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Agronomy Research 1998

Summaries and Reports on Applied and Field Research

Following an intensive review of all research and graduatsts high resistance to Race 0 of black shank, medium resistance
education units at the University of Kentucky, the Department oto Race 1, early maturity, and virus resistance.

Agronomy was recently designated as a “distinguished, natienA large portion of maintenance budgets for golf courses can be
ally competitive” research program. This distinction will place attributed to fungicide applications. Research was conducted
agronomic research among a small number (only 20 at thavestigating cultural control of fungal diseases while reduc-
University of Kentucky) of “targets of opportunity.” These ingfungicide inputs. Results showed even without fungicides,
departments are eligible to compete for Kentucky’s new Redollar spot disease may be consistently reduced by as much as
search Challenge Grants. They will be expected to lead the wa0 percent on golf greens, and up to 80 percent on creeping
as the University strives towards its legislatively mandated goabentgrass fairways through cultural practices alone.

of becoming a nationally distinguished public research institu-An enzyme capable of detoxifying multiple types of pesticides
tion. has been cloned from corn and expressed in yeast. This gene

The Department of Agronomy received this distinction in has the potential for developing new crops with multiple
part because it conducts both basic and applied research of tipesticide resistance, being used by industry for studies of
highest quality. Several of our faculty are engaged in cuttingpesticide degradation, and aiding in the development of inte-
edge, fundamental studies of plant biochemistry and geneticgrated pest management through better understanding of how
and the chemistry and biology of environmental processes. Sugbesticides interact to cause corn injury.
investigations will have long-term payoffs in the form of greatly Research data from the Weed Science field program sup-
improved productivity and quality of crop plants, and enhancedported the registration of Spartan herbicide for morning glory
conservation and utilization of soil and water resources. control in tobacco.

However, this report emphasizes applied and field experi-Due to its superior yielding ability in the Kentucky Soybean
ments of current importance to Kentucky agriculture. Our fac-Performance Tests, Soybean line KY 91-1214 was released as
ulty provide brief updates of continuing projects and initial a new maturity group 1V soybean variety by the Kentucky
reports on recently completed studidgronomy Researcis Agricultural Experiment Station.
published every other year to inform professional agronomistsA new tobacco sucker control option was promoted through
crop producers, and crop consultants about recent developmerfisld days, demonstrations, and winter meetings. Utilization

in the University of Kentucky Department of Agronomy. by producers increased from an estimated 1 percentin 1996 to
35 percent in 1997. Improved sucker control and increased
Research Highlights yields are expected, while MH residue levels should decline.
Examples of interesting and potentially important research_ower residues could improve the standing of Kentucky
accomplishments during the last year include: burley tobacco in the world market.

* No-till wheat studies at the University of Kentucky and on Predicting corn seed deterioration would provide a valuable
experienced, no-till wheat farmers’ fields indicate that thismanagement tool for the seed industry. A four-year study
practice is beneficial and economically feasible for manyinvestigated the effect of constant storage temperature and
growers in the state. Through research and education, theéeed moisture on seed deterioration across six corn hybrids of
newly formed Wheat Science Group at the University isvarious initial seed vigor levels. Both the hybrid and initial
leading a Kentucky Small Grain Grower’s initiative to have 75seed vigor affected the rate of deterioration with low vigor
percent of the wheat no-till planted by the year 2005. Theseed lots deteriorating faster. A model was developed that
Wheat Science Group is a coordinated group of specialistaccurately predicted the time to loss of corn seed germination
from all disciplines with a structure that will allow a more (+10 percent) across 17 storage environments.
effective and practical approach for solving problems amdwe are developing new ways to express multiple genes in
creating new opportunities to serve the small grain growers oplants. We tested a strategy for simultaneously expressing
Kentucky. several enzymes in different subcellular compartments of

* Acontinuing goal of our burley tobacco breeding program haglants. Our studies provide a means by which complicated
been the development and release of cultivars with increaseghetabolic pathways may be introduced in plants, with a
resistance tdPhytophthora parasiticasar. nicotianae the minimum of transgenic and genetic manipulation.
causal agent of black shank. Towards this goal, KY 9300ur research on the fertilization of tobacco transplants in the
(KX94148) will be released to seedsmen in 1998. KY 910 hadloat system identified nitrite toxicity as the primary cause of
been evaluated in Kentucky under disease pressure at ogioor growth of transplants fertilized with urea. In 1994 and
black shank nursery in Franklin County, and in field perfor- 1995, urea-based fertilizers caused an estimated $2 million in
mance trials for three years. This new cultivar was released fodamage to burley tobacco transplants. As a result of our float



system fertility studies, tobacco growers have learned to avei@®@ur research has demonstrated that fecal bacteria from poultry
fertilizers containing urea. litter can rapidly infiltrate soil during rainfall. The infiltration
Bioassays detected the first evidence of an interaction behas considerable spatial variability and is associated with
tween alkaloids of endophyte-infected tall fescue. Toxicity of macropore flow. Tillage, which disrupts macropore continu-
ergotamine and N-formyl loline appears to be mediated by théty, will impede but not prevent microbial infiltration to
same membrane-bound receptor. This discovery could lead tshallow ground water. This on-going research will be used to
a better understanding of fescue toxicosis and the develomevise appropriate management practices for animal waste
ment of new methods of managing this perennial problemdisposal on land.

which costs the Kentucky livestock industry $100 milliom A major goal of the Kentucky Forage Variety Testing Program
annually. has been to encourage use of improved, proprietary forage
Genetic engineering methods have been used to introduce coadrieties. Since 1994, farmers have bought significantly more
protein (CP) genes from both tobacco and soybean virusegroprietary alfalfa and red clover varieties compared to public
into the respective host crops. We have demonstrated ifines. Based on surveys, purchase of proprietary alfalfa vari-
laboratory, greenhouse, and field experiments that transgenieties is up 42 percent since 1994. If 25 percent of Kentucky’s
lines carrying non-pathogenic CP genes are stably inherite00,000 acres of alfalfa are reseeded annually, and 42 percent
and provide useable field levels of resistance to virus attackof farmers choose to upgrade to a better variety of alfalfa, this
Two burley tobacco transgenic lines carrying a viral CP genewvould total $9.45 million additional revenue in farm receipts.
were promising enough in a variety evaluation testin 1997 thaBales of improved, proprietary varieties of red clover have
the two lines will be entered in the preliminary regional increased by at least 90,000 pounds of seed compared to 1994
variety test in 1998. levels. This quantity would seed 9,000 acres of red clover and
Research on no-till production of corn, soybeans, wheat, anthis improved forage would be worth an additional $2.3
tobacco continues. Kentucky continues to lead the nation imillion in farm receipts compared to what unimproved red
percentage of no-till crops (44 percent in 1994; 48 percent irtlover varieties would produce.

1997), with 94 percent of double-crop and 49 percent of full

season soybeans, and 52 percent of the full season corn no-

tilled. Hickman and Trigg Counties led the state, and produced

85 percent of their corn, soybean, and wheat acreage by nadvtiliScott Smith

in 1997. The erosion control this provides is very notable. Department Chair and Editor
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Review: Turfgrass Management and Science in Kentucky
D.W. Williams and A.J. Powell, Jr.

