found to be an excellent seletitivars were evaluated for commercial production in 1997.
tion. It produced a higher yield and had a superior storafjee cultivars were planted in late spring for a late summer
life when compared to the standard Howden. Kentucky grolarvest. Supplemental irrigation was required to successfully
ers also needed an attractive large-eared (8 to12 in.) ommature the sweet corn. Hot and dry weather during much of
mental corn cultivar. Because most ornamental corn is ofiea growing season was a good test of cultivar adaptability.
pollinated, cultivars tested in the past were subject to dilagship, Fortune, Jupiter, and Envy were the best yellow
ease and environmental stress problems that made thenmswreet corn cultivars tested. Sweet Symphony, SummerSweet
suitable for our growing conditions. Five large-eared orn@a902BC, and SummerSweet 8102BC were the best bicol-
mental corn cultivars were evaluated in 1997. Three of thesed corn cultivars. Sweet Ice, Show Mass, Summer Sweet
cultivars were new hybrids just released for commercial tri@é31W, Summer Sweet 8101W and Summer Sweet 7101W
The three “new Indian Art hybrids” had attractive well-dewere the best white cultivars tested.
veloped ears and good resistance to stalk lodging and ear rot
problems. Another cultivar, Earth Shades Mixed, was t
best-producing open-pollinated cultivar in the 1996 trials.
produced attractive ears again in 1997. However, EaRffect of Begf I\lcitrtifmStRoggiré%nRaéiS ﬁ%:i?&?&é jﬁﬁgieDS gompo-
Shades did hav? 2 percent. to 3 percent Fusqr_lum ear _rogittlgghéré:.D.ql'eutsch, J.}(N. T%rner, and T. Hamillton T
whereas the Indian Art hybrids had none. Additional cultgacterial Leaf Spot Resistant Bell Pepper Cultivar Evaluatiosent
var trials will be conducted in 1998. We now have four com- Rowell, R.T. Jones, and William C. Nesmith

mercially available large-eared ornamental corn cultivars wiggtermining Fe”i('jiZEVCNi"Pgerr]‘ Needs for Fresh Market Tomatoes —
. . _ . R.T. Jones and D.C. Ditsc
bright colors, tight shucks, excellent tip fill, and res'St"’u’](‘é?‘fects of Ammonium N to Nitrate N Ratio and S on Yield of No-till

to lodging. Results from these trials are being used to helpcorn —K.L. Wells, D.C. Ditsch, J.E. Dollarhide, and J.W. Turner
expand sales and acreage of Kentucky'’s fall ornamental crépsluation of Acrobat MZ for Blue Mold Control in a Tolerant vs.

by providing a reliable diverse sales package. Susceptible Burley Tobacco Using a High-pressure Sprayétc-—-
Nesmith and Mason Morrison

. A study involving field diagnostic tools for e_St'_mat'n%valuation of Burley Tobacco Varieties and Breeding Lines as to Their
nitrogen needs for fresh market tomatoes was jointly con-susceptibility to Blue Mold under Field ConditionsC. Nesmith

ducted by Agronomy and Horticulture faculty. Hand-held and Mason Morrison

; ; saluation of Experimental Fungicides for Control of Tobacco Blue
Cardy meters were found to be effective for rapidly meast Mold — W.C. Nesmith and Mason Morrison

ing fresh petiole sap nitrate nitrogen levels in fertigated fréghayation of Soil and Crop Diagnostic Tools to Improve Nitrogen
market tomatoes. Four nitrogen (N) fertigation rates were Management for Burley
tested, including a O N/ac rate. Results in 1997 showed theltacco —R.C. Pearce and D.C. Ditsch

i ; ; : frall Cole Crops as Scavengers of Residual Fertilizer NitrogEnG-—-
there was a significant increase in total US# 1 tomato yléﬁa Ditsch, R.T. Jones. and R.C. Pearce

du_e to fertilizer nitrogen application, even when an iNitigdoral Hydrangea Cultivar Evaluation R.T. Jones, S. Bale, and R.
soil mineral N test showed 164 Ib mineral N/ac available for McNiel
plant growth. Early season (when tomato fruit were 1% iHigh Bush Blueberry Cultivar Evaluation -R.T. Jones and Chris

; : : Lindon
dia.) Cardy meter petiole sap W levels temporarily Ornamental Corn Cultivar Evaluatioas R.T. Jones and Chris Lindon

dropped jL_JSI as they did in .199.6- Growers applying SOM8kpersweet Sweet Corn Evaluations in Eastern KentueRyT. Jones,

preplant nitrogen would avoid this drop. There was no sig- Chris Lindon, John Strang, and Darrell Slone _

nificant difference in total yield for any treatment receivin'grc""'|_|':es‘?uerROfé?hf';‘f‘ll'gFaSS:d Eg'dc Rg_‘tj Ch'OV‘?f Variety Triald.€~
. P enning, R. Spitaleri, an .C. Ditsc

nytro_g_en. In fa.ct, treat.me.nts receiving 225 Ib of N were n%getative Establishment of Rhizo Kura CloverB-€. Ditsch and

significantly different in yield of US#1 large tomatoes than “3.w. Turner

those receiving no nitrogen. Kentucky growers in many cases

Rfesearch Projects
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Rural Sociology

The Rural Sociology research program is designed to &bw welfare reform transition should be conducted and po-
vance the development and understanding of social strtemtial impact on Kentucky communities. These various re-
ture and social processes in the changing rural societylts have been used for legislative recommendations by the
Through an integrated program of research, extension piKentucky State Legislative Research Commission on Pov-
grams, and instruction, the faculty focus on initiatives whiarty and for developing social service plans and evaluating
are organized around two major areas: sociology and agmipacts by the Kentucky Cabinet for Human Resources, De-
culture and community and human resource developmegrartment of Social Services.

Within each major area, several substantive areas of specialCommunity Resource and Rural Developm&ummu-

ized activity exist. nities are the settings in which people interact with the larger
society to provide basic human services, employment, and
solutions for local problems. Within the sphere of rural de-
velopment policy, the local community is the context for ini-
tiation of economic and social development. Research re-

Social and Economic Factors Affecting Family Well-be&sults have concentrated on characteristics of communities
ing. Rural society’s prospects for growth and developmetifat have been successful with economic and social devel-
ultimately rest with the capacities of people. Human resouregsiment. Results have also been used by local communities
refer to the skills, abilities, and understanding required f@r help determine local resources that can be utilized for eco-
people to function effectively in families, the workplace, olomic development planning.
ganizations, and communities. Specific areas of study are
rural health, youth, family dynamics and functioning, Iea<$ . .
ership development, aging, and the role of service agenr‘.n%:mk"gy of Agriculture
in human resource development. Trends in AgricultureAs an example of research regard-

Findings from a study of women’'s home-based emploing changing agriculture, findings show that Kentucky’s dairy
ment continue to show the value of home-based businessesistry is confronting both a changing marketplace and
to local economies. Reasons for operating home-based buosanging conditions of production. A panel of 30 to 50 dairy
nesses are the flexibility in work time and location of workarm families has been established to participate in a five-
the desire to be at home with children, and the independegear study of the dairy farming community. The panel study
and satisfaction from being one’s own boss. has addressed farm characteristics, practices, operations and

Faculty conduct research in conjunction with the Kemperformance, labor management, family structure, business
tucky Kids Count Consortium, which includes an annual dagfrategies and goals, perceptions and priorities, and off-farm
set of various indicators of the demographic and socioe@mployment. Research results have been used to determine
nomic status of Kentucky’s children and families. Researelucational needs of these farmers for planning and adapt-
continues on family service care providers and families rigg their operations to meet future conditions.
ceiving service support as part of a statewide study used folKentucky was part of a regional study designed to assess
program planning and evaluation by Kentucky’s state farhew an increasingly globalized agro-food system impacts
ily preservation and family support service agencies. Thismmodity producers in the region and the state. Changes in
ongoing study has had much influence on the directionsg@mmodity programs were examined as a result of increas-
state family agencies in Kentucky. ing globalization of agricultural markets, as well as how do-

Other research results on factors affecting family welmestic fiscal concerns may impact farm enterprise structure
being have had important impacts in Kentucky. Faculty hasad rural community well-being in rural regions of the South
presented results to public commissions and distributed pabd of Kentucky.
lications on the status of families and the state and local soOther research projects examined the impacts of changes
cial service structures that affect families. The impacts iafthe international trade system on the structure of agricul-
welfare reform and the transition of welfare recipients to tingre and rural communities, impacts on rural communities from
work force have been examined recently. As new federal asithnges and proposed changes in the federal tobacco program
state guidelines take effect through the new Temporary Ashd potential decreases in income from tobacco farming, and
sistance for Needy Families programs, data have been usest-productionist agricultural sector adjustment, such as en-
by state agency personnel and local officials in determiningonmental amenities and landscape preservation, in lieu of

traditional commodity production objectives.

Community and Human Resource
Development
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Research Projects Ohio River Valley Development . Swanson

Reexamining East Asian Land Reform: Class and Culture in Action
Family Preservation and Family Support Services Evaluation and Tech-— |, Burmeister

nical Assistance —P. Dyk Rural Communities Initiative of the Rural Policy Research Institute
Forest Fire in Eastern Kentucky: How the Role of Fire in the Ecosys- — |_. Swanson
tem is Perceived and Controlled k-Garkovich Rural Restructuring: Causes and Consequences of Globalized Agri-

Home-based Work: The Relationship of Informal Employment to cultural and Natural Resource Systemd —Burmeister
Health among Mid-life and Older Rural Womenl=—Garkovich  Service Sector Penetration and Household Earning Processes: A Com-

Impacts of Structural Change in the Dairy IndustryL.—Garkovich parative Study of Rural Communities R- Harris
and P. D)_/k ) ) ) Social and Economic Factors Affecting the Well-being of Kentucky
Intergenerational Changes in Farm Family Perspectives on the Envi-Ryral Families —P. Dyk, L. Garkovich, and G. Hansen
ronment_—T. Greider ) Social Capital Attributes of Families, Schools, and Communities —
Kentucky Kids Count —. Garkovich and G. Hansen P. Dyk
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Veterinary Science

The Department of Veterinary Science serves as thi®dels were developed to study pathogenicity of the virus
Commonwealth’s major provider of field and laboratory pran different equid species and the ability of immunized horses
grams aimed at safeguarding the health and welfaretofesist infection with heterologous virus. A complete map
Kentucky’s animal industry. Highlights of 1997 included inef the virus genome has been developed, and investigations
creases in the overall number of accessions examined atatteeunder way to identify the virulence factors through modi-
Livestock Disease Diagnostic Center, the number of samplgisg particular genes in the virus.
tested at the Equine Blood Typing and Research LaboratoryA multi-national collaborative research study has provided
and an exceptional output of scientific publications and prunique insight into the genetic relatedness of a diversity of
sentations from the Maxwell H. Gluck Equine Research Camcestral and more recent isolatesaudine arteritis virus.
ter and the two other units of the department. Efforts aimed at validation of the RT-PCR and ELISA tests

The department was identified as one of a select groupasfinternationally acceptable tests for the diagnosis of this
programs at the university that were considered to hawméection in the horse are in progress.
achieved a significant level of national/international recog- Intranasal vaccines containing the immunogenic region
nition for the quality of their respective research and gradaf-SeM, the protective M protein 8treptococcus equihave
ate education programs. been constructed using polylactide microparticles, cholera
toxin chimaeras, and avirulent salmonella vectors. Large
doses of microparticles elicited SeM specific mucosal IgA.
CT chimaera and avirulent salmonella vaccines stimulated

The Gluck Center continues to serve as a major resousgetemic but not mucosal antibodies to SeM.
for the equine industry in Kentucky as well as nationally and A PCR assay has been developed and validated for the
internationally. rapid detection of_eptospira sppin equine uveitic fluids

Immunogenetics —Major emphasis was on developmenénd urine. A highly immunogenic heat shock protein (Lk74)
of a gene map for the horse, mapping genes with human bdfl-eptospiral kennewickias been sequenced and expressed
mologues to horse chromosomes. Other ongoing studiesifoE coli. An ELISA test based on this protein has been de-
cused on characterization of the major histocompatibility gemeloped and is effective in measuring ocular and serum anti-
family which controls the immune response to various ivody toL. kennewickin horses.
fectious and allergic diseases in the horse. Parasitology —The ability of certain parasites to develop

Infectious Diseases —Fhe re-emergence of certain oldesistance to various anthelminthics has been the focus of a
diseases and the emergence of a previously undescribedti-year study of long-term drug resistance, especially in
equine infection in 1997 underscore the continued impamall strongyles. Research on equine tapeworms has con-
tance of infectious diseases as a source of economic losdifoied the therapeutic efficacy of pyrantel tartrate and
the horse industry. pyrantel pamoate at certain dosages against the cecal tape-

Research oequine herpesvirus-1 (EHV-1)focused on worm Anoplacephala perfaliota.
achieving a better understanding of the immune mechanismngoing studies into the taxonomic classificatio&af-
of the horse necessary for engendering resistance to EH¥betystis neuronathe cause ofquine protozoal myeloen-
abortion. Studies have identified antiviral cytoxic T lymphazephalitis, suggest this organism, though related to the ear-
cytes (CTLs) and local immunity within the respiratory muier describedS. falcatula is genetically distinct from it.
cosa as essential parts of the protective immune respowdgle bothSarcocystis sppitilize the opossum as a hdSt,
against EHV-1. neuronawas the more commonly found organism in a lim-

The research program @uuine influenzahas made a ited number of feral opossums that have been examined.
major contribution to helping explain the high incidence of Pharmacology and Experimental Therapeutics —
this disease in horses previously vaccinated against this‘ifhreshold levels” for the commonly used local anesthetics
fection. The finding that conventional vaccination of foals #itlocaine, mepivacaine, and ropivacaine have been deter-
too young an age is ineffective at stimulating an antibodyined. A new analytical method based on LC-MS-MS was
response has significantly impacted current vaccination pteveloped for the detection and quantitative estimation of
tocols. Maternally derived antibodies have been found fedpivacaine and ropivacaine. Support continues for the na-
sponsible for vaccine interference. tional “Testing Integrity Program (TIP)” to ensure the effec-

Research orquine infectious anemiafocused on im- tiveness of drug testing in various racing jurisdictions. Re-
proving the accuracy of diagnostic tests for this diseasilts of an extensive field and experimental trial suggest that

Maxwell H. Gluck Equine Research Center
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diclazuril is a safe and reasonably effective treatment for iesearch Projects

vere cases Of equine PrOtozoal myeloencglphall_tls. Amantadine/ Rimantadine Prophylaxis of Equine Influenza Fobin
Reproductive Physiology -Neuroendocrinological con- analytical Methods Development -F Tobin

trol of seasonal breeding in mares has revealed that the #welication of New Technology for the Diagnosis of Equine Infec-
ing of the nonbreeding season occurs earlier in young verggﬁous Anemia —C. Issel

Id Furth . I . f Culture Models for Analysis of Equine Influenza Viral (Host Dis-
olaer mares. Furthermore, In a small proportion o maturecrimination) —T.M. Chambers

mares, breeding activity may occur throughout the year. C@hemotherapeutic Control and Prevalence of Natural Infections of

rently under investigation is the possibility that age or meta- Internal Parasites of Equids £:T. Lyons

bolic status based primarily on energy reserves play a Cﬁip_ntrol and Transmission of Internal Parasites of Ruminants. ¥
Lyons

cal r0|e.in this pheqomenqn. o Critical Metabolite Synthesis —F. Tobin
Studies are continuing into determining the nature of tbéagnostics for Equine Infectious Anemia G- Issel

“communications” between the maternal uterus and the dpffferential Gene Expression during Early Equine Conceptus Devel-

bryo to ensure maintenance of a normal pregnancy. For th p{;‘;@ﬁ;@;\/ggg&‘gﬁg_@ Issel

ﬁrSj[ time, the eqUin? uterus has been shown to produce 0X¥itope (B Cell, T Cell) Map of the Protective M Protein (SeM) of
tocin. Both the equine estrogen and progesterone receptorstreptococcus Equi 3-F. Timoney

have been cloned, and studies are ongoing into how thEegwine Respiratory Tract Mucosal Antibody Production in Response

. . . o Influenza Infection or Vaccination =M. Chambers
steroids control gene expression in the uterus. Among OtESrﬁctional Characterization of Immunogenic Proteinseptospira

products which we have shown are produced by the concepgennewicki— J.F. Timoney
tus during early pregnancy are phospholipase A2, calcycli#gne Map of the Horse -E. Bailey

and pregnancy associate-glycoprotein. Gene Mapping of New World Camelids &:G. Cothran
Genetic and Mechanistic Analysis of the Equine MX Antiviral Gene

— T.M. Chambers

Genetic Basis oEpitheliogenesis imperfecta the Horse —E.G.
Cothran

The Livestock Disease Diagnostic Center is a full-servi&enetic Basis of Juvenile Cataracts in the Boston TerrieK.A:

. . . . raves
animal health and disease diagnostic laboratory. The oveéaéﬁetic Management of Feral Horse Populations on Public Lands —

number of accessions increased by approximately 6 percent.G. Cothran
over that for 1996. There were 67,498 diagnostic case s@bnetic Variation and Genetic Relationships of Populations of Do-
missions that included a total of 5,278 animals necropsied mestic Horses —£.G. Cothran

i it fth th il d veteri di (?hwagglutinin Antigen of Equine-2 Influenza Virus: Surveillance, and
making 1t one o € most heavily used veterinary medical \;5jecylar Characterization of Isolated Virus Straind:M. Cham-

diagnostic laboratories in the country. bers
Different salmonella serotypes cultured from equineHow Conceptus Proteins Influence Prostaglandin F2 in Mare En-

; ; ; ;  dometrium —K.J. McDowell
necropsies conducted at the leestocl_< Dlse.ase DlagnO%{eérjltification of the Equine Herpesvirus-1 Proteins and Their Respec-
Center over the past two years were investigated for theifijye supregions that Elicit Cytotoxic T-lymphocyte Immune Re-

association with illness and death in foals and older horsessponses in the Horse G.P. Allen
In approximately 50 percent of the cases, death was congitounologic Management of Lentivirus Infections: EIAV &-Issel

ered attributable to the salmonella infection. No one sefimunological Significance of the Hypervariable Region of M-like
) Protein ofStreptococcus zooepidemicusJ.F. Timoney

type was found to be especially prevalent in this study. |, vivo Evaluation of Infectivity, Pathogenicity, and Immunogenicity

of Different Novel Candidate Live Equine Influenza Virus Vac-
. . cines —T.M. Chambers

Equine Blood Typing and Research Mapping the Gene for Combined Immunodeficiency Disease in Horses

Laboratory — E. Bailey

Mechanism of Influenza-induced Cytopathology in the Respiratory

In 1997, 36,844 blood samples were tested for 33 breed regTract of the Horse —F.M. Chambers
istries. Testing of genetic markers to develop a linkage magMsfiatonin and Seasonal Reproduction in Mare8-P: Fitzgerald

the horse and identification of genetic markers for disease tril k,e: F}rﬁglrllnesyofsueptococcus equn Virulence and Immunity —

of eC_OnomiC significance, e_z.ﬁpitheliogenesis .imperfectm Molecular Cloning and Characterization of Estrogen and Progester-
certain horse breeds, and juvenile cataracts in the Boston Tefne Receptors from Horse Endometrium: Comparisons between
rier breed are under investigation. Population genetic studieg’reégnant and Nonpregnant Maresk=d. McDowell

into the genetic variation in domestic and feral horse popul}éqlecular Cloning and Expression of Oxytocin in Equine Endometrium

Livestock Disease Diagnostic Center

. - - ; . — K.J. McDowell

tions are continuing as is a collaborative study with research@gosal Immunogenicity for the Horse of a Chimaera of Cholera Toxin

in Chile to develop a gene map for the alpaca. and the Protective M Protein (SeM) $freptococcus equi- J.F.
Timoney

Musculoskeletal Injury Program - Tobin
New Therapeutic Approaches to Equine Protozoal Myeloenceephalitis
(EPM) —T. Tobin
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Pathogenesis of Natural Infection of Horses W#licocystis neurona The Effect of Electrolytes and Minerals on the Gastrointestinal Flora

— D.E. Granstrom — T.W. Swerczek
Regulation of EIAV Replication and Disease G-Issel Thresholds Research F Tobin
Research in Equine PharmacologyF-Tobin Use of Avirulent Salmonella Vectors for Stimulation of Mucosal and
Sequence Analysis of Class | and Class || MHC Genes in Equidae —Systemic Antibody Responses to the Protective M Protein (SeM)
E. Bailey of Streptococcus equi- J.F. Timoney
Synteny Mapping of the Horse &:A. Graves Use of Microencapsulation for Stimulation of Nasopharyngeal Mu-
Testing Integrity Program (TIP) =& Tobin cosal Responses in the HorseJ-F. Timoney
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Publications

All publication dates in this section are 1997 unless otherwise noted.

Annual Report Perfect, E. On the relationship between mass and fragmentation fractal
] dimensions. pp. 349-357. IN: M.M. Novak and T.G. Dewey, eds.
One Hundred and Ninth Annual Report of the Kentucky Ag- Fractal Frontiers World Scientific, Singapore.

ricultural Experiment Statiofor 1996 CoIIege of Agricul— Seither, C., S.Avdiushko, and D.F. Hildebrand. Isolation of cytochrome

; : - - P-450 genes frondernonia galamensigpp. 389-391. IN: J.P. Wil-
ture, University of Kentucky, C. Oran Little, Director. June. liams, M.U. Khan, and N.W. Lem, ed@hysiology, Biochemistry

and Molecular Biology of Plant LipidKluwer Academic Pub-

lishers, Dordrecht, Netherlands.
Books and Book Chapters TeKrony, D.M., and D.B. Egli. Accumulation of seed vigour during
Agricultural Economics seed development and maturation. pp. 369-385. IN: R.H. Ellis, ed.
Goetz, S.J. Labor unions. pp. 394-397. IN: G.A. GorehanErecy- Basi(_: and Applied Aspects of Seed Bioldgluwer Academic
clopedia of Rural America: The Land and Peoph8C-CLIO, Publishers, London. . .
Santa Barbara, CA. Wagner, G., and A. Kroumova. A novel pathway for biosynthesis of

Marchant, Mary A., Steven A. Neff, and Mei Xiao. Political economy Straight and branched, odd- and even-length medium chain fatty
of United Styates and European Union dairy policy choice. Chap.y4, acids in plants. pp. 42-44. IN: J.P. Williams, M. Khan, and N. Lem,
pp. 46-57. IN: R. Rose, C. Tanner, and M. Bellamy, tdsies in eq§.Proceed|ngs of thc_e 12th International Conference on Plant
Agricultural Competitiveness: Markets and Poliyoceedings, In-  LiPids. Kluwer Academic Press, London.
ternational Association of Agricultural Economists triennial meet- | .
ings, Zimbabwe. Ashgate Publishing Company, Brookfield, vT. Animal Sciences

Cromwell, Gary L. Copper as a nutrient for animals. pp. 177-202. IN:

Agronomy H.W. Richardsoned. Handbook of Copper Compounds and Ap-

; ; lications Marcel Dekker Inc., New York.
Barrett, M., N.D. Polge, R. Baerg, and C. Poneleit. Is there a multiple P . "
pesticide metabolizing cytochrome P450 in maize. pp. 125-13g0mwell, Gary L. Feeding swine. pp. 354-390. RIO. Kellems
IN: R. DePrado, J. Jorrin, and L. Garcia-Torres, &udsed and and D.C.Church, eds.Livestock Feeds and Feedingh rev. ed.

Crop Resistance to HerbicideKluwer Academic Publishers, _ Prentice Hall Inc. Englewood Cliffs, NJ. =
Dordrecht, Netherlands. Cromwell, Gary L. Metabolism and role of calcium, phosphorus, and

Barrett, M., N.D. Polge, R. Baerg, L. Bradshaw, and C. Poneleit. Role Vitamin D, in swine nutrition. pp. 101-110. INd.B. Coelho and
of cytochrome P-450s in herbicide metabolism and selectivity and E-T- Kornegay, edsPhytase in Animal Nutrition and Waste Man-

multiple metabolizing cytochrome P-450 activities in maize. pp, agementBASF, Mt. O“_Ve'.N‘]' . .
35-50. IN: K.K. Hatzios, edRegulation of Enzymatic SystemsCromweII,'Gary_L. Blo_avallablllty of calcium and phosphorus in plant
Detoxifying Xenobiotics in Plant&luwer Academic Publishers, ~ and animal ingredients. pp. 173-190. IM:B. Coelho and E.T.
Dordrecht, Netherlands. Kornegay, edsPhyt_ase in Animal Nutrition and Waste Manage-
Barrett, M. Regulation of xenobiotic degrading enzymes with inseci- ment BASF, Mt. Olive, NJ. = . L .
cides and other synergists. pp. 289-304. IN: K.K. Hatzio&egu- awson, K.A., and I.D. Girard. Biochemical and physiological basis

lation of Enzymatic Systems Detoxifying Xenobiotics in Plants. [0 the stimulatory effects of yeast preparations on ruminal bacte-

Kluwer Academic Publishers, Dordrecht, Netherlands. ria. pp. 293-304. IN: T.P. Lyons and K.A. Jacques, Bitstech-
Frye, W.W., and R.L. Blevins. Soil organic matter under long-term N°logy in the Feed Industry3th Annual Symposium. Nottingham

no-tillage and conventional tillage corn production in Kentucky. University Press, Nottingham, United Kingdom.

pp. 227-234. IN: E.A. Paul, E.T. Elliott, K. Paustian, and C.V. Col ly, Donald G. Nutrition chapter. INSID Sheep Production Hand-

eds.Soil Organic Matter in Temperate AgroecosysteGRC Press, book.C&M Press, Denver, CO.