The turfgrass industry is growing in Kentucky, as well as These trends in lawn and golf turf management provide many
across the nation. There are nearly one million acres of managsearch challenges. The turfgrass research effort at the Univer-
turf in the Commonwealth with approximately $400 milliosity of Kentucky expanded in 1997 with the establishment of one
spent annually on turf maintenance. The majority of this acreagiglitional research and teaching faculty position. This will
is in home and commercial lawns as well as highway rights-aflow for increased efforts in both applied and basic research
way and medians. activities.

Golf course acreage is small compared to other categoriesOur current and projected research efforts strive to support
However, turf managed as golf courses usually receives macil shape trends in turf management. This is accomplished by
more management input than general turf areas and lawns. Qovestigating questions that apply to both Kentucky and the turf
sequently, the cost of managing an acre of golf turfis much highiedustry at large. The majority of the current effort is focused on
with annual golf course maintenance budgets in Kentucky rangapplied research.
from less than $100,000 to nearly $1 million per course. UK participates in the National Turfgrass Evaluation Pro-

There are approximately 280 golf courses in Kentucky wiftam (NTEP). NTEP trials are cultivar evaluations and are
more under construction daily. The game of golf still enjoynducted at locations across the U.S. We are currently manag-
significant popularity and growth, and as more and more courg®gp tests of creeping bentgrassg(ostis palustriy for golf
are constructed, the competition for golfers increases. Thigens and fairways, seeded and vegetative bermudagrass
competition creates pressure on golf course superintendent&ynodon dactylop seeded and vegetative zoysiagrasyia
produce excellent playing conditions while keeping costs ajagonica, high and low maintenance Kentucky bluegr#ssa(
minimum and protecting the environment. pratensi$, perennial ryegrasd.¢lium perenng tall fescue

There are more than 3,000 athletic fields in Kentucky, affElestuca arundinacgeand fine fescued-€stuca spp. Data
scores of new fields are being built annually. With increas&@m these tests become part of a national database and are also
emphasis on sports, such as soccer, the need for more trafffigavily used in regional Extension activities.
tolerant grasses and overall safer fields is imminent. Pesticide efficacy trials are also conducted annually. Herbi-

Homeowners and lawn care operators (LCOs) are also veige trials consist of pre- and postemergent products for both
interested in improving turf in a cost-effective manner. Arassy and broadleaf weeds. In addition to these industry spon-
though the chemical lawn care industry has declined somew$ated trials, several experiments seek to improve the efficacy of
in recent years, itis still a very active enterprise; however, thetarently available products. Examples include investigating
appearsto be alarge increase in lawn maintenance (mowingtiedtiming of non-selective herbicides applied to dormant
cleaning) businesses, both in Kentucky and elsewhere. Mdr®ymudagrass to control winter annual weeds, fall applications
homeowners have become do-it-yourself turf managers and i&lypreemergent herbicides on bermudagrass to control winter
on the Cooperative Extension Service for technical supportannuals, control d?oa annuan golf courses, and herbicides to

The desire for improved turf while reducing costs and inputentrol nimblewill and Star of Bethlehem in Kentucky blue-
for lawns and general turf has resulted in significant improvgrass. Fungicide and insecticide efficacy trials in turf are con-
ments via research activities. For example, Kentucky bluegrdsgted annually in cooperation with the Departments of Plant
is rarely recommended for use in home lawns and general turPaghology and Entomology.
it was in the past. Breeding efforts and cultivar evaluations haveA significant effort in the recent past investigated cultural
provided improved tall fescues that provide beautiful lawns wittisease control on creeping bentgrass managed as golf fairways
much less input. New tall fescue cultivars have much improvadd greens. This project investigated reducing fungicide inputs
color and texture, yet perform well in the transitional climatiwhile maintaining acceptable turf quality. The project has been
zone of Kentucky. quite successful and will continue into the future.

There are also significant changes occurring in golf turf Management of fine turf in Kentucky can be quite a chal-
management. Historically in Kentucky, golf fairways on publienge. Our climate may provide conditions similar to those in
courses were composed mostly of Kentucky bluegrass anditianta, Georgia, in any given summer while being comparable
perennial ryegrass. High dollar private clubs provided superiora northern winter the same year. For that reason, neither cool
playing conditions with creeping bentgrass, bermudagrassseason (C3) nor warm season (C4) grasses are perfectly adapted
zoysiagrass fairways. There is now a strong inclination for néavKentucky. This leads to numerous research challenges.
public and semi-private courses to establish bentgrassMost new or recently built golf greens are constructed of 80
bermudagrass, or zoysiagrass fairways. This change is mostly 80 percent sand. This can create many problems for creeping
reactiontoincreased competition and may increase maintenaer@grass during an Atlanta-like summer. As part of our ex-
budgets, but is also due in part to improved cultivars apended research effort, we have constructed a one-half acre sand
management techniques. research putting green at the Spindletop Research Station. The
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new green will be used to study topics ranging from IPM tibvious advantages to vegetative methods of establishment as
fertility. Additionally, 25 lysimeters were constructed along onleng as acceptable turf quality is maintained.
edge of the green to allow for studies of pesticide and nutrientin addition to NTEP trials of seeded and vegetative cultivars,
movement through the root zone. The new green more thlaree new experiments are underway. A study of the timing of
doubles the available area for future sand-based bentgras&stablishment as related to winter survival is entering its second
search. growing season. This trial will contrast seeded and vegetative
Other projects with cool season grasses are also in progreshivars, and aid in establishing a limit on late-season establish-
A study of brown patch diseasBHhizoctonia solagion tall ment of bermudagrass.
fescue is in its fourth year. This study investigates the effects ofTwo extramurally funded bermudagrass projects will begin
nitrogen fertility, tiller density, and mowing height on diseasa the 1998 growing season. The first will screen new
incidence and severity. Gray leaf sfByricularia griseg on bermudagrass germ plasms for winter hardiness in Kentucky.
perennial ryegrass has become a problem in Kentucky. Wenes will hopefully lead to the release of cultivars with improved
also conducting a study on the effects of mowing height aerance to our northern-like winters. The second project will
nitrogen fertility on this disease, as well as concurrent laboratamnyestigate the effects of seeding rate and N fertility on the rate
studies to facilitate field inoculation techniques. of establishment and winter survivability of seeded bermudagrass.
Warm season grasses may also experience serious problendss the expansion of the turf research effort continues, so will
in Kentucky. It was estimated that during the winter of 1996-%3asic research activities. Currently, two projects are in the
as much as 40 percent of all bermudagrass in the Commonweakihning stages. One will investigate the relationship between
was lost to cold weather stress. Losses of this magnitude Gmterotinia homoeocarpéhe causal agent of dollar spot dis-
tainly indicate the need for research on improving warm seasase) and creeping bentgrass. Some cultivars of creeping bentgrass
grass management. exhibit desirable levels of resistance to dollar spot, and a better
One major improvement was our release of Quickstandderstanding of the host/pathogen relationship may help ex-
bermudagrass, a more winter hardy variety with less diseptsn and exploitthe resistance mechanisms. Secondly, previous
problems. It is currently being used on many athletic fields asitidies of dew formation on creeping bentgrass have raised new
golf courses in Kentucky and surrounding states. guestions regarding the structure and nature of hydathodes (leaf
Several management experiments with warm season grassegstures which exude fluids). Experiments are being consid-
are underway. One way to avoid or reduce cold weather dameigel which would expand our knowledge in that area.
to warm season grasses is to use synthetic covers. This is ndthe UK Turfgrass Science Program is experiencing signifi-
practical for large areas like golf fairways, but it is a very viabtant growth. We welcome the challenges presented by this
option for athletic fields and golf tees. We have completed tipowth, and by new problems in turfgrass management. Our
first year of testing 12 covers. research program is designed to meet the needs of the industry
One exciting and expanding area of warm season grasthe Commonwealth, as well as to answer broader questions
research is the introduction of seeded cultivars. Until recentiygplicable to other areas of plant science. A summary of all
almost all warm season grasses have been established vegefgrass science research activities is published annually. Cop-
tively by sprigging or sodding. Plant breeding efforts have givers of the report may be obtained through the UK Department of
rise to many new cultivars propagated by seed. Seeding provillgsonomy or through local county Extension offices.