Boca Raton. FL. Lawrence, L.M. Feeding horses. pp. 412-430. IN: R.O. Kellems and
Hergert, G.W. WL Pan, D.R. Huggins, J.H. Grove, and T.R. Peck. D.C. Church, edslLivestock Feeds and Feedinggh ed. Prentice

Adequacy of current fertilizer recommendations for site-specifjc Hall, Upper Saddle_‘ River, NJ. .

management. pp. 283-300. IN: F.J. Pierce and E.J. SadleFreds.-@wrence, L.M. Feeding the racehorse. pp. 7-14. IN: K. Thompson,

State of Site-Specific Management for Agricult&®A Miscella- ed. _The \_/etermanan.’sPractlcaI Reference to Equine Nutrition

neous Publication. ASA, CSSA, and SSSA, Madison, WI. Purina Mills, St. 'aou's' '\l"o- Th g
Karathanasis, A.D. X-ray fluorescence, XRD and DSC analyses [gWrence, L.M. Feed supplements. pp. 87-92. IN: K. Thompson, ed.

sediments from selected features and bones. pp. 817-824. IN: T.The Veterinarian¥ractical Reference to Equine NutritioRurina

Dillehay, edMonte Verde: A Late Pleistocene Settlement n Chile Mills, St. Louis, MO. o )
Vol 2. Smithsonian Institution Press, Washington, DC. iong, Y.L. Structure-functionality relationships of musclg proteins.
Kroumova, A.B., and G.J. Wagner. A re-examination of pathways for hap- 12, pp. 341-392. IN: S. Damoradan,Fabd Proteins and
the biosynthesis of medium and long chain fatty acids in seeds, ofThe" Apphcau_ons in FoodsNIarce_I Dekke.r_lnc_., New York.
several plants. pp. 54-56. IN: J.P. Williams, M. Khan, and N. Le iong, Y.L., S. Srinivasan, and G. Liu. Modification of muscle pro-

eds.Proceedings of the 12th International Conference on Plant €in functionality by antioxidants. pp. 95-108. IN: S. Damoradan,
Lipids. Kluwer Academic Press, London.

ed Food Proteins and Lipid®lenum Publishing Corp., New York.

Moon, H., M. Scowby, S. Avdiushko, and D.F. Hildebrand. Effect of §1°Ng: Y.L. Protein denaturation and functionality losses. Chap. 8,
mammalian -9 desaturase on specific lipids in transgenic plant PP- 111-140. IN: M.C. Erickson and Y.C. Hung, eQsality in
tissues. pp. 377-379. IN: J.P. Williams, M.U. Khan, and N.W. Lem, Frozen FoodsChapman & Hall, New York.
eds.Physiology, Biochemistry and Molecular Biology of Plant Lip-
ids. Kluwer Academic Publishers, Dordrecht, Netherlands.
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Biosystems and Agricultural Engineering Forestry
Morris, R.J., D.G. Colliver, L.G. Harriman IIl, D.B. Crawley, M.S.Maehr, D.S. Tie Florida Panther: Life and Death of a Vanishing Car-
Plantico. Climatic Design Information. Chap. 26, pp. 26.1- nivore Island Press, Covelo, CA. 259 pp.
26.53ASHRAE Handbook Fundamentals - S| and IP Editions.Wiedenbeck, J.K., ed. Eastern Hardwoods Symposium Proceedings.
American Society of Heating, Refrigerating and Air-Conditioning Forest Products Society, Madison, WI. 204 pp.
Engineers Inc., Atlanta.
Murphy, W.E.Fundamentals of Heating Systemsnerican Society Horticulture and Landscape Architecture
of Heating, Refrigerating and Air-Conditioning Engineers, Atlantaseneve, R.L., J. Preece, and S. Merkle, Bittechnology of Orna-
Warner, R.C. Technologies for environmental protection, sediment mental PlantsCAB International, London.
control systems. Chap. 6, pp. 225-237. IN: J.J. Marcud/gihg  Geneve, R.L., R.O. Jones, and S.T. Kester. Micropropagation of gas
Environmental HandboolEffects of Mining on the Environment  hjant (Dictamnus albus L.). pp. 360-369. IN: Y.P.S Bajaj,Bid:

and American Environmental Controls on Mining. Imperial Col- technology in Agriculture and Forestry 40:High-Tech and

lege Press, London. Micropropagation VI.Springer-Verlag, New York.
Hartmann, H.T., D.E. Kester, F.T. Davies Jr., and R.L. Geritlaet
Entomology Propagation: Principles and Practice6th ed. Prentice-Hall Inc.,

Haynes, Kenneth F. Genetics of pheromone communication in the cabEnglewood Cliffs, NJ.
bage looper mothrichoplusia ni Chap. 45, pp. 525-534. IN: R.T.
Cardé and A.K. Minks, edtnsect Pheromone Research: New DifNutrition and Food Science

rections ] ) ] _ Chow, C.K. Vitamin C and cigarette smoke exposure. pp. 413-424.
Potter, Daniel ADestructive Turfgrass Insects: Biology, Diagnosis, |N: L. Packer and J. Fuchs, e¥tamin C in Health and Disease
and Control James B. Beard, ed. Ann Arbor Press Inc., Chelsea, marcel Dekker, New York.

MI. 344 pp.

Potter, Daniel A. Managing scarabaeid pests of turfgrasses: Probl
and prospects. pp. 124-129. IN: P.G. Allsopp, D.J. Rogers, %Em Pathology
L.N. Robertson, edsSoil Invertebrates in 199 Brisbane.

Potter, Daniel A., and Robert C. Williamson. Behavior and cultural
control of black cutworms in golf course turf. pp. 60-63. IN: P.G.
Allsopp, D.J. Rogers, L.N. Robertson, e8sil Invertebrates in
1997.Brisbane.

Potter, Michael F. Controlling subterranean termites. pp. 251-256. IN:
J. Light Construction, edlroubleshooting Guide to Residential
Construction Builderburg Group, Richmond, VA.

Potter, Michael F. Termites. Chap. 6, pp. 233-333. IN: S.A. Hedgﬁ, .
ed. Mallis Handbook of Pest Contro8th ed. Franzak & Foster, Rural Sociology
Cleveland, OH. Harris, R.P. 1862 Land Grant Institutions. IN: Gary A. Goreham, ed.

Sharkey, Michael J. Subfamily Agathidinae. pp. 69-84. IN: R.A. Encyclopedia of Rural AmericABC-CLIO, Santa Barbara, CA.
Wharton, P.M. Marsh, and M.J. Sharkey. ddanual of the New Harris, R.P. 1890 Land Grant Institutions. IN: Gary A. Goreham, ed.
World Genera of the Fam”y Braconidae (Hymenopteha&rna_ EnCyClOpedia Of. Rural AmeriCABC'CLlo, Santa Barbara, CA.
tional Society of Hymenopterists. Washington. 439 pp. Hustedde, R.J. Politics. pp. 564-568. IN: Gary A. GorehanE k-
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Wharton, P.M. Marsh, and M.J. Sharkey. édanual of the New
World Genera of the Family Braconidae (Hymenoptehaderna- Progress Reports

tional Society of Hymenopterists. Washington. _ PR-396:1997 Small Grain Variety TrialsC.R. Tutt, C.S. Swanson,
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PR-400:1997 Red Clover ReportJ.C. Henning, R. Spitaleri, N.L. Barton, C.D., and A.D. Karathanasis. Measuring cation exchange ca-
Taylor, G.D. Lacefield, D.C. Ditsch, and R.E. Mundell. pacity and total exchangeable bases in batch and flow experiments.
PR-401:Vegetable Crops Research Report, 1996-97 Soil Technology, 11:153-162.
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. . . e action of symbiont alkaloid accumulation and growth. International
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. : : Bush, L.P., H.H. Wilkinson, and C.L. Schard|. Bioprotective alkaloids
RB-274:Seed Inspection Report, 1993-1987T. Buckingham. of grass-fungal endophyte symbioses. Plant Physiology, 114:1-7.
Chappell, J., A. Levine, R. Tenhaken, M. Lusso, and C. Lamb. Char-
Special Reports acterization of a diffusible signal capable of inducing defense gene
expression in tobacco. Plant Physiology, 113:621-629.
SR-97-1:1997 Nursery and Landscape Program Research ReportCollins, M., T.P. Demond, D.C. Ditsch, and T.D. Phillips. Cultivar and

seed stratification effects on switchgrass establishment on coal
minespoil. International Grassland Congress Proceedings, 16:9-10.
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Journals linear models for two-way tables. Journal of Statistical Computa-

. . tion and Simulation, 58:287-322.
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Conference: Using Housing Policy to Build Healthy Communide Souza, P.I., D.B. Egli, and W.P. Bruening. Water stress during seed
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Foundation, Washington, DC. April 30. 812.

Fleming, R.A., and R.M. Adams. The importance of site informatiaitsch, D.C., M.M. Alley, K.R. Kelley, and Y.Z. Lei. Fate of fertilizer
in the design of tax policies. Journal of Environmental Economics N affected by N rate and cropping sequence. Recent Research

and Management, 33:3_47-358. ) ) Developments in Soil Science, 1:1-15.
Freshwater, D. Globalization and employment in rural economigSougherty, C.T., and P.L. Cornelius. Estimation of direct, residual and
Information zur Raumentwicklung. Heft 11/12. 1996. total effects of canopy treatments affecting intakes by grazing cattle.

Freshwater, D. Competition, consolidation and governance issues forAgronomy Journal, 99:840-845.
the Farm Credit System. Review of Agricultural Economicsgli, D.B., and D.M. TeKrony. Species differences in seed water sta-
19(1):219-227. tus during seed maturation and germination. Seed Science Research,

Goetz, S.J. State and county-level determinants of food manufactur-7:3-11.
ing establishment locations: 1987-1993. American Journal of Aggli, D.B. Cultivar maturity and response of soybean to shade stress
ricultural Economics, 79:838-850. during seed filling. Field Crops Research, 52:1-8.

Goetz, S.J., and D.L. Debertin. School finance reform. pp. 271-28&Gbrizius, E., D.M. TeKrony, and D.B. Egli. Reduction of summer
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view of Research on the Kentucky Education Reform Act. Univer- nology, 19:51-67.
sity of Kentucky/University of Louisville Joint Center for the StudyFlint, J.L., and W.W. Witt. Microbial degradation of imazaquin and
of Educational Policy, Lexington. imazethapyr. Weed Science, 45:586-591.

Hu, D., R. Ready, and A. Pagoulatos. Dynamic optimal managem@zin, S., and R. Amasino. Molecular genetic regulation and manipula-
of wind-erosive rangelands. American Journal of Agricultural Eco- tion of leaf senescence. Plant Physiology, 113:313-319.

nomics, 792327-34Q. _ _ Gimenez, D., E. Perfect, W.J. Rawls, and Y. Pachepsky. Fractal mod-
Marchant, M. Bargaining models of rural households: Discussion. els for predicting soil hydraulic properties: A review. Engineering
American Journal of Agricultural Economics, 79:602-604. Geology, 48:161-183.

Munirathinam, R., M. Marchant, and M. Reed. The Canada U.S. frdanna, W.W., R.N. Carrow, and A.J. Powell. Registration of ‘Tift 94’
trade agreement: Competitive tradeoffs between foreign direct in- bermudagrass. Crop Science, 37:1012.
vestment and trade. International Advances in Economic Reseatcine, M.V., C.C. Steele, and L.J. Grabau. Early-maturing soybean
3:312-324. cropping system: | - Yield responses to planting date. Agronomy

Schirmer, P., and S.J. Goetz. The circuits are coming to town: An analy-Journal, 89:454-458.
sis of technology use and electronic delivery of government s&ane, M.V., C.C. Steele, and L.J. Grabau. Early-maturing soybean
vices in Kentucky. Kentucky Long-term Policy Research Center, cropping system: Il - Growth and development responses to envi-
Frankfort. 35 pp. ronmental conditions. Agronomy Journal, 89:459-464.

Skees, Jerry R., B.J. Barnett, and J. Roy Black. Designing and raft#he, M.V., C.C. Steele, L.J. Grabau, C.T. MacKown, and D.F.
an area yield crop insurance contract. American Journal of Agri- Hildebrand. Early-maturing soybean cropping system: Ill - Pro-
cultural Economics 79:430-438. tein and oil contents and oil composition. Agronomy Journal,

(In addition, members of the department published three abstracts.) 89:464-469.

Kroumova, A.B., and G.J. Wagner. Application of improved methods

Agronomy to assess pathways for biosynthesis of long- and very long-chain

Abdalla, O.S., J. Crossa, and P.L. Cornelius. Results and biologicalfatty acids. Journal of Agriculture Food Chemistry, 45:4701-4705.
interpretation of shifted multiplicative model clustering of dururhacefield, G.D., D. Ball, J. Henning, and M. Rasnake. Role of clover
wheat cultivars and test site. Crop Science, 37:88-97. in southeast U.S.A. pastures. International Grassland Congress

Avdiushko, S.A., G.C. Brown, D.L. Dahlman, and D.F. Hildebrand. Proceedings, Winnipeg, Saskatoon, Canada.