Review: Precision Agriculture Research in Agronomy

R. I. Barnhisel

Precision agriculture is becoming a popular topic in maaljfferences in mine soil properties such as density and the effect
trade magazines and especially among the larger progressivgarious treatments to remove compaction.
farmers of Kentucky. Precision agriculture (PA) has been knownLater, in 1993, one of the early projects on more typical
by several different terms: site specific management, farmingdayticultural land was started, specifically studies of varying corn
wire, and prescription farming, to name but a few. Up to tip@pulations according to topsoil thickness or landscape posi-
present time, this technology tends to be driven by industry aiith. This work was started after a farmer, Kevin Clark, asked
few universities have conducted experiments in this area. Reorris Bitzer to help him determine if varying the seeding rate,
search that would now be classified as PA began in Kentuckyindecreasing it on thinner soils and increasing it on thicker soils,
1989. This was associated with surface mine reclamationppfduced greater yields than simply planting the same rate for
prime farmland, but did not involve the degree of technologlye entire field. The answer was yes and the first phase of this
available today. Yield and soil maps were constructed to exhigiérk was published in 1997.
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What does precision agriculture involve? Basically there digal area differential correction—correction signal generated and
several components. One is a data logger to record yields fftigaicast from earth station (USCG Radio Beacon).
a yield monitor that are geo-referenced. This employs the Geo-
graphic Positioning System (GPS). The equipment includes a
receiver to obtain radio signals from at least four satellites and
aprocessor to interpolate these data. A second signal is also usg
to increase the accuracy of the GPS signals. They may co
from a private source or from Coast Guard stations. Such signals
are then called DGPS; these differential calculators reduce the
error inherent in the satellite signals from 10 to 20 metersto 1 to
2 meters. With more expensive instrumentation, accuracy of
positions can be reduced to a couple of centimeters.

Yield monitors calculate the flow of grain through a harvester
such as a combine. These data are converted to bushels per deY&9 .

! . . fedeiver

and when linked to GPS data, yields can be displayed for entire

correction
signal

base
station

NPTLASIZANINANZNANINA

Information System (GIS), yields can be correlated with other=*
properties such as soil fertility, soil type, zones of soil composi-
tion, weed populations, etc. When meaningful relationships arein any case, precision agriculture uses site-specific prescrip-
developed, farmers may vary inputs to further increase yieltisn maps to manage these variations. Assuming yield-limiting
but more importantly, manage inputs or variable costs so thatiations can be reduced by using different equipment or using
profits can be increased. Until the advent of GPS/GIS, farmesgsting equipment differently, yields should increase as well as
managed their farms on a field by field basis. Now it is theorgkrofit. These maps are linked to fertilizer spreading equipment
cally possible to manage their farms on an acre by acre basisid rates are varied according to the need of individual poly-

The precision agriculture approach has perhaps raised nmgwes. If this approach is successful, potential adverse environ-
questions in both the minds of the farmer and researcher thandhtal impacts may also be reduced, if not eliminated. Only
has answered. Some early questions centered on soil fertditywugh nutrients or chemicals needed to produce the greatest
which led to grid soil sampling. Several thousand acres hasnomic return would be needed. Similar approaches such as
been grid sampled in Kentucky. The grid size varies widely fraapplying nitrogen based on yield potential of the soils that occur
as small as 50 foot X 50 foot spacing, as we have done associatetthe landscape in conjunction with corn seeding rate experi-
with research projects, to as large as 450 foot X 450 foot. Thents are in progress across the state. It is the expectation of this
most commonly used spacing is perhaps 330 foot X 330 footy@search that economic benefits gained will pay for the added
an area that represents 2.5 acres. Once these soil dataquipment needed for precision agriculture within a couple of
collected, another set of maps is prepared which are also gemrs, and have a significantimprovement in water quality. This
referenced. Variable fertilizer or lime rates may be assigneddghnology is also being extended to manage application of
the various polygons. animal wastes.

The validity of this approach is still under debate. What This work is a fully cooperative effort between the Agronomy
causes soil fertility in a field to vary? Was it because this fiefiepartment, the Department of Biosystems and Agricultural
originally was two or more smaller fields that were manag€&gineering, several county agricultural agents, and farmers.
differently in the past? Do fields vary due to inherent sdilventually inputs from other departments will be an important
differences in drainage or parent materials? Were these diftefmponent of this research, including Agricultural Economics,
ences due to past management such as different degreesnivhal Sciences, and Entomology. Currently numerous experi-
erosion? Or were nutrients applied in such a way to create thee@tal field plots have been established on the Woodford
variations due to poor equipment design or operation? Perh@psinty Research Farm and on cooperating farms in Shelby,
simply spreading fertilizers or animal manures in the samNelson, Marion, Hardin, Hopkins, Daviess, Fulton, and
pattern year after year created variations. Henderson Counties.
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Potential Agronomic Benefits of Wood Ash Application on Reclaimed Surface Mined Lands
D.C. Ditsch, W. Turner, M. Collins, and J.H. Grove

Wood ash is a by-product generated by paper compangsh as a liming agent is of considerable interest to the mining
lumber manufacturing plants, and utilities that burn wood proitdustry and to Trus Joist MacMillan as an economical and
ucts, bark, and papermill sludge as a means of disposal andforironmentally safe alternative to landfill disposal.
energy production. The chemical characteristics of industry-In 1996, a field study was initiated on a mine site in Perry
generated wood ash can be highly variable and are a functio€otinty, Kentucky, to compare the use of wood ash generated
tree species and the part of the tree burned. In general, woodiash the Trus Joist MacMillan plant with agricultural limestone
has a Calcium Carbonate Equivalent (CCE) ranging from 35ttoadjust soil pH for the establishment of orchardgrass and red
85 percent making it useful as a liming amendment. Wood astiver on acid mine spoil. Response to liming source and rate
also contains variable amounts of many essential plant nutriemés measured by clipping the vegetative growth from each plot
such as phosphorus (P), potassium (K), calcium (Ca), magaed measuring the dry matter production during the growing
sium (Mg), sulfur (S), iron (Fe), and boron (B). season. Soil pH was also measured for each plot at the end of