Methyl jasmonate exposure induces insect resistance in cabbliydl.-S., and A.G. Hunt. Polyadenylation of mRNA. Plant Physiol-
and tobacco. Environmental Entomology, 26(3):642-654. ogy, 115:321-325.

Ball, D.M., and G.D. Lacefield. Extension agronomist perceptiofdarcos-Fihlo, J., M.B. McDonald, D.M. TeKrony, and J. Zhang. RAPD
regarding clover use in the U.S.A. International Grassland Con- fragment profiles from deteriorating soybean seeds. Seed Tech-
gress Proceedings, Winnipeg, Saskatoon, Canada. nology, 19:33-45.
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Mathis, J.R., K. Back, C. Starks, J. Noel, C.D. Poulter, and J. Chapp8teele, C.C., and L.J. Grabau. Planting dates for early-maturing soy-
Pre-steady state study of recombinant sesquiterpene cyclase. Biobean. Agronomy Journal, 89:449-453.
chemistry, 36:8340-8348. Starks, C.M., K. Back, J. Chappell, and J. Noel. Structural basis for
McCoy, J.E., M. Collins, and C.T. Dougherty. Amount and quality of cyclic terpene biosynthesis by 5-epi-aristolochene synthase from
chicory ingested by grazing cattle. Crop Science, 37:239-242.  tobacco. Science, 277:1815-1820.
McDonald, L.M., and V.P. Evangelou. Choice of an optimal solid-tdraylor, N.L. Registration of a red clover genetic stock pool. Crop Sci-
solution ratio for organic chemical sorption experiments. Soil Sci- ence, 37:1674.
ence Society American Journal, 61:1655-1659. Thompson, J.A., J.C. Bell, and C.A. Butler. Quantitative soil-land-
Montgomery, E., M.S. Coyne, and G.W. Thomas. Denitrification causes scape modeling for estimating the areal extent of hydromorphic
variable NQ- concentration in shallow groundwater. Soil Science, soils. Soil Science Society of America Journal, 61:971-980.

162:148-156. Torisky, R., L. Kovacs, S.A. Avdiushko, J.D. Newman, A.G. Hunt,
Mundell, R.E., and N L. Taylor. Registration of four tetrapl®ido- and G.B. Collins. Development of a binary vector system for plant

lium genetic stocks. Crop Science, 37:1027. transformation based on the supervirulent agrobacterium
Nielsen, M.T. Registration of KY 908 burley tobacco. Crop Science, tumefaciens strain Chry5. Plant Cell Reports, 17:102-108.

37:1671. Trick, Harold N., R.D. Dinkins, E.R. Santarem, R. Di, V. Samoylov,

Perfect, E., Q. Zhai, and R.L. Blevins. Soil and tillage effects on the C.A. Meurer, D.R. Walker, W.A. Parrott, J.J. Finer, and G.B. Collins.
characteristic size and shape of aggregates. Soil Science SocietiRecent advances in soybean transformation. Plant Tissue Culture
of America Journal, 61:1459-1465. and Biotechnology, 3:9-26.

Perfect, E., N.B. McLaughlin, and B.D. Kay. Energy requirements f¥fan Sanford, D.A., C.S. Swanson, W.L. Pearce, C.R. Tutt, L.J. Tomes,
conventional tillage following different crop rotations. Transactions and D.E. Hershman. Registration of ‘Foster’ wheat. Crop Science,
of the American Society of Agricultural Engineers, 40:45-49. 37:627.

Perfect, E., and R.L. Blevins. Fractal characterization of soil aggrega+, D., G.B. Collins, A.G. Hunt, and M.T. Nielsen. Combining a host
tion and fragmentation as influenced by tillage treatment. Soil Sci- gene and a tobacco vein mottling virus coat protein gene for broad

ence Society of America Journal, 61:869-900. and effective resistance to potyviruses in tobacco. Journal Molecular
Perfect, E. Fractal models for the fragmentation of rocks and soils: A Breeding, 3:331-339.
review. Engineering Geology, 48:185-198. Xu, D., G.B. Collins, and M.T. Nielsen. Field resistance of transgenic

Pfeiffer, T.W., D.F. Hildebrand, and E.C. Lacefield. Registration of burley tobacco lines and hybrids expressing the tobacco vein mottling
Camp-Ix, soybean germplasm line with small seed and null for virus coat protein gene. Journal Molecular Breeding, 3:319-330.

lipoxygenase -2. Crop Science, 37:1986-1987. Yan, X., R. Gonzales, and G.J. Wagner. Use of deduced signal se-
Phillips, T.D., D.P. Belesky, and A.J. Powell. Registration of quences from HRGP and serpin-protease-inhibitor genes with a
‘Quickstand’ bermudagrass. Crop Science, 37:1674. modified GUS to study protein targeting in transgenic plants. Plant

Phillips, T.D., and M.R. Siegel. Seed yield of three tall fescue culti- Physiology, 115:915-924.
vars as affected by endophyte infection. International Grasslavid, S., L. Mei, J. Newman, K. Back, and J. Chappell. Regulation of
Congress Proceedings, 25:21-22. sesquiterpene cyclase gene expression: Characterization of an elicitor
Polge, N.D., and M. Barrett. Temperature effects on imazaquin soil and pathogen inducible promoter. Plant Physiology, 115:437-451.
bioavailability, uptake, and metabolism in corn (Zea mays). We&thang, Min, and A.D. Karathanasis. Characterization of iron-manga-
Science, 45:198-207. nese concretions in Kentucky alfisols with perched water tables.
Puteh, A., D.M. TeKrony, and D.B. Egli. Expression of cotyledon ne- Clays and Clay Minerals, 45:428-439.
crosis in deteriorating soybean (Glycine max (L.) Merr.) seeddn addition, members of the department published 100 abstracts.)
Seed Science and Technology, 25:133-145.
Quesenberry, K.H., and N.L. Tayldrifolium species germplasm from Animal Sciences

western North America. International Grassland Congresggron, D.K., D.G. Ely, W.P. Deweese, E. Fink, and C.R. Gatke. Re-

28(1):41-42. _ o _ _ ducing milk production in ewes at weaning using restricted feed-
Rasnake, M., and G.D. Lacefield. Agri-21: Sustainable farming dem- ing and methscopolamine bromide. Journal of Animal Science,

onstrations. International Grassland Congress Proceedings,75.1434-1442.

Winnipeg, Saskatoon, Canada. ~ Boatright, W.L., and A.D. Crum. Odor and flavor contribution of 2-
Ren, Q., T.W. Pfeiffer, and S.A. Ghabrial. Soybean mosaic virus inci- penty| Pyridine to soy protein isolates. Journal of the American

dence level and infection time: Interaction effects on soybean. Crop gj| Chemists’ Society, 74:1575-1581.

Science, 37:1706-1711. _ o Boatright, W.L., and A.D. Crum. Non-polar-volatile lipids from soy
Ren, Q., T.W. Pfeiffer, and S.A. Ghabrial. Soybean mosaic virus resis-protein isolates and hexane-defatted flakes. Journal of the Ameri-

tance improves productivity of double-cropped soybean. Crop Sci- ¢can Oil Chemists’ Society, 74:461-467.

ence, 37:1712-1718. _ _ _ _ Collins, V.P., A.H. Cantor, A.J. Pescatore, M.L. Straw, and M.J. Ford.
Seta, A.K., and A.D. Karathanasis. Water dispersible colloids and fac-pear| millet in layer diets enhances egg yolk n-3 fatty acids. Poul-

tors influencing their dispersibility from soil aggregates. Geoderma, try Science, 76:326-330.

74:255-266. , = __ Erbeznik, M., C.R. Jones, K.A. Dawson, and H.J. Strobel. Clostridium
Seta, A.K., and A.D. Karathanasis. Stability and transportability of thermocellum JW20 (ATCC 31549) is a co-culture with

water dispersible soil colloids. Soil Science Society of America Thermoanaerobacter ethanolicus. Applied and Environmental Mi-

Journal, 61:604-611. _ o crobiology, 63:2949-2951.
Seta, A.K., and A.D. Karathanasis. Colloid-facilitated transport of atragjjer, |.z., C. Lu, D.G. McMahon, M.D. Lindemann, M.S. Jorgensen,

zine through intact soil columns. Soil Science Society of America g w. Rau, J.E. Sisken, and B.A. Jackson. Stimulus-secretion cou-

_Journal, 61:612-617. _ pling in porcine adrenal chromaffin cells: Effect of dexametha-

Silva, A.P. da, B.D. Kay, and E. Perfect. Management versus inherentsgne. Journal of Neuroscience Research, 49:416-424.

soil properties effects on bulk density and relative compactiofienry, J.L., J.W.G.M. Swinkels, M.D. Lindemann, and J.W. Schrama.

~ Soil and Tillage Research, 44:81-93. Effect of hemoglobin and immunization status on energy metabo-

Sims, J.L., K.L. Wells, D.C. Ditsch, and J.D. Clark. Response of bur- |ism of weanling pigs. Journal of Animal Science, 75:1032-1040.

ley tobacco to banded fertilizer and in-row subsoiling. Communiyarmon, D.L., and C.J. Richards. Considerations for gastrointestinal

cations in Soil Science and Plant Analysis, 28:469-481. _ cannulations in ruminants. Journal of Animal Science, 75:2248-
Sorokina, M.N., and G.W. Thomas. Imazaquin leaching in Karnak soil 2255
in Kentucky. Weed Science, 45:722-726. Jackson, J.A., R.J. Harmon, and Z. Tabeidie. Effect of dietary supplemen-

Spears, J.F., D.M. TeKrony, and D.B. Egli. Temperature during the tation with vitamin E for lactating dairy cows fed tall fescue hay in-

seed filling and soybean seed germination and vigour. Seed Sci-fected with endophyte. Journal of Dairy Science, 80:569-572.
ence and Technology, 25:233-244.
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Liu, G., and Y.L. Xiong, Gelation of chicken myofibrillar proteins Edwards, D.R., T.C. Daniel, H.D. Scott, P.A. Moore Jr., J.F. Murdoch,
treated with protease inhibitors and phosphates. Journal of Agri-and P.F. Vendrell. Effect of BMP implementation on storm flow
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intraduodenal infusion of starch hydrolysate and casein. Journaltable depth and rainfall timing on bromide and nitrate transport.
of Animal Science, 75:3026-3037. Journal of Irrigation and Drainage Engineering, 123(4):279-284.

Mooney, K.W., and G.L. Cromwell. Efficacy of chromium picolinateMolenda, M., J. Horabik, R.A. Bucklin, and 1.J. Ross. Wear-in effects
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Journal of Animal Science, 75:2661-2671. 40(3):783-788.

Ng, Wooi Fang, Bruce E. Langlois, and William G. Moody. Fate dflukeriji, S., K. Tagavi, and W. Murphy. Steady-state heat transfer
selected pathogens inoculated in vacuum-packaged dry-curedanalysis of arbitrarily coiled buried pipes. Journal of Thermophysics
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Protection, 60:1541-1547. Nokes, S.E., S. Subler, and J.M. Blair. Crop growth and yield com-
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tamin E supplementation on the integrity of skeletal muscle in ex- tices. Journal of Soil and Tillage Research, 44:95-108.

ercised horses. Journal of Animal Science, 75:1553. Wells, L.G., Y. Jiang, and X.X. Zhang. Measuring three-dimensional
Srinivasan, S., and Y.L. Xiong. Sulfhydryls in antioxidant-washed beef soil deformation. Journal of Terramechanics, 33(6):281-292.
heart surimi. Journal of Muscle Foods, 8:251-263. Workman, S.R., S.E. Serrano, and K. Liberty. Development and ap-

Srinivasan, S., Y.L. Xiong, S.P. Blanchard, and J.H. Tidwell. Physico- plication of an analytical model of stream/aquifer interaction. Jour-
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jected to multiple freeze-thaw cycles. Journal of Food Sciend&u, Q.J., A.D. Ward, S.R. Workman, and E.M. Salchow. Evaluation
62:123-127. of a stochastic-deterministic-conceptual (SDC) methodology for
Srinivasan, S., Y.L. Xiong, and S.P. Blanchard. Effects of freezing simulation of flow and solute transport through heterogeneous
and thawing methods and storage time on thermal properties ofunsaturated soils. Journal of Hydrology, 197:88-110.
freshwater prawns (Macrobrachium rosenbergii). Journal of ti@hang, H., R.S. Gates, and D.G. Colliver. Turing machine approach
Science of Food and Agriculture, 75:37-44. to solving psychrometric attributes. Transactions of the ASAE,
Srinivasan, S., Y.L. Xiong, S.P. Blanchard, and J.H. Tidwell. Effects 40(3):823-831.
of freezing and thawing methods and storage time on physicochegtiang, X.X., L.G. Wells, Y. Jiang, and S.A. Shearer. Using image
cal properties of fresh water prawns (Machrobrachium rosenbergii). analysis to measure two-dimensional soil deformation. Journal of
Journal of Aquatic Food Product Technology, 7(2):47-68. Terramechanics, 34(2):73-82.
Thrift, F.A. Reproductive performance of cows mated to and prewedin addition, the members of the department published five absjracts.
ing performance of calves sired by Brahman versus alternative
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Thrift, FA., S.M. Clark, D.K. Aaron, and D.E. Franke. Interaction nomic thresholds. American Entomologist, 43(2):117-124.
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Animal Scientist, 13:145-148. o _ Burgess, A.J., J. Mann, D. Johnson, and R. Harrington. Weather, aphid
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tioxidant-washed beef heart surimi during frozen storage. Journal fyngivores to experimental food enhancement. Pedobiologia,
of Food Science, 62:939-945, 991. 41:316-326.