The land application of any industrial by-product is ofte@ach growing season. Results following two growing seasons
regulated by its heavy metal content and potential environmel{fid96 and 1997) indicate that wood ash is an excellent liming
impact. In general, wood ash is lower in heavy metals than caalendment that benefits the establishment and production of
fly ash. orchardgrass and red clover. During this study period, the

In the Appalachian coal fields of eastern Kentucky, Trus Joggiplication of wood ash increased soil pH from 3.9 to 7.1 at the
MacMillan has recently constructed the largest single-prod@g ton/acre rate. Agricultural limestone increased soil pH to 6.8
engineered lumber plantin the world. At this plant, small diamethuring this same period with an application rate of 8.8 tons/acre.
yellow poplar, black gum, and sycamore (less than12-inch diafe higher rate of application for wood ash to achieve the same
eter) will be processed into structural building materials usinglative pH is due to its lower CCE compared to agricultural
newly emerging technologies. Logs entering the plant are pisestone (33 percent and 67 percent, respectively). Plant tissue
pared for processing by first being debarked. Tree bark is burdath has not been summarized at this time but visual ratings for
in a furnace as an energy source for numerous plant operatipesgent of ground cover suggest that wood ash, applied as a
resulting in 6,000 tons of wood ash generated each year.  liming amendment, increased dry matter accumulation.

The Trus Joist MacMillan plant was constructed on a re- As a result of this study, the Kentucky Department of Waste
claimed surface mine site in Perry County, near many active doa$ approved the application of wood ash on property currently
surface mines. Reclaiming these mine sites typically requires bigéng mined by the Cyprus Coal Company in Perry County. We
application of agricultural limestone and fertilizers to obtaiare working with Cyprus Coal and Trus Joist MacMillan to
vegetative cover and achieve the level of plant productivitgtermine the liming quality variability of wood ash being
required by state regulatory agencies. Unfortunately, the ggmeduced in order to establish recommended application rates
ogy and remoteness of this coal mining region results in higin future use on other mine sites. This study will continue
quality liming materials being expensive because they musttbeugh the 1998 growing season.
transported from outside the area. Thus the availability of wood

Kenaf Production Studies
M. J. Bitzer, W. P. Bruening, W. W. Witt, and D. Ditsch

Introduction tillage farming methods to decrease erosion problems associated
Kenaf Hibiscus cannibinus l..is a promising new United with the rolling and highly erodible topography of the area. A
States crop source of raw material for pulp. Itis a fast-growingnited amount of no-tillage research has been done which has

productive plant with fairly wide adaptation. Kenaf has noghown that kenaf can be successfully grown by no-tillage

been tested in Kentucky for the past four years and has sh@wovermale, 1994). The limiting factor is the registration of the

much promise as an alternative crop for Kentucky farmers. proper herbicides to control the vegetation and weeds. Another
Data has shown that top yields can only be achieved fyssible land area that is available for growing kenaf is on

growing the kenaf in rows of 15 inches or narrower (Bitzer angclaimed mine spoils. There has been no previous research on

Bruening, 1997). If kenaf is ever produced commercially growing kenaf on mine spoils.

central Kentucky, much of the crop should be planted using no-
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The objective of this study was: (1) to evaluate severedble 1. Yields of no-till and conventional kenaf, 1997,
herbicide combinations for producing no-tillage kenaf in whehgxington, Kentucky. _
mulch and sod, and (2) to evaluate the potential for using mitigatment Yields (T/A)

spoils in eastern Kentucky to produce kenaf. No-Till
Roundup EP plus AP 4.0
Materials And Methods Roundup plus Prowl EP 3.4

No-tillage Kenaf Test: Six herbicide treatments were com-Sonventional
Lyrowl AP 4.5

pared for planting kenaf no-till into fescue sod and a wheat cov
crop. A conventional plot of kenaf was grown adjacent to these
plots. The six treatments were: (1) Roundup ultra, at planting
(AP), (2) Roundup ultra, early preplant (EP), (3) Roundup ultfeet in the no-till planted areas and only 6.0 feet tall in the
EP plus Roundup ultra AP, (4) Roundup ultra EP plus Prow! ERnventionally planted area. The yields obtained in the no-till
(5) Roundup ultra EP plus Gramoxone extra AP, and @)d conventional area are presented in Table 1. The yield was
Gramoxone extra EP plus Gramoxone extra AP. The ratesb@htly higher under the best herbicide treatment but was
application for the herbicides was: Roundup ultra at 3 Ibs activighest in the conventional area. The growth of the kenaf was
ingredient per acre (ai/A), Prowl at 1.5 Ibs ai/A, and Gramoxogeverely reduced during the summer due to the colder than
at 0.93 Ib ai/A with a surfactant. The kenaf variety, Evergladeermal temperatures which resulted in below normal accumula-
41, was drilled in 14-inch rows into the fescue sod and whé&an of growing degree days. The number of growing degree
cover crop on May 19. The early preplant treatments wetays for kenaf were over 281 degree days short by October 1.
applied on April 29. Nitrogen was applied at the rate of 1001e lastday thattemperatures were warm enough to produce any
Ibs/A. The herbicides Poast and Staple were appligtbwing degree days in 1997 was October 13 whereas the last
postemergence when the kenaf was about 15 inches tall. day for 1994-96 was November 3. The rainfall was over 5 inches
Kenaf Seeded On Mine SpoilsSeed of the cultivar, Ever- short from July through October. However, since kenaf is a
glades 41, was planted with a Tye seeder in ten-inch rows ggulatropical plant, the lack of height is more attributable to the
mine spoil site in Breathitt County in eastern Kentucky. The seiblder weather during the summer of 1997. Even with the poor
was disked three times only two to three inches deep due @rewth, yields of 4.0 tons per acre of dry matter were obtained.
severely compacted area beneath the disked spoil. Four drilKenaf Seeded On Mine Spoil:An excellent stand was
strips were seeded that were approximately 100 feet loegtained on this mine spoil site. However, due to the severe
Nitrogen was applied to the soil at the rate of 100 Ibs/A. Two @dmpaction of this mine spoil, the roots of the kenaf were unable
the strips were irrigated as needed during the growing seasoto penetrate any deeper than the top two to three inches. The root
total of four irrigations were required with about one inch @ghass was very small and was only in the area of the soil which

water applied each time. had been disked prior to seeding. The height of the kenaf on the
non-irrigated strips was only 18 inches and the height of the
Results And Discussion kenaf on the irrigated strips was about four inches taller. A few

No-Tillage Kenaf Test: The herbicide treatment, Rounduystalks of kenaf were nearly four feet tall. When the root systems
ultra EP plus Roundup ultra AP, gave the best early weed contifidthese plants were examined, a small root had grown up to six
in both the sod and wheat cover crop. Excellentweed control wahes long into a small crack in the subsoil area. In 1998, a
obtained in all plots following the postemergence applicatioripper will be used to try and open up the compacted subsoil to
of Poast and Staple. These two herbicides did an excellent jofaoflitate root growth. However, it does not appear that kenaf
controlling the broadleaf and grasses that had regrown followinij grow very well on a mine spoil site.
the contact herbicides. The kenaf only grew to a height of 5 1/2

Denitrifying Bacteria Stratify Ahove Fragipans
M.A. Fairchild, M.S. Coyne, J.H. Grove, and W.O. Thom

Physical boundaries caused by discontinuities within sails that frequently create perched water tables. In Kentucky,
may create environments favorable to microbial activity. Suntore than 900,000 hectares contain fragipan soils, some of them
boundaries can restrict flow, increase the concentration of digerlying the ecologically sensitive cave systems in the Mam-
solved organic C and N compounds, trap organic materials, amsth Cave region.
decrease aeration. Fragipans represent one type of boundaBenitrification may be enhanced in these boundary layers
layer common in soils. These layers consist of cemented maiaee the potential for denitrification is regulated, in part, by
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available C, N inputs, and aeration. Little work has been doneTahle 1. Effect of manure and a cover crop on the stratification of
denitrification in fragipans, but the denitrification potential jfenitrifiers in a fragipan soil.

these layers could be significant. _ 0 Mg ha™ Manure 10 Mg ha™ manure
The role of production agriculture in NGcontamination of g‘;" Cover Cover Cover Cover

. pth (cm) absent present absent present
ground water has come under.m.uch scrutiny. Oncg NiOves Average MPN count of denitrifiers g-1 soilt
below the plant root zone, |F is commonly assumed . to_ Bes 39x10° 78x10° 13%x10° 78x10°
transported to ground water without further changes. This isgn 5 90x10° 25x10° 20x10° 1.4x10°
acute problem in the karstic Mammoth Cave region of soutfy_ 45 68x10° 18x10° 10x10° 54 x10°
central Kentucky where open channels may provide rapid ay- gq 18x10°  15x10? 85x102 7.1 x10°
enues for N@- movement. Since fragipans are close to the sgj . 75 30x102  4.7x102 12%x10° 8.6x10°
surface, they may create a favorable environment to effectivelys 1.7 x 102 ND ND 4.6 x 102

remove NQ- by denitrification. This study investigated eVitMean of 4 plots. ND = not detectable. The fragipan is at a depth of
dence that denitrification in a fragipan soil subjected to conveproximately 75 cm.

tional agricultural practices reduced MQeached below the

rooting zone of corn (Zea mays L.).

If denitrification were a mechanism of NOremoval in the addition to the soil surface enhanced this stratification, and
fragipan soil, it should have been associated with |owe§.N@ienitrifier numbers remained significantly higher into the
contents (although there are other mechanisms fgr @oval fragipan.
besides denitrification), the presence of denitrifiers, and higherThe fragipan may simply have been making the environment
N,O production. Our preliminary studies suggested that denifdvorable for all organisms. If so, denitrifiers would be no more
fication was enhanced in these fragipan soils. Denitrifiers wdikely to be selected than would any other bacteria. However,
present in perched water at concentrations approaching 5%0 xvtlgen denitrifier count was compared to total bacterial plate
mL1 (as estimated by the MPN technique). Nitrous oxide, opeunt by depth, we observed a pronounced trend for denitrifiers
gaseous product of denitrification, was present in concentratitmgorm a larger fraction of the overall microbial community,
up to 25 times greater than the normal atmosphere (0.33 pprimmediately above the fragipan. These data demonstrate that the

It seemed likely that if the fragipan created an environméhagipan created an environment selective for denitrifiers.
conducive to denitrification (as evident by water perching,NO  This research provided evidence that fragipans, as boundary
removal, denitrifier numbers, and,® production), then the layers, can create environmental conditions favoring a specific
population of denitrifiers capable of carrying out these procesgésrobial group—the denitrifiers. Denitrifiers can indirectly be
should be stimulated in these environments. The average MPgdited with helping to reduce NOleaching in the fragipan
of denitrifiers in soil immediately above the fragipan were 3.9gils. Furthermore, we showed that denitrifiers were influenced
102 g1 soil where no manure was used and 4.9%glbwhen by the surface managementimposed. Affecting denitrifier activity
10 Mg hal manure was applied (Table 1). In soil below that depth through surface management of fragipan soils appears
fragipans, denitrifiers were either nondetectable or fewer thi@asible and indicates a role for denitrifiers in reducing ground
4.6 x 1¢ g1 (Table 1). Management practices, such as cowsater contamination of the Mammoth Cave ecosystem. We con-
crop use, did not appear to affect the denitrifiers counted in selude that this fragipan soil selected for elevated denitrifier

A second series of soil cores was extracted from the sitep@pulations, that the denitrifiers were affected by the management
confirm whether stratification of denitrifiers existed in the sotechniques applied at the soil surface, such as cover crop use and
profile immediately above the fragipan. Regardless of manum@nure application, and that this environment has the potential to
addition, stratification of denitrifier numbers occurred. Manu@duce NQ- leaching to ground water below fragipan soils.

Infiltration Of Fecal Bacteria Through Soils: Timing And Tillage Effects
C.S. Stoddard, M.S. Coyne, J. H. Grove, and W.O. Thom