(In addition, members of the department published 53 abstracts.) c|ark, Deborah C., Sandra J. DeBano, and Allen J. Moore. The influ-

] ) ) ) ence of environmental quality on sexual selectiomauphoeta

Biosystems and Agricultural Engineering cinerea(dictyopera:blaberidae). Behavioral Ecology, 8(1):46-53.

Bader, M.J., L.R. Walton, and L.G. Wells. Dynamic stability of tw&€lements, Dorothy J., and Kenneth V. Yeargan. Comparisonius
tractor front-end loader systems. Transactions of the ASAE, insidiosus(heteroptera:anthocoridae) amabis roseipennis
40(4):865-869. (heteroptera:nabidae) as predators of the green cloverworm

Billisoly, R., S.E. Nokes, and S.R. Workman. Statistical treatment of (lepidoptera:noctuidae). Environmental Entomology, 26 (2):1482-
soil chemical concentration data. Journal of Environmental Qual- 1487.
ity, 26:877-883. Clements, D.J., and K.V. Yeargan. Seasonal and intraplant distribu-

Bridges, T.C., L.G. Wells, L.D. Swetnam, and G.A. Duncan. Opti- tion of orius insidiosughemiptera:anthocoridae) on soybean and
mum crop sizes for selected burley tobacco harvesting systems.possible interactions withabis roseipennighemiptera:nabidae).

Tobacco Science, 41:10-17. Journal of the Kansas Entomological Society, 70(2):94-99.
Colliver, D.G. Energy requirements for conditioning of ventilatingui, Liwang, and Bruce A. Webb. Homologous sequences in the
Air. Air Infiltration Review, 17(1):11-16. Campoletis sonorenspolydnavirus genome are implicated in rep-

lication and nesting of the W segment family. Journal of Virology,
71(11):8504-8513.
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Cui, L., A. Soldevila, and B.A.Webb. Expression and hemocyte tatilliamson, R. Chris, and Daniel A. Potter. Nocturnal activity and
geting of acampoletis sonorenspolydnavirus cysteine-rich gene  movement of black cutworms (lepidoptera:noctuidae) and response
in heliothis virescensarvae. Archives of Insect Physiology Bio-  to cultural manipulations on golf course putting greens. Journal of
chemistry, 36:251-271. Economic Entomology, 90(5):1283-1289.

Cui, Liwang, and Bruce A. Webb. Promoter analysis of a cystein@flliamson, R. Chris, and Daniel A. Potter. Oviposition of black cut-
rich campoletis sonorensgolydnavirus gene. Journal of General worm (lepidoptera:noctuidae) on creeping bentgrass putting greens
Virology, 78:1807-1817. and removal of eggs by mowing. Journal of Economic Entomol-

Dahlman, D.L., M.R. Siegel, and L.P. Bush. Insecticidal activity of n- ogy, 90(2):590-594.
formylloline. Vol. 1, pp. 13-5-13-6. Proceedings, InternationalVilliamson, R. Chris, and Daniel A. Potter. Turfgrass species and en-
Grasslands Congress, Winnipeg, Saskatoon, Canada. dophyte effects on survival, development, and feeding preference

Freytag, Paul H., and Jean-Michel Maes. Nuevos reportes deof black cutworms (lepidoptera:noctuidae). Journal of Economic
cicadellidae (homoptera) para la fauna de nicaragua. Rev. Nicara-Entomology, 90(5):1290-1299.
gua of Entomology, 40:29-43. Wolf, Jason B., Allen J. Moore, and Edmund D. Brodie Ill. The evolu-

Grill, Christopher P., Allen J. Moore, and Edmund D. Brodie Ill. The tion of indicator traits for parental quality: The role of maternal
genetics of phenotypic plasticity in a colonizing population of the and paternal effects. The American Naturalist, 150(5):639-649.
ladybird beetleharmonia axyridis Heredity, 78:261-269. Yeargan, K.V., and L.W. Quate. Adult male bolas spiders retain juve-

Johnson, Monte P., and Paul H. Freytag. Treehoppers nile hunting tactics. Oecologia, 112:572-576.
(homoptera:membracidae) on pin oak in Kentucky. Journal of tNe, Z., and G.C. Brown. Autodissemination of a beet armyworm
Kansas Entomological Society, 70(1):21-30. (lepidoptera:noctuidae) baculovirus under laboratory conditions.

Loughrin, John H., Daniel A. Potter, Thomas R. Hamilton-Kemp, and Journal of Economic Entomology, 90(5):1187-1194.

Matthew E. Byers. Diurnal emission of volatile compounds by Japdhang, Deqing, Douglas L. Dahiman, and Ulla E. Jarlfors. Effects of
nese beetle-damaged grape leaves. Phytochemistry, 45(5):919-923nicroplitis croceipeseratocytes on host haemolymph protein con-

Loughrin, John H., Daniel A. Potter, Thomas R. Hamilton-Kemp, and tent and fat body proliferation. Journal of Insect Physiology,
Matthew E. Byers. Response of Japanese beetles (cole-43(6):577-585.
optera:scarabaeidae) to leaf volatiles of susceptible and resist@mo, Jing Zhang, and Kenneth F. Haynes. Does PBAN play an alter-
maple species. Environmental Entomology, 26(2):334-342. native role of controlling pheromone emission in the cabbage looper

Miehelangeli, Coromoto, Gerald A. Rosenthal, and Douglas L. moth, trichoplusia ni(Hubner) (lepidoptera:noctuidae)? Journal
Dahlman. The biochemical basis for I-canavanine tolerance by the of Insect Physiology, 43(7):695-700.
tobacco budwornheliothis virescengnoctuidae). Proceedings, Zhu, Junwei, Bonnie B. Chastain, Bryan G. Spohn, and Kenneth F.
National Academy of Science USA, 94:2255-2260. Haynes. Assortative mating in two pheromone strains of the cab-

Moore, Allen J. The evolution of social signals: Morphological, func- bage looper mothtrichoplusia ni Journal of Insect Behavior,
tional, and genetic integration of the sex pheromomauphoeta 10(6):805-817.
cinerea Evolution, 51(6):1920-1928.

Moore, Allen J. Narrow roads of gene land, the collected papersgrestry

W.D. Hamilton. Vol. I: Evolution of Social Behavior, by W.H. Freeanderson, R.B., J.K. Wiedenbeck, and R.J. Ross. Nondestructive evalu-
man. American Zoologist Book Reviews, 37:118-119. ation for detection of honeycomb in the sawmill: An economic

Moore, Allen J., Edmund D. Brodie Ill, and Jason B. Wolf. Interact- analysis. Forest Products Journal, 47(6):53-509.
ing phenotypes and the evolutionary process: | - Direct and indirthur, M.A., R.N. Muller, and S. Costello. Species composition in a
rect genetic effects of social interactions. Evolution, 51(5):1352- ¢entral hardwood forest in Kentucky eleven years after clearcutting.
1362. _ American Midland Naturalist, 137:274-281.

Moore, Patricia J., Nancy L. Reagan-Wallin, Kenneth F. Haynes, aggler, M.D., and M.J. Lacki. Short-term changes in bird communities
Allen J. Moore. Odour conveys status on cockroaches. Nature, in response to silvicultural prescriptions. Forest Ecology and Man-
389:25. _ _ _ agement, 96:27-36.

Mussey, Guy J., and Daniel A. Potter. Phenological correlations lP-PeIIgreen, E.C., D.S. Maehr, and D.L. Dean-Crider. Serum chemistry
tween flowering plants and activity of urban landscape pests in of southern populations of black be@ssus americanus)Ameri-
Kentucky. Journal of Economic Entomology, 90(6):1615-1627.  ¢an Midland Naturalist, 137:95-105.

Preziosi, Richard F., and Daphne J. Fairbairn. Sexual size dimorphi§fitst, T.E., and M.J. Lacki. Food habits of Rafinesque’s big-eared bat

and selection in the wild in the waterstrideuarius remigisLife- in southeastern Kentucky. Journal of Mammalogy, 78:525-528.
time fecundity selection on female total length and its componenigaenr, D.S. The comparative ecology of bobcat, black bear and Florida
Evolution, 51(2):467-474. panther in south Florida. Monograph. Bulletin of the Florida Mu-

Shelby, K.S., and B.A. Webb. Polydnavirus infection inhibits transla- geym of Natural History, 40:1-176.
f[ion of specific growth-associated host proteins. Insect Bioche@g|kki, M.H. The effects of neighborhood storage size on dynamic
istry and Molecular Biology, 27:263-270. _ programming solutions. Forest Science, 43(3):307-395.
Soldevila, A., S. Heuston, and B.A. Webb. Purification and analysig|kki, M.H. Optimal shortleaf pine management in the central United
of a polydnavirus gene product expressed using a poly-histidine states. Northern Journal of Applied Forestry, 14(2):67-71.
baculovirus vector. Insect Biochemistry and Molecular Biologiepert, S.G., J. Roof, and D.S. Maehr. Family dissolution in the Florida

27:201-211. ] black bear. Florida Field Naturalist, 25:103-104.

Spohn, Bryan G., and Allen J. Moore. Environmental effects on adfang, C., M.H. Perlin, R.R. Van Stockum Jr., C.H. Hamilton, and
nistic interactions between males of the cockrazahphoeta ci- D.B. Wagner. Chloresplast DNA polymorphisms Tsuga
nerea Ethology, 103:855-864. canadensisand Tsuga carolinia Canadian Journal of Forest Re-

Townsend, L.H. Human myiasis in Kentucky causedtngrebrasp. search, 27:1329-1335.

(Diptera:oestridae). Transactions of the Kentucky Academy gf, addition, members of the department published two abstracts.)
Science, 58(1):35-36.

Wagner, James D., and David H. Wise. Influence of prey availabilipforticu'ture and Landscape Architecture
and conspecifics on patch quality for a cannibalistic forager: Lab: drian. M.. P. Jeandet. J. Veneau. L.A. Weston. and R. Bessis. Bio-
ratory experiments with the wolf spidechizocosaOecologia, logical activity of resveratrol, a stilbenic compound from grape-

109:474-482. vines, againsBotrytis cinerea the causal agent for gray mold
Wharton, R.A., P.M. Marsh, and M.J. Sharkey. Manual of the nveJournal of Chemical Ecology, 23(7):1689-1702.

world genera of braconidae (hymenoptera). Special Publication ; - .
the International Society of Hymenopterists, 1:1-439. ,&Jrchbold, D.D., and C.T. MacKown. Nitrogen availability and fruit-

ing influence nitrogen cycling in strawberry. Journal of the Ameri-
can Society for Horticultural Science, 122:134-139.
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Archbold, D.D., T.R. Hamilton-Kemp, M.M. Barth, and B.E. LangloisLeung, L.K., M. Johnson, and H.P. Glauert. Effect of gadolinium chlo-
Identifying natural volatile compounds which control gray mold ride-induced Kupffer cell inactivation on liver regeneration in rats.
(Botrytis cinereajduring postharvest storage of strawberry, black- Environmental and Nutrition Interactions, 1:13-22.
berry, and grape. Journal of Agriculture and Food Chemistiylercer, L. Preston, Histamine and the neuroregulation of food intake.
45:4032-4037. Nutrition, 13:581-582.

DeVier, C.L., and R.L. Geneve. The influence of flowering on advehlicholas, K.N., M. Toborek, R. Slim, B.A. Watkins, B.H. Chung, P.R.
titious root formation in chrysanthemum cuttings. Scientia Oeltgen, and B. Hennig. Dietary cholesterol supplementation pro-
Horticulturae, 70:309-318. tects against endothelial cell dysfunction mediated by native and

Distabanjong, K., and R.L. Geneve. Multiple shoot formation from lipolyzed lipoproteins derived from rabbits fed high-corn oil diets.
cotyledonary node segments of eastern redbud. Plant Cell, TissueJournal of Nutrition and Biochemistry, 8:566-572.

and Organ Culture, 47:247-254 Peebles, R.S., and H.P. Glauert. Effect of phenobarbital on hepatic
Distabanjong, K., and R.L. Geneve. Multiple shoot formation from eicosanoid concentrations in rats. Archives of Toxicology, 71:646-

somatic embryo explants of eastern redier¢is canadensis.). 650.