Land-applying animal wastes potentially exposes humapasrosity, texture, depth, water content, rainfall intensity and
and animals to fecal pathogens, either by direct contact with shilation, and soil management.
and produce, or via ground water contamination. Some of thes&Some generalizations can be made about filtration: 1) it is the
organisms are Salmonella, certain pathogE&sicherichia coli major limitation to pathogen movement through soil; 2) patho-
strains, protozoa such &ryptosporidiumand Giardia, and gens move only afewinches into unsaturated soil but much greater
enteric viruses. Whether soil adequately filters these pathogdistances into saturated soil; 3) the smaller the soil particle size
before they reach ground water depends on the interactiorftioé finer the texture), the better the filtering of pathogens; 4)
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pathogen adsorption to soil restricts movement and is affectedipproximately 4.5 tons/acre (dry weight). The actual delivery
clay content, pH, and cation concentration in soil water. rates (all in terms of dry weight) were 4.6 tons/acre in spring
Macropore flow (flow through those pores that drain wat&®93, 3.8 tons/acre in fall 1993, 5.2 tons/acre in spring 1994, and
freely) is often used to explain how microbes can move rapidiyl tons/acre in fall 1994.
through unsaturated soil. If you imagine the soil as being full of Tilled treatments were chiseled 8 to 10 inches deep and
macropores, then you do not think of it as a filter (where evedisked twice immediately following spring manure application.
thing moves at about the same rate and is affected uniformiseling was performed using twisted shanks on 12-inch cen-
Instead, you think of it as a sieve with many different sized hotess. Pioneer 3279 corn was planted on May 21, 1993 and May
ranging from the very small to the very large. Water dribbld®, 1994 at 23,000 seeds/acre. After harvest but before fall
through the smallest holes and pours through the largest haiesnure application, winter rye (Secale cereale L.) was drilled in
This means that when macropore flow occurs, a lot of water (afxthch rows on all plots (about mid-November).
some pathogens) move through soil without being filtered. We collected water samples 35 inches below the soil surface
Agronomic practices and crop management techniques, saold measured volume after every rain that caused leaching. We
as manure application and no-tillage, influence soil structure @aadk our first samples on June 14, 1993 and continued through
affect water movement. Soils that are well-structured have mdtarch 15, 1995. Within 24 hours of collecting either a soil or
macropore flow and more movement of both water and microbvester sample we analyzed it for fecal coliforms. These are
than soils that are not well-structured. Unfortunately, too fdvacteria that indicate whether a sample has potentially been
studies have looked at how tillage (or the lack of it) affeat®ntaminated by fecal waste and are used to assess the microbio-
microbial movement. The possibility that pathogenic microbésical quality of surface and ground water.
will leach to ground water is a big concern where ground waterThe unmanured soil had low fecal coliform counts (back-
occurs at shallow depths. Work at the University of Kentuckyound level). Adding dairy manure increased their numbers
suggests that no-tillage, which results in more macropores, candrmously (Table 1). After manure application, fecal coliforms
enhance microbial movement. We designed a field experimatdcreased to background levels in about six months. The fecal
using typical agronomic practices, to examine fecal bactec@iforms in manure added to soil usually began to die off
transport through shallow no-tillage and chisel/disk soils to whishmediately, but in some seasons, death was delayed by up to
dairy manure was applied at different times of the year, andhim weeks. Fecal indicator bacteria die off quickest in hot, dry,
assess the survival of the fecal bacteria in manure treated sodlunny conditions. In this study, fecal coliforms died signifi-
This experiment was conducted at the Kentucky Agricultureantly faster in fall than in spring-applied manure treatments.
Experiment Station in Lexington between April 1993 and Aprithis was most likely due to freezing conditions, which are
1995. The site was on a well drained Maury silt loam that had ssually lethal for indicator bacteria. Table 2 shows the number
treatments: 1) no-tillage, no manure; 2) no-tillage, fall manure;&)days it took for the fecal coliform numbers to decline by 50
no-tillage, spring manure; 4) no-tillage, fall and spring manure;fgrcent in each season (the half life).
chisel disk, no manure; and 6) chisel disk, spring manure. There was not any difference in the die-off rates due to tillage
Fresh dairy manure was surface applied with a commerdiglatments after the 1994 spring manure application. Greater
spreader before planting in late April to early May for the sprirgpil-manure contact often results in increased microbial die-off
manure treatments, and after harvest in early to mid-Novembaes, but we saw almost no difference between incorporated and
for the fall manure treatments. The fresh manure was 20 tou8ncorporated manure. We suspect that die-off promoted by
percent solids. Manure spreaders were calibrated to deligeeater soil-manure contact in chisel/disk treatments was coun-
terbalanced by greater ultraviolet radiation kill in no-tillage
treatments. However, tillage did result in fewer fecal coliforms
overtime. Thisis partly because tilling the manure into soil helps
to dilute the bacterial numbers.

Table 1. Concentration of fecal coliforms (Colony Forming
Units per gram of soil) in manured and unmanured soils.

Manure application date Unmanured Manured

10 May 1993 72 510,000 Fgcal colifqrm mpvement to at least 35 in.ches occurreq with
24 November 1993 10 660,000 the first Iegchlng rain after manure application. Fecal collforrr_1
20 April 1994 31 690,000 concentrations were greater than 8000 CFU/100 mL (100 mL is
about 3.4 fluid ounces) just after the spring 1994 manure applica-

tion. For comparison, the primary water contact standard in

Kentucky (bathing and swimming water) is only 200 fecal coliform

Table 2. Half lives of fecal coliforms after manure application. Colony Forming Units (CFU)/100 mL and the potable water

Vear Period Tilage "'(z';",:)e standard is <1 fecal coliform CFU/100 mL. Fecal coliform con-
1993 Spring No-Tilage -7 centrations in Ieachatg from manured treatments <.je<:_l|.ned to
Fall No-Tilage 58 npndetectable levels within 60 days, anq were not S|gn|f|cantly

1994 Spring No-Tillage 69 dlﬁgrent from gnmanured trgatments until the next manure appli-
Sori Chisel/Disk 6.9 cation. Bacterial concentrations fluctuated frequently, however,

pring

The half-life is the time (in days) needed to reduce fecal coliform often |_ncreasmg agan ajﬁer the initial drop in concentration.
populations by 50 percent. Bacteria adsorbed to soil can become resuspended and travel
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Table 3. The average fecal coliform concentrations in lysimeter pans installed at a depth of 36 inches as affected by
manure and tillage for the eight periods of the study (April 1993 - April 1995).

Comparisons Spring  Summer Fall Winter Spring Summer Fall Winter
Manure Tillage® 1993 1993 1993 1994 1994 1994 1994 1995
Average Colony Forming Units per 100 mL

Manure x tillage

None CD 2 4 3 <1 54 7 2 <1
None NT 12 3 3 1 30 4 2 1
Spring CD 18 7 15 1 221 2 2 1
Spring NT 16 4 2 <1 148 5 2 1
Manure timing

None NT 22 7 3 1 110 9 2 1
Spring NT 7 7 <1 <1 200 3 <1 2
Fall NT 16 15 99 2 164 4 245 2
Fall + Spring NT 55 25 45 1 2208 2 665 4

2CD = chisel/disk, NT = no tillage

significant distances under saturated conditions. In winter, amglgygests that fecal bacteria could contaminate ground water in a
precipitation created near-saturated soil conditions and increagetl-structured, shallow soil. Fecal bacteria moved past the root
water flow. This may have caused fecal coliforms that wefene as soon as rain of sufficient duration or intensity caused
previously adsorbed to soil particles to move into the lysimeteesaching. Macropore flow was probably the main factor contrib-
The average fecal coliform concentrations in leachate frarting to the rapid fecal bacteria movement through soil. Within
the various tillage systems are presented in Table 3. Chisel d@igklays, water quality was back to normal because bacteria died
treatments had consistently greater water flow overall, so thsf§. In Kentucky, abundant winter precipitation facilitates per-
had the potential to carry more fecal coliforms through the sedlation of bacteria toward ground water after fall manure
profile. Overall, chisel/disk treatments tended to have highgsplication. This risk is less with spring manure application
average fecal coliform concentrations in leachate than no-tilldgecause of reduced water flow at this time.
treatments, but these differences were small and not statisticallfNo-tillage practices appear to be compatible with manure use
different. Fecal coliform concentrations were greatest in tba shallow, well-drained soils. While spring applied manure was
spring and fall (particularly in 1994 when manure applicatiaisually a statistically significant factor in many responses, the
rates were higher), but declined to low levels in other periodaanure by tillage interaction was not. Therefore, the benefits
The appearance of elevated fecal coliform concentratigivscreased yields) and problems (increased fecal contamination
with the first rain after manure application to cause leachaleachate) of manure application seem to be similar in both
collection was consistent with other studies. Our results suggéiige systems used in this experiment. Fecal contamination did
that macropore flow rapidly transmitted fecal organisms fropwt persistin soil. Dairy manure can be used on a long-term basis
the surface past the soil matrix. The immediate potential cavithout degrading the bacteriological quality of shallow water
tamination of shallow ground water from surface-applied meelow the rooting depth, but it has potentially serious short-term

nure was similar regardless of when manure was applied. effects, particularly where ground water levels are near the soil
Regardless of when manure was applied, fecal bacteria mogedace.

downward to a depth of at least 35 inches in this study. This

Factors Affecting Fecal Coliform Reduction By A Vegetative Filter Strip
M.A. Cooprider and M.S. Coyne

Agricultural pollution such as runoff from feedlots, pastures, One of the major animal waste concerns in Kentucky is
or fields where animal waste has been applied is a continupayltry litter disposal. Most poultry wastes are land applied.
problem. The main pollutants associated with animal wastes @mnsequently, effective Best Management Practices are needed
organic wastes (BOD), nutrients, and pathogens. Pathogen italialleviate or prevent bacterial contamination of runoff from
cators such as fecal coliform&dcherichia coli often exceed manure-amended fields.
stream water quality standards and are the major cause of
substandard surface water quality in Kentucky.
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Vegetative filter strips (VFS) are a relatively low cost, lowain) even though there was no treatment effect on flow rate in
maintenance solution to many runoff water quality problenthe litter amended strip. These lower VFS flow rates with
They reduce erosion, slow runoff, and are very effective imnimum cover plots corresponded to higher fecal coliform,
removing sediment and sediment-bound nutrients. Their abilitater, and sediment trapping efficiencies.
to sufficiently reduce fecal coliforms to meet water quality Despite the flow rate effects (and correlation with minimum
standards (200 to 2000 colony forming units per 100 mL foover) on trapping efficiency in 1997, the 2-year average for
primary or recreational water) is still being documented. Tecal coliform trapping efficiency indicated no significant dif-
extend the use of VFS pollutant removal to bacteria, sevdeknce between the cover treatments. Fecal coliform trapping
parameters have been manipulated in previous studies and wesy48 percent versus 47 percent in the first rain and 45 percent
require further investigation. Some of these parameters inclvgesus 35 percent in the second rain (for cover intact and cover
VFS length, height and plant species, and type of flow in the VFEE®noved, respectively). Previous work with these plots indi-
(overland versus channelized flow). One factor that has rarefited a higher fecal coliform trapping efficiency (74 percent)
been studied in bacterial runoff investigations with grass filtehen litter was incorporated (by chisel plow and disk). To
strips is field vegetative cover. The objective of this study wasmmarize, incorporation of wastes and low flow rates may
to determine the relationship between vegetative cover on wasterease grass filter efficiency. Our results indicate that vegeta-
amended plots and bacterial trapping efficiency of a vegetattixe cover had no effect onfilter strip reduction of fecal coliforms.
filter strip. However, vegetative cover density and uniformity may also

Runoff from a no-till Maury silt loam soil located on a @ffect flow rate, and cover was sparse (weedy) and nonuniform
percent slope and its trapping by tall fescue/Kentucky bluegras4.996. Therefore, although there was no noticeable effect of
filter strips was examined. Poultry litter amended plots wevegetative cover on flow rate in the waste amended strip,
17.6 meters (m) long by 4.6 meters (m) wide and grass filtemproved cover uniformity and density may decrease flow rates
strips (4.5 m long by 4.6 m wide) were located downslope. the waste amended and filter strips and increase trapping
Sampling gutters were located downslope of each strip afticiency.
runoff was collected periodically during rain simulation studies.

Plots had a weedy cover in 1996 and an annual ryegrass cover in
1997. Plots chosen for vegetative cover removal (MiniMufgpje 1. Effect of vegetative cover on vegetative filter strip
cover treatment) were mowed to a height of 5 cm. Broiler littefficiency-rain 1.

was applied at a rate of 10 Mg/ha and not incorporated. Two rain Fecal

simulations, each with an intensity of 6.4 cm/hour (approximat- coliform  Water — Sediment
. . . . trapping trapping trapping
ing a 1in 50 year storm in central Kentucky) were used to induggatment efficiency efficiency efficiency
runoff from the waste amended strip. %

During the first rain, cumulative fecal coliform runoff fromeover intact 1996 64 T 62 79
the waste amended strip did not vary significantly for the 1997 33 23 50
treatments (fecal coliform numbers averaged 1.5%CIRU in average 48 43 64
1996 and 2.6 X 1D CFU in 1997). Higher numbers wereminimum 1996 26 73 75
expected in 1997 because the litter applied contained about?®" 1997 68 84 55
times as many fecal coliforms. The only significant difference in average 48 43 64

fecal coliform runoff from the waste amended strip occurred in
the second rain (in 1996). There was significantly lower cumu-

lative fecal coliform runoff with the minimum cover treatment

. Table 2. Effect of vegetative cover on vegetative filter strip
(2.8 X 1 CFU versus 1.1 X FOCFU for the cover intact efficiency-rain 2.

treatment). This could possibly be due to bacterial die-off Fecal
because of exposure to ultraviolet light (with less vegetative coliform Water Sediment
cover protection). Average cumulative fecal coliform outflows trapping  trapping  trapping

. ; Treatment ffici ffici ffici
from the grass filter strip ranged from’1® 1 CFU. reatmen efficiency efliciency _ efficiency

. : %
During both years, vegetative cover had no effect on flow ractc()ever intact 1996 3 e aa

in the waste amended strip in either rain event. In 1996, vegeta-

. oo ) ) 1997 46 26 66
tive cover on waste amended strips did not affect grass filter strip average 45 31 55
flow rates either. However, in 1997, litteramended plots with the_. =556 0 37 92
minimum cover treatment had lower flow rates in their gragsver 1997 70 59 89
filter strips compared to those plots with cover intact (22 versus average 35 48 90

50 L/min in the first rain and 19 versus 47 L/min in the second
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Yield and Forage Quality of Silage Corn Cultivars

M. Collins, J. Grimes, T. Putnam, and J. Henning

Corn is among the most productive forage species availatdéle 1. Dry matter yield of silage corn cultivars.

to Kentucky livestock producers. Corn silage provides an exceldtivar 1996 1997
lent source of energy but crude protein must frequently be tons/acre
supplemented. Significant cultivar differences in silage coBaldridge BH511 5.5 h* 4.2cd
guality have been recognized in recent years. Recent plBgigridge BH611 59gh 4.7 b-d
breeding efforts have had the goal of increasing forage c&gffridge Grazing 6.1 fh 4.1d
crude protein concentration. A two-year field study was cofird B83CV 79ac 50ad
ducted in cooperation with personnel from Ohio State Univétird P52 8.0ab 60a
sity to compare dry matter yield and forage quality characterf&untrymark 715 86a 4.7 b-d
tics of a number of forage corn cultivars, including some selecfegyntrymark 790 7.4b-e 53a-c
for increased crude protein concentration or for improved s@ﬁt”ft:yg;:;:m : a-d 45'87b':
ability for grazing. ng;b DK646 7.2 EE 5-7 Zb
Dry matter yields were higher in 1996 than in 1997 with t ' '
. ) T . Dekalb DK683 6.6 e-g 5.7 ab

yields of 8.6 and 6.0 tons/acre for the highest yielding cultivay,

. . . L . ycogen 6759 7.0de 5.5ab
respectively. Cultivar differences in yield were found in bo hrup King NK8655 6.8 of 6.4

however, cultivar yields between the two years were oprrup King °° o
years, » CL y _ , y ' R8khrup King NKeg11 73b-e 60a
well correlated (r=0.12). Baldridge cultivars, selected for iRz, cer 3217 70 de 4.8 b-d

creased crude protein concentration, yielded significantly 18$$,cer 3003 73b-e 55 ab

than three or more.of.the c_>ther cultivars each year (Table 1).498)es followed by the same letter within a column are not
average, these varieties yielded 68 and 71 percent as much asgdtifcantly different (P=0.05) according to the LSD test.

highest yielding cultivar in 1996 and 1997, respectively.