Plant Cell Reports, 16:334-338. Rogusa, R.J., C.K. Chow, and J.D. Porter. Oxidative stress as a poten-

Fallik, E., D.D. Archbold, T.R. Hamilton-Kemp, J.H. Loughrin, and tial pathogenic mechanism in an animal model of Duchenne mus-
R.W. Collins. Heat treatment temporarily inhibits aroma volatile cular dystrophy. Neuromuscular Disorder, 7:379-386.
compound emission from ‘Golden Delicious’ apples. Journal &ogusa, R.J., C.K. Chow, D.K. St. Clair, and J.D. Porter. Extraocular,
Agriculture and Food Chemistry, 45:4038-4041. limb and diaphragm muscle group-specific antioxidant enzyme
Gonzalez, V., C.I. Nimbal, L.A. Weston, and G.M. Cheniae. Inhibi- activity patterns in a control and mdx mice. Journal of Neurologi-
tion of a photosystem Il electron transfer reaction by sorgoleone, acal Sciences, 139:180-186.
natural product. Journal of Agriculture and Food Chemistrfoborek, M., D.L. Feldman, and B. Hennig. Aortic antioxidant de-
45:1415-1421. fense and lipid peroxidation in rabbits fed diets supplemented with
Jeandet, P., A.C. Breuil, M. Adrian, L.A. Weston, S. Debord, P. different animal and plant fats. Journal of American College of
Meunier, G. Maume, and R. Bessis. HPLC analysis of grapevine Nutrition, 16:32-38.
phytoalexins coupling photodiode array detection and fluorometifoborek, M., E.M. Blanc, S. Kaiser, M.P. Mattson, and B. Hennig.
Analytical Chemistry, 69(24):5172-5177. Linoleic acid potentiates TNF-mediated oxidative stress, disrup-
Kester, S.T., R.L. Geneve and R. Houtz. L-isoaspartyl tion of calcium homeostasis and apoptosis of cultured vascular
methyltransferase activity in tomato seed following accelerated endothelial cells. Journal of Lipid Research, 38:2155-2167.
aging and osmotic priming. Journal of Experimental Botan{in addition, members of the department published 34 abstyacts
48:943-949.
Weston, L.A., C.I. Nimbal, and M.A. Czarnota. Activity and persisP|ant Pathology

tence of sorgoleone, a long-chain hydroquinone produc&bby pgjanc, S., J.J. Lopez-Moya, R.Y. Wang, S. Garcia-Lampasona, D.W.
ghum bicolor Brighton Conference Proceedings, 6B-6:509-516.  Thornbury, and T.P. Pirone. A specific interaction between coat
WestonZ L.A., and M.M. Barth. Prt_aharvest factors affecting postharvestprotein and helper component correlates with aphid transmission

quality of vegetables. HortScience, 32(5):812-816. of a potyvirus. Virology, 231:141-147.
(In addition, members of the department published 24 absfracts. christensen, M.J., 0.J.-P. Ball, R. Bennett, and C.L. Schardl. Fungal
o ) and host genotype effects on compatibility and vascular coloniza-

Nutrition and Food Science tion by Epichloé festucaeMycological Research, 101:493-501.

Arif, J.M., C.G. Gairola, H.P. Glauert, G.J. Kelloff, R.A. Lubet, andChu, M., J.J. Lopez-Moya, C. Llave-Correas, and T.P. Pirone. Two
R.C. Gupta. Effects of dietary supplementation of n-acetylcysteine separate regions in the genome of tobacco etch virus contain de-
on cigarette smoke-related DNA adducts in rat tissues. Interna-terminants of the wilting response of Tabasco pepper. Molecular
tional Journal of Oncology, 11:1227-1233. Plant-Microbe Interactions, 10:472-480.

Aziz, S.M., M. Toborek, B. Hennig, M.P. Mattson, H. Guo, and D.WChung, K.-R., and C.L. Schardl. Sexual cycle and horizontal trans-
Lipke. Oxidative stress mediates monocrotaline-induced alterations mission of the grass symbiofpichloé typhinaMycological Re-
in tenascin expression in pulmonary artery endothelial cells. Inter- search, 101:295-301.
national Journal of Biochemical Cell Biology, 29:775-787. Chung, K.-R., and C.L. Schardl. Vegetative compatibility between and

Blanc, E.M., M. Toborek, R.J. Mark, B. Hennig, and M.P. Mattson. within Epichloé&species. Mycologia, 89:558-565.

Amyloid beta-peptide induces cell monolayer albumin permeabThung, K.-R., W. Hollin, M.R. Siegel, and C.L. Schardl. Genetics of
ity, impairs glucose transport, and induces apoptosis in vascularhost specificity inEpichloé typhinaPhytopathology, 87:599-605.
endothelial cells. Journal of Neurochemistry, 68:1870-1881. Dorrance, A.E., P. Vincelli, H.L. Warren, and C. Poneleit. Reactions

Chen, L.H., and S.M. Lin. Modulation of acetaminophen-induced an- of corn hybrids to diplodia ear rot, 1994-95. Biological and Cul-
tioxidant defense enzymes by antioxidants or glutathione precur- tural Tests, 12:7.
sors in cultured hepatocytes. Biochemical Archives, 13:113-12&dskes, H.K., J.M. Kiernan, and R.J. Shepherd. Multiple widely spaced

Chen, L.H., and S. Xi. Dose effects of paraquat on antioxidant de- elements determine the efficiency with which a distal cistron is
fense and detoxifying enzymes in rats. Biochemical Archives, expressed from the polycistronic pregenomic RNA of figwort
13:143-150. mosaic caulimovirus. Journal of Virology, 71:1567-1575.

Connell, P., V.M. Young, M. Toborek, D.A. Cohen, S. Barve, C.Hartman, J.R., R.T. Bessin, G.R. Brown, R.T. Jones, and J.G. Strang.
McClain, and B. Hennig. Zinc attenuates cytokine-mediated acti- La protection intégrée en verger de pommiers dans le Kentucky.
vation of transcription factors in endothelial cells. Journal of Ameri- Phytoma, 495:45-47.
can College of Nutrition, 16:411-417. Hinrichs, J., S. Berger, and J.G. Shaw. Induction of antibodies to plant

Ibrahim, W., U.-S. Lee, C.-C. Yeh, D.K. St. Clair, and C.K. Chow. viral proteins by DNA-based immunization. Journal of Virologi-
Oxidative damage and antioxidant status of endotoxin-treated mice.cal Methods, 66:195-202.

Environmental Nutrition Interaction, 1:61-69. Hu, C.-C., A.E. Aboul-Ata, R.A. Naidu, and S.A. Ghabrial. Evidence

Ibrahim, W., U.-S. Lee, C.-C. Yeh, J. Szabo, G. Bruckner, and C.K. for the occurrence of two distinct subgroups of peanut stunt
Chow. Oxidative stress and antioxidant status in mouse liver: Ef- cucumovirus strains: Molecular characterization of RNA3. Jour-
fect of dietary lipid and vitamin E plus iron. Journal of Nutrition, nal of General Virology, 78:929-939.

127:1401-1407. Huang, S., A.l. Soldevila, B.A. Webb, and S.A. Ghabrial. Expression,

Leung, L.K., and H.P. Glauert. Lack of correlation between hepatic assembly and proteolytic processindgi@lminthosporium victoriae
prostaglandin concentrations and DNA synthesis after the admin-190S totivirus capsid protein in insect cells. Virology, 234:130-137.
istration of phenobarbital and the peroxisome proliferator
ciprofibrate in rats. Toxicology, 123:101-109.
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Kuldau, G.A., J.-S. Liu, J.F. White Jr., M.R. Siegel, and C.L. Schardleterinary Science

Molecular phylogenetic support for monophyly of geipichlo€  Artiushin, S., and J.F. Timoney. PCR for detectioBtoéptococcus equi
and of form genu&phelis Mycologia, 89:431-441. Advances in Experimental Medicine and Biology, 418:359-361.
Maiti, 1.B., S. Gouda, J. Kiernan, S.K. Ghosh, and R.J. Shepherd. Rigjley, E., R.C. Reid, L.C. Skow, K. Mathiason, T.L. Lear, and T.C.

moter/leader deletion analysis and plant expression vectors with peGuire. Linkage of the gene for equine combined immunodefi-
the figwort mosaic virus (FMV) full length transcript (FLt) pro-  cjency disease to microsatellite markers HTG8 and HTG4: Synteny
moter containing single or double enhancer domains. Transgenicgng FISH mapping to ECA®nimal Genetics, 28:268-273.
_ Research, 6:143-156. _ Balasuriya, U.B.R., J.F. Patton, P.V. Rossitto, P.J. Timoney, W.H.
Nicholas, O., S.W. Dunnington, L.F. Gotow, T.P. Pirone, and G.M. MmcCollum, and N.J. MacLachlan. Neutralization determinants of
Hellmann. Variations in the Vpg protein allow a potyvirus to over- |aporatory strains and field isolates of equine arteritis virus: Identi-
~ comeva gene resistance in tobacco. Virology, 237:452-459.  fication of four neutralization sites in the amino-terminal ectodomain
Richert-Pdggeler, K.R., and R.J. Shepherd. Petunia vein-cleaning vi-of the G envelope glycoprotein. Virology, 232:114-128.
rus: A plant pararetrovirus with the core sequences for an integrmhe’ L.L., D.E. Granstrom, D.E. Hansen, L.L. Walker, J. Bartlett,

function. Virology, 236:137-146. and S. Stamper. Seroprevalence of antibodiBateocystis neurona
Rodriguez-Cerezo, E., K. Findlay, J.G. Shaw, G.P. Lomonossoff, S.G.jy horses residing in Oregon. Journal of the American Veterinary
Qiu, P. Linstead, M. Shanks, and C. Risco. The coat and cylindrical pedical Association, 210(4):525-527.

inclusion proteins of a potyvirus are associated with plasmodesmggl,\,"ng, A.T., M. Breen, B.P. Chowdhary, K. Hirota, T.L. Lear, L.V.

connections between plant cells. Virology, 236:296-306. Millon, F.A. Ponce de Leon, T. Raudsepp, and G. Stranzinger.
Roy, K.W., J.C. Rupe, D.E. Hershman, and T.S. Abney. Sudden deathscNH: International system for cytogenetic nomenclature of the
syndrome of soybean. Plant Disease, 81:1100-1111. domestic horse. Chromosome Research, 5:443-453.

Schardl, C.L., and T.D. Phillips. Protective grass endophytes: Where gfgen, M., C.F. Langford, N.P. Carter, P.E. Fischer, E. Marti, C.
they from and where are they going? Plant Disease, 81:430-438.  Gerstenberg, T. Allen, T.L. Lear, and M. Binns. Detection of equine
Schardl, C.L., A. Leutchtmann, K.-R. Chung, D. Penny, and M.R. x chromosome abnormalities using a horse X chromosome paint.
Siegel. Coevolution by common descent of fungal symbionts e Veterinary Journal, 153:235-238.
(Epichloéspp.) and grass hosts. Molecular Biology and Evolutiogsgogle, L., and E. Bailey. Equine dinucleotide repeat polymorphisms
14:133-143. ) o loci LEX049-LEX063. Animal Genetics, 28:378.
Smigell, C.G., and J.R. Hartman. Evaluation of fu_nglude timing fQI_jOOg|e‘ L., R. Reid, and E. Bailey. Equine dinucleotide repeat poly-
sooty blotch and flyspeck control, 1996. Fungicide and Nemati- morphisms loci LEX034-LEX048. Animal Genetics, 28:3009.
cide Tests, 52:31. ] _ _ Costa, L.R.R., I.K.F. de Miranda Santos, C.J. Issel, and R.C. Montelaro.
Smigell, C.G., and J.R. Hartman. Evaluation of multi-layer fruit bags Tumor necrosis facton-production and disease severity after im-
for cork spot control, 1996. Biological and Cultural Tests, 12:41. mynization with enriched major core protein (p26) and/or infec-
Smigell, C.G., and J.R. Hartman. Evaluation of multi-layer fruit bags tjon with equine infectious anemia virus. Veterinary Immunology
for sooty blotch and flyspeck control, Caldwell County, Kentucky, gng Immunopathology, 57:33-47.
1996. Biological and Cultural Tests, 12:44. _ _ Cothran, E.G., and M. Kovac. Genetic analysis of the Croatian
Smigell, C.G., and J.R. Hartman. Evaluation of multi-layer fruit bags Trakehner and Posavina horse breeds. Zivocisna Vyroba (Animal
for sooty blotch and flyspeck control, Woodford County, Kentucky, Production), 42:207-212.
~ 1996. Biological and Cultural Tests, 12:45. Cothran, E.G., and V.N. Tikhonov. Immunogenetic and biochemical
Vincelli, P., and J.C. Doney. Evaluation of funglmdg-s_ for control of _analysis of the aboriginal Yakut horse of Siberia and its genetic
anthracnose of creeping bentgrass, 1996. Fungicide and Nematiye|ationship to modern horse breeds. Proceedings, Russian Acad-
~ cide Tests, 52:379. _ o emy of Agricultural Sciences.
Vincelli, P., and J.C. Doney. Evaluation of fungicides for control qfarmerie, T.A., R.A. Abbud, P.R. Budworth, C.M. Clay, R.A. Keri,
brown patch on colonial bentgrass, 1996. Fungicide and Nemati- k_j McDowell, M.W. Wolfe, and J.H. Nilson. Characterization of
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dollar spot of creeping bentgrass, 1996. Fungicide and Nemat|0|deBi0|0gy of Reproduction, 57:1104-1114.
~ Tests, 52:377. _ o Fenger, C.K., D.E. Granstrom, A.A. Gajadhar, N.M. Williams, S.A.
Vincelli, P., and J.C. Doney. Evaluation of fungicides for control of \ccrillis, S. Stamper, J.L. Langemeier, and J.P. Dubey. Experi-
gray leaf spot of perennial ryegrass, 1996. Fungicide and Nemati- mental induction of equine protozoal myeloencephalitis in horses
~ cide Tests, 52:398. _ ) _ using Sarcocystis spsporocysts from the opossuiidelphis
Vincelli, P., and A.J. Powell. Impact of mowing height and nitrogen virginiana). Veterinary Parasitology, 68(3):199-213.
on brown patch of tall fescue, 1996. Biological and Cultural Tesgsenger, C.K., D.E. Granstrom, J.L. Langemeier, and S. Stamper. Epi-
~12:129. o zootic of equine protozoal myeloencephalitis on a farm. Journal of
Vincelli, P., J.C. Doney Jr., and A.J. Powell. Variation among creep- the American Veterinary Medical Association, 210(7):923-927.
ing bentgrass cultivars in recovery from epidemics of dollar spqtitzgerald, B.P., and L.A. Davison. Comparison of the effects of N-
~ Plant Disease, 81:99-102. _ methyl-D,L-aspartic acid on gonadotropin and prolactin secretion
Vincelli, P., J.C. Doney, L.M. Lauriault, and L. Wang. Evaluation of i, anestrous mares and mares exhibiting estrous cycles during
A9109, seeding date, and dormant harvest for managing sclerotiniagnestrys. Biology of Reproduction, 57:36-42.
crown and stem rot of alfalfa, 1995-96. Biological and Culturf@,“bert, S.A., P.J. Timoney, W.H. McCollum, and D. Deregt. Detec-
~ Tests, 12:19. _ _ tion of equine arteritis virus in the semen of carrier stallions using
Vincelli, P., J.C. Doney, L.M. Lauriault, and L. Wang. Field response 5 sensitive nested PCR assay. Journal of Clinical Microbiology,
of alfalfa lines selected for partial resistanceSderotinia 35:2181-2183.
trifoliorum, 1995-96. Biological and Cultural Tests, 12:20. Granstrom, D.E., S. McCrillis, C. Wulff-Strobel, C.B. Baker, W.G.
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volved in the disassembly of tobacco mosaic virus particleiso. mia virus is a complex and lengthy process. Journal of Virology,
Virology, 239:426-434. 71(5):3840-3852.

(In addition, members of the department published 19 abstracts.

46
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samples for sodium dodecyl sulphate-polyacrylamide gel electro- Lehner, W. Karpiesiuk, L. Dirikolu, J. Boyles, and W. Carter. Re-
phoresis and isoelectric focusing using protein-blotting membranes. view of a consequence of highly sensitive drug testing: The need
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central Kentucky. Journal of the Helminthological Society of Wash- to enhance hypothermic liver preservation. Transplantation,
ington, 64:287-291. 63(6):803-809.
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rotavirus vaccine. Journal of the American Veterinary Medical Resources Conference, 62:74-83.

Association, 211:193-198.

a7



Agricultural Economics Agronomy
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Center, #198-10. Calvert, J.R., W.A. Kruger, J. Priest, and T.D. Reed. Regional burley

Babcock, B.A., and R.A. Fleming. Swine manure: A valuable resource sucker control tests report 1996. April.
or a waste byproduct? Center for Agriculture and Rural Develo@oyne, M.S., R.L. Blevins, A. Cantor, D.R. Edwards, J.H. Grove, and
ment Staff Report. Department of Economics, lowa State Univer- A. Pescatore. Nonpoint source pollution by land applied poultry
sity. April. waste: Runoff, infiltration, and management. pp. 18-47. IN: W.O.
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ics, University of Kentucky. June. lowa Seed Science, 16:2-3.
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pp. 14-15. (Adapted from Vitamin nutrition of horses, Cornell |ggic for assessment of dust and ammonia effects of swine respira-
Nutrition Conference). Feedstuffs. December 1. tory disease. pp. 638-646. IN: R.W. Bottcher and S.J. Hoff, eds.
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Warren, L.K., L.M. Lawrence, A.S. Griffin, A.L. Parker, T. BarnesHarrington, R., A.J. Burgess, J.A. Mann, D.W. Johnson, S.J. Tones, R.
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ceedings, Southeastern Association of Fish and Wildlife Agencies, "+ "= ana J. Ford. .ommunlty onr_lectlons or Children: Family
49:525-536. Preservation and Family Support Services Program Evaluation/Tech-

Pelkki, M.H. Kentucky Forest Outlook-1997. pp. 34-36. ESM-23a nical Assistance to Area Development Districts. Department of So-

N o ; : ciology, College of Agriculture, University of Kentucky. 72 pp.
G%R,Zﬂgﬁ;eo?lféﬁﬁgk?d Outlook Series. College of Agl’lCUltUI’Ebyk' P.H., J. Ford, and J. Bell. Community Connections for Children

Pelkki, M.H. Forestry Issues in Kentucky-1997. p. 71. ESM-23b, Ag- Workbook, Training Materials, and Videotape. Department of So-

- S e . . - ciology, College of Agriculture, University of Kentucky. 175 pp.
Cgrsltig;iflzlggggung&s|tuat|0n Papers. College of Agriculture, Unbarkovich, L.E. Pulaski County visioning: Life in balance. SEED
Pelkki, M.H. State of Kentucky's Forest: Past, present and future. Publication, Department of Sociology, College of Agriculture,
Natural Resources Newsletter, Department of Forestry, University University of Kentucky, Co'pUbl'ShEd_W'th Som_erset-PuIaskl
of Kentucky, 14(2). County Chamber of Commerce, Pulaski County Fiscal Court, and

Pelkki, M.H., and G.J. Arthand. Metadata standards for forestry and K€ttering Foundation. 12 pp.

: - kovich, L.E. Approaches to managing community growth and
natural resources. Proceedings, Symposium on Systems Anal ?gchange. SEED Publication, Department of Sociology, College of

In Forest Resources, Traverse City, MI. . Agriculture, University of Kentucky. 8 pp.

Pelkid, M.H., and G.J. Arthand. Exploring enhancements to dynanz.lr%lrkovich L.E. The legislative basis for planning and zoning in Ken-
programming. Proceedings, Symposium on Systems Analysis tucky. éEED Publication, Department of Sociology, College of

Forest Resources, Traverse City, MI. Agriculture, University of Kentucky. 5 pp
Pelkki, M.H. Evaluating the economics related to thinning strategies rkovich, L.E. Weighing the trade-offs in adopting land use plan-

in yellow-poplar using dynamic programming. Proceedings, 19 : X S -
So)lljthern FI):op;est Eco?]or)rqics WoFr)ks%op Gatﬁnburg TN. g ning and zoning. SEED F_’ubh(_:atlon, Department of Sociology,
' ' College of Agriculture, University of Kentucky. 5 pp.

Garkovich, L.E. Living together in rural areas. Resource and Training

Horticulture Guide. Department of Sociology, College of Agriculture, Univer-

Brown, Gerald R., Dwight Wolfe, and Lloyd Murdock, Effectiveness sity of Kentucky.
of tile drainage on a fragipan soil in an orchard site. Agronon@arkovich, L.E, G.L. Hansen, and P.H. Dyk. Implications of welfare
Notes, 30(3). reform for poor Kentucky families. Foresight, 4(2):1-6. Kentucky

Collins, K.B., R.E. McNiel, and L.A. Weston. Eastern redbQdr¢is Long-term Policy Research Center.
canadensis toxicity with increasing rates of sulfentrazone. ProGarkovich, L.E., G.L. Hansen, and P.H. Dyk. Kentucky’s rural chil-
ceedings, Southern Nursery Association Research Conferencedren: How residence affects opportunities and risks. SEED Publi-
42:61-64. cation, Department of Sociology, College of Agriculture, Univer-

Duke, S.0O., R.J. Smeda, and L.A. Weston. Potential for utilization of sity of Kentucky.
allelopathy for weed management. Proceedings, 21st Brazili@arkovich, L.E., G.L. Hansen, and P.H. Dyk. Welfare reform and its
Congress of Weed Science, 21:111-116. implications for Kentucky’s families on the economic edge. SEED

Finneseth, C.L.H., D.R. Layne, and R.L. Geneve. The influence of Publication, Department of Sociology, College of Agriculture,
ontological age on adventitious bud and shoot formation in North University of Kentucky.

American pawpaw Asimina triloba(L.) Dunal). Proceedings, Samson, S.A. Farm economy fact sheet for each of Kentucky’s 120
Southern Nursery Association Research Conference, 42:75-77. counties. SEED Publication, Department of Sociology, College of

Wilson, T.M., R.L. Geneve, and W. Dunwell. The effect of early radicle Agriculture, University of Kentucky.
pruning on root and shoot development in a @defcus falcata Zimmerman, J.N., and L.E. Garkovich. Meeting the monthly budget:
pogodifolia)and a white oakJuercus bicolorspecies. Proceedings,  Earnings and the cost of living in rural Kentucky. Southern Per-
Southern Nursery Association Research Conference, 42:94-97. spectives, 1(1):12. Southern Rural Development Center.

Ingram, D.L., Brian Roach, and J.W. Buxton. Yard waste compost as a
container substrate component. Proceedings, Southern Nur
Association Research Conference, 42:175-176.

Rowell, B., R.T. Jones, J. Snyder, W. Nesmith, and J. Doney. B‘Ae‘|
pepper evaluations for bacterial spot resistance, yields, and hortj
cultural characteristics, 1995. Biological and Cultural Tests f
Control of Plant Diseases, 12:154. g AAEP Report, August, 9.

Rowell, B., R.T. Jones, J. Snyder, W. Nesmith, and J. Doney. gRivyer, R.M. Nuggets of knowledge: The 1997 AVMA convention.

. : - : . The Horse, September, 15.
pepper evaluations for bacterial spot resistance, yields, and horti- P ’ . ,
cultural characteristics, 1996. Biological and Cultural Tests f wyer, R.M. Rabies—a threat in Kentucky. The Horseman's Journal,

Control of Plant Diseases, 12:155. July, 14.

%%.Yterinary Science

|en, G.P. The pregnancy that doesn’t stay—lessons from 25 years
_of observation. The Veterinary Journal, 153:239-244.

ambers, T. At what age should you vaccinate foals for influenza?
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Dwyer, R.M., and Vickers, M.L. Ophthalmic disease outbreak. LloydEmoney, P.J. Equine infectious anemia. pp. 19-30. Proceedings, 12th
Equine Disease Quarterly, January. International Seminar: Update on Lentiviruses and Some Promi-
Dwyer, R.M. Commentary. Lloyd's Equine Disease Quarterly, July. nent Zoonoses, September 28-October 2, Gioia del Colle, San Leo,
Dwyer, R.M. How well are veterinarians prepared? KVMA Veteri- lItaly.
nary News, July, 897. Timoney, P.J. EVA: A disease of real or perceived significance. pp. 6-
Dwyer, R.M. Survey results. Lloyd’s Equine Disease Quarterly, July. 13. Aggiornamento Su Alcune Malattie Da Virus Del Cavallo, Sep-
Dwyer, R.M. Vesicular stomatitis alert. The Horseman’s Journal, July, 1. tember 15, Brescia, Italy.
Dwyer, R.M. When it rains it pours: Dealing with the aftermath ofimoney, P.J. Viral infections of equids that significantly influence
flooding. The Horse, July, 8-10. international trade. pp. 63-74. Proceedings, 12th International Semi-
Mumford, J., and T. Chambers. Equine influenza. Equine Disease Quarnar: Update on Lentiviruses and Some Prominent Zoonoses, Sep-
terly, 5(4):2. tember 28-October 2, Gioia del Colle, San Leo, Italy.
Powell, D.M., and L.M. Lawrence. Thyroid hormone. Equine Diseagémoney, P.J., and W.H. McCollum. Equine viral arteritis. The Ameri-
Quarterly, 6(1):3. can Trakehner, 23:40-42.
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Ph.D. Dissertations

(Unpublished)

Agricultural Economics Entomology
Khan, Noor PComparative advantage of U.S. agriculture and effecBeBano, Sandra JThe effect of ecological disturbance caused by
of policies on agricultural development and trade: Policy analysis livestock grazing on the ecology, morphology, physiology, and

matrix approach. behavior of the rainbow grasshopactylotum variegatum.
Deng, Langianlsolation and characterization of certain genes encod-
Agronomy ing structural proteins d€ampoletis sonorensigolydnavirus.