There was no difference among cultivars in crude protein
concentration in 1996 but there was in 1997 (Table 2). Crude ) ) ) .
protein concentration ranged from 6.2 to 8.4 percent on a Jable 2. Crude protein concentration of silage corn cultivars.

matter basis. In 1997, we found a significant negative relatiéftivar 1996 _ 1997
ship between dry matter yield and CP concentration. The con- %

n- -
centration of crude protein declined by 0.3 percentage units 18- 29° BHS 11 79a 8.2ab
. . . . . Baldridge BH611 9.0a 7.8 bc
each 1 ton/acre increase in DM yield. The regression relati D ridae Grazin 852 84a
ship between CP and yield in 1997 was CP (%) = 8.7 - O-ZE")& Bsgcv g 8'9a 7:.30d
Yield (tons/acre). In the same year, the concentration of fi =1 pso 8'8 a égd
(NDF) declined as yield increased, suggesting that the hig Slintrymark 715 8:8 a 7:2 d
yielding cultivars were those with the greatest levels of gre@guntrymark 790

production, and thus a smaller proportion of stalk and leavegnirymark 812 2;: ;:83
The primary value of corn silage is in supplying high yield$syaib pkea2 91a 7.9 ac
and high energy value for ruminants, thus it would not appeapt®ain Dke4s 90a 79ac
be advisable to sacrifice significantly in either of these twfkalb Dkes3 79a 8.1 ab
parameters to achieve small or moderate increase in cruggogen 6759 9.4a 6.2e
protein concentration. Our results indicate that silage cotérthrup King NK8655 79a 7.0d
cultivars do differ in forage quality, but also show that enviroNerthrup King NK8811 8.1a 6.8d
ment significantly impacts these quality differences. Pioneer 3217 83a 6.8d
Pioneer 3223 85a 6.9d

*Values followed by the same letter within a column are not
significantly different (P=0.05) according to the LSD test.
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Switchgrass Biofuels Production in West Kentucky

M. Rasnake

Six cultivars of switchgrass (Panicum virgatum) were estétable 1. Switchgrass yields at Princeton, Kentucky.
lished in 1993 at Princeton on a Tilsit soil (fine-silty, mixed 1994 1995 1996 1997

mesic Typic Fragiudult). The plots were no-till seeded into a Cuts Cuts Cuts Cuts
wheat cover crop that had been mowed, allowed to regrow, then 1.2 L 1 2 LI
sprayed with glyphosate. Two upland type cultivars (shelter and (Tons DM/A)

lamo 43 72 92 88 73 64 50 60

cave-in-rock), two lowland type cultivars (Alamo and Kanlof : 4a 70 86 76 73 62 49 56
and two lowland type experimentals (NC-1 and NC-2) wef&"° . S e S

. . Cave-in-Rock 3.9 7.1 54 6.8 50 47 45 49
used. Two cutting management treatments—cutoncein Noveén-

2 helter 34 50 54 58 41 44 36 37
ber and cut twice in late June and November—were used o ﬁ 3 87 68 64 54 50 58
cultlvrlzlrs. 'It')rleaLmer?_ts vlverg repllcated fourtimesin arandomu,@cc/j_2 16 53 83 63 72 53 53 53
complete block-split plot design. , Average 35 60 76 70 62 54 47 52

Yields for four years of harvest are shown in Table 1. in
general, the lowland types produced greater yields than the
upland types. Even though the experimentals started with poor
stands, after the first harvest year their yields compared favdisadvantage in 1997 since some of the one cut plots had six to
ably with the lowland type cultivars. Individual plants expanddén inches of new growth before a late freeze killed it back to the
and filled in much of the vacant space. They also grew taller agail line. Three of the four lowland types had lower yields on the
had larger stems. one cut plots that year.

In the first harvest year, the two cut system had higher yieldsThese studies have shown that switchgrass has the potential
than the one cut. This was reversed with the second and thirgoroduce high yields in West Kentucky. It can be used as a
harvest years. The one cut plots appeared to have greater wjgafuels feedstock or forage for livestock. Itis also beneficial as
and started growth earlier in the spring. This may have beewildlife cover and soil and water protection.

Forage Variety Differences Under Ahusive Grazing
J.C. Henning, R. Spitaleri, T.D. Phillips, G.D. Lacefield, and E. Baker

The University of Kentucky has just concluded the firgtable 1. Effect of two years of close grazing or hay management
experiments to determine the survival of selected varietiesogfstands of orchardgrass varieties observed July 17, 1997, at
. . Lexington, Kentucky.
orchardgrass, tall fescue, and alfalfa under abusive continugtis

. . . rchard Variet Grazi H
grazing management. Stands were established in the fall of 1.,501'alr grass Tariety razing ay
Percent Stand

and then closely and continuously grazed in 1995 and 1996. Nh YT 41 5%
initial hay harvest was mgde e_ach year, and fo_rz_ig_e was aII_O\ggr(ihm ark 15.0% 50.0*
to grow to about six to e_|ght_ inches before initiating grazing,,, . 11.3* 43.8*
Duplicate plots were maintained that were only harvested ks 11.3* 45.0*
hay. The data from these initial experiments are summarizeg,qor 75 30 5+
below. Potomac 75 38.8*
Hallmark 7.5 42.5%
Orchardgrass Warrior 6.3 32.5%
Orchardgrass was much less tolerant of grazing than talba 3.8 33.8%
fescue (Table 1). In general, the winter of 1996-97 was vegp, % 8.2 18.6
damaging to orchardgrass stands. Plots managed for hay were, 60.0 32.1
thinned to one-third to one-half of a full stand. Continuous, clog&quare 0.47 0.67
grazing of orchardgrass thinned the stands of all varietiesL8D is the least significant difference. CV is a measure of the variation
unacceptable levels. within the study, and R-square is the amount of the variation that is

due to variety.
*Not significantly different from the highest value in the column.
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Tall Fescue Table 2. Effect of two years of close grazing or hay management

Tall fescue was more tolerant of abusive grazing and winfsrstands of tall fescue varieties observed July 17, 1997, at

conditions (Table 2). The presence of the endophyte was Fgington, Kentucky.

Tall Fescue Variety Grazing Hay

necessary for survival of tall fescue. Cattle Club and Richmond;

- P

both endophyte-free, were statistically equal to endophyte- ercent Stand

. . .Gattle Club 83.8* 83.8*

infected Kentucky 31. Infected Kentucky 31 is generally consi Sntucky 31 - Infected 79 5% 86.3*

ered to be the most grazing tolerant variety of tall fescue. Richmond 79 5+ 88.8*

Johnstone 56.3 76.3*

A"?:"a v th . . f alfalf ieties b Kentucky 31 - Uninfected 56.3 88.8*
urrently, t ereisagreat ”expanslon of alfalfa varieties beig Jlesup - Uninfected 475 77 5%

marketed as “grazing types. The first of these was A_\IfaG_raétg‘,ﬂrgrazer 35.0 75.0*

a product of the forage breeding