Fairchild, Mark A.Denitrifier ecology in fragipan soils of Kentucky. G&; XiaosongResource finding by several stored-product insects and
Hong, Yiling Characterization of the RNA-dependent RNA polymerase its disruption by natural products. _
encoded by the potyvirus tobacco vein mottling virus. Gemeno, CesaChemical communication in the black cutwofgrotis
Moon, HangsikEffect of desaturase on fatty acid composition of iPsilon.
transgenic plant tissues. ] )
Prima, Sandra.Surface mechanisms of atrazine adsorption and idorticulture and Landscape Architecture
hydroxylation on 2:1 clays in the presence of a surfactant. Hou, GougquiangEffects of light, CQ and temperature on carbohy-
Schmenk Jr., Richard Biochemical characterization of an acetolactate drate metabolism in marigolddgetes patula
synthase-inhibitor-resistant smooth pigweedm@aranthus
hybridug biotype and its management in soybean. Plant Pathology
Semalulu, OnesimuGrass-legume establishment and nutrition on flyy, chung-ChiDifferentiation and molecular characterization of two
_ash and ash-soil mixtures. ) ) ) subgroups of peanut stunt virus strains.
Williams, David WThe role(s) of dew in the epidemiology of dollar
spot. Veterinary Science
Jusuf, Sri Sulaksmi DamayanBroteins ofLeptospira interrogans

Animal Sciences serovarpomonaType kennewickireactive with serum antibodies

Collins, Victoria P.Use of pearl milletRennisetum americangynn of aborting mares and their fetuses.
poultry diets: Effect on performance and meat and egg fatty agiglar, Teri Comparative molecular and cytogenetic studies of equidae.
composition. Rees, William AThe pharmacology, pharmacokinetics, and therapeu-

tic efficacy of amantadine HCL and rimantadine HCL in the horse.

Biosystems and Agricultural Engineering

Baier, J.W Design and verification of a landfill gas extraction model
employing bioreactor enhancement methods.

Burks, Thomas FColor image texture analysis and neural network
classification of weed species.

Meshkat, MModeling and laboratory evaluation of evaporation and
moisture redistribution for drip/trickle and “sand tube irrigation”
using undisturbed and reconstructed soils.

Thomasson, John Alexmage processing solution to cotton color
measurement problems in gin process control.
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M.S. Theses

(Unpublished)

Agricultural Economics Ntirampea, GodeliveEffects of exposure to selected natural volatile
Chen, MeiCounty-level determinants of fruit and vegetable process- compounds on the survival of bacteria in vitro and on the micro-
ing establishment locations in the United States: 1988-1994. flora of strawberry and blackberry fruits during storage.

Lewis, Lawrence O'NealA state level analysis of proprietorshipParker, A.L.The effects of niacin supplementation on exercise me-
growth using fixed effects models with implications for rural de- tabolism and niacin status in horses. g _
velopment. Strickling, JudyEvaluation of oligosaccharide addition to dog diets:

Maung, Adam Christophe€ost subadditivity, scale economies, and Influences on nutrient digestion and microbial populations.
scope economies in microfinancing: A study from Bank Rakygyrner, MaqueI.Fun_ctlonahty differences between red and white
Indonesia Unit Desas. chicken muscle fibers.

Medialdia, Maria TheresaThe relationship between U.S. direct in-__ ) ) )
vestments abroad and U.S. exports: The case of food proces&i@systems and Agricultural Engineering
industry. Huang, Qian The impact of building operation of ground source heat

Munirathinam, RavichandranThe Canada-U.S. trade agreement: pump underground heat exchanger design.

Competitive tradeoffs between foreign direct investment and tradém, T. Filter strip length effects on quality of runoff from grazed

Murrell, Courtney Paigelnvestment analysis of re-establishing en- pastures.
dophyte-infected pastures: Profitability and impacts for the Kehan, Tao Sunlit plant growth chamber with vapor pressure modifica-
tucky cow-calf producer. tion.

Smith, Rebecca K/aluing water quality improvements from sand fil-
ter systems in Scott County, Kentucky, using benefit transfers. Entomology

Dixon, Thomas Biology and ecology o€lubiona abbotij a preda-

Agronomy tor of Lepidopteran egg.
Adams, Dustin SEffects of organic matter and farming practices oMelcher, Heidi LBiology of the introduced pine sawfjprion similis
soil bulk density and penetrometer readings. (Hartig) (Hymenoptera: Diprionidae), with emphasis on diapause

Barton, Christopher DWater quality and mineralogical attributes of induction, its parasitoid complex, and appearance of gynandro-
a renovated constructed wetland treating acid mine drainage. morphs in Kentucky.
Bruening, William PThe relationship between photosynthesis and seed

number in soybean cultivars with differences in seed size. Forestry
Eckland, Amy MariNitrogen removal in constructed wetlands by thegjankenship, Beth AResponse of eastern white pine, soil nutrients,
use of alternative substrates. . ) and microbial biomass to prescribed fire in the Red River Gorge.
Ferhatoglu, Yurdagulinduction of cytochrome P450 in maize. Hilpp, Gene KMultiple product volume equations for yellow-poplar

Moreno, Raul EWeed control in glyphosate tolerant soybean with ‘i eastern Kentucky.

glyphosate used alone and in combination with other herbicidegyrst, Tracy EForaging area, habitat use, population estimates, and
Muluk, C.Utilization of near infrared reflectance spectroscopy for fqod habits of Rafinesque’s big-eared bat in southeastern Kentucky.

food corn hybrid evaluation. ) o Larkin, Jeffery LA comparison of avian communities occupying tall
Ogut, MehmetCarbon and nitrogen mineralization in sludge and fly - fescue and native warm-season grassland habitats.
ash-limestone scrubber residue (LSR) treated soil. Swenk, David WAn analysis of the effects on hillslope hydrologic

Woltz, James MRrospects for standardization of the cold test for corn processes by forest roads in eastern Kentucky.
seed.

Horticulture and Landscape Architecture

An'mal S_Q'ences ) ) o . Finneseth, CindyPropagation of North American pawpadsfmina
Dozier, William A Effects of porcine somatotropin administration on  rijopa).

the requirement for a near ideal blend of amino acids by growing

pigs. Veterinary Science

Gatke, Carrie RFeeding th_e calcium salts of palm oil fatty acids %irikolu, Levant Anti-inflammatory agents in Thoroughbred race-
hydrogenated tallow to improve ewe lactational performance. horsés

Jamikorn, Uttra.Preparation of lactic-utilizing bacterial inoculants, L
for modulating ruminal fermentations. Stamper, Shelbyseroprevalence of antibodies in two selected popula-

Mello, Indaue leda GiriboniThe effect of high oil and high protein tions of horses—aone occurring in central Kentucky and the other

varieties of corn on growth performance, carcass yield and fagn in horses on land controlled by the federal government.
acid composition of broiler chickens. llivan, Nicole Molecular cloning and chromosomal localization of

Noel, David ChrisTextural and sensory characteristics of low-fat beef the equine estrogen receptor.
sausages with added water and polysaccharides at various pH.
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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
1997.

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 preram_ 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 Center(Woodford County}~This  hamentals, forages, grain crops, tobacco, and wood utiliza-
farm was purchased in late 1991 as a location for develggs, Quicksand is also the headquarterRobinson For-
ment of state-of-the-art food animal research programs. T&q which spreads over parts of Breathitt, Perry, and Knott

farm is inPhase | otlevelopment as a research facility. o nties and is the site of forestry and watershed manage-
At Princeton(Caldwell CountytheResearch and EdU- | ant research.

cation Center facilities and théWest Kentucky Substa- The Eden Shale Farm located in Owen County near
tion Farm are devoted to research on grain crops, beef catfigyenton, is where experimental and demonstration studies
swine, fruits and vegetables, forages, and tobacco. are conducted on forage crops, tobacco, fruits and vegetables,

At Quicksand(Breathitt CountyXheRobinson Substa- 4,4 peef management.
tion is the location of research on fruits and vegetables, or-
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Financial Statement

Statement of Current General Fund
Income and Expenditures
Fiscal Year 1997

Income
Federal Funds:
HatCh AMENAE ........eiiiee e s $ 3,685,870.00
RegIONal RESEAICN ....ccvvviiee e 769,670.00
Y o Y TSR] (=] T ] 390,808.00
ANIMal HEAIN ... 69,783.00
Total Federal FUNGS..........covuuviiieiieieeee e $4,916,131.00
NON-Federal FUNAS........coiiiiiieeee et r e 21,019,067.00
Total FUNAS .....oooviiiii $25,935,198.00
Expenditures
Federal Non-Federal Total
Personal Services $4,142,572.00 $13,843,321.00 $17,985,893.00
Travel 107,923.00 90,245.00 198,168.00
Equipment 125,571.00 557,873.00 683,444.00
Other Operating Expenses  540,065.00 6,527,628.00 7,067,693.00
Total Expenditures $4,916,131.00 $21,019,067.00 $25,935,198.00
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Staff

University of Kentucky
Board of Trustees 1997

Edward T. Breathitt, Chairperson
Ted Bates
Kay Shropshire Bell
Paul W. Chellgren
Merwin Grayson, Jr.
Jack Guthrie
James F. Hardymon
Robert P. Meriwether
Billy Joe Miles
Elissa M. Plattner
Steven S. Reed
C. Frank Shoop
W. Grady Stumbo
Martin Welenken
JoEtta Y. Wickliffe
Billy B. Wilcoxson
Faculty Members: Loys L. Mather & Daniel P. Reedy
Student Member: Melanie Cruz

Agricultural Experiment Station
January 1 — December 31, 1997

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

56



Departments

Agricultural Communications
Craycraft, C.G, Director

Fehr, R.L, Professor

Ragland, K. Assistant Professor
Weckman, R.DAssociate 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, 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

Vickner, SAssistant Professor

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.R.Professor

Evans, K.O.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

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

Dawson, K.A.Professor

Deweese, W.PResearch 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
Huckabay, J.D.Research Specialist
Jackson Jr., J.A.Associate Professor
Langlois, B.E,. Professor

Larson, B.T, Assistant Professor
Lawrence, L.M.Associate Professor
Lindemann, M.D.Associate Professor
Mitchell Jr.,G.E, 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
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Ross, 1.J.Professor

Shearer, S.AAssociate Professor
Smith, T, Research Specialist
Swetnam, L.D.Research Specialist
Taraba, J.L, Professor

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

Harper, C.W, Nursery Inspector
Haynes, K.F. Professor

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

Moore, A.J, Associate Professor
Parr, J.C, Research Specialist
Potter, D.A, Professor
Rieske-Kinney, L.KAssistant Professor
Sedlacek, J.D Assistant Professor*
Sharkey, M.J.Assistant Professor
Webb, B.A.Associate 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
Cremeans, D.WResearch Specialist
Kalisz, P.J, Associate Professor
Kimmerer, T.W.Associate Professor
Lacki, M.J, Associate Professor
Liu, C.J, Associate Professor
Paratley, R.J.Research 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

Klein, P, Assistant 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
Bachi, P.R. Research Specialist
Beale, J.W.Research Specialist
Farman, M.L, Assistant Professor
Ghabrial, S.A. Professor

Hendrix, J.W. Professor

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

Sanger, M.R.Assistant Professor
Schardl, C.L. Professor

Shain, L, Professor

Shaw, J.G.Professor

Siegel, M.R.Professor

Thornbury, D.W.Biomedical Scientist
Vaillancourt, L.J, Assistant Professor
Wilkinson, H.H. Assistant Professor

Regulatory Services

Frye, W.W. Director & Professor

Beine, R.L.Laboratory Coordinator

Buckingham, D.T.Seed Regulatory
Coordinator

Coffey, D.S.Inspector

Cox, B.W. Inspector

Johnston, C.B.Inspector

Johnston, N.T.Inspector

Kirkland, D.L, Soil Testing Specialist

Lichtenberg, D, Lab Specialist

Mason, D.W.Inspector

McMurry, S.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.DMilk Coordinator

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.J.Chairman & Professor
Adams, M.H.Research Specialist
Allen, G.P.,Professor

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

Fabrizius, E.E, Seed Testing Coordinator Chambers, T.MAssociate Professor

Flood, J.S. Inspector
Herald, F, Inspection Coordinator

Coogle, L.D.Research Specialist
Cook, R.F.Research Specialist
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Cothran, E.G.Associate Professor

Davison, L.A.Research Specialist

Donahue, J.M.Professor

Dwyer, R.M. Assistant Professor

Fitzgerald, B.P. Associate Professor

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, P.J.Research Specialist

Hong, C.B.Professor

Issel, C.J.Professor

Lai, A.C.-K.,Research Specialist
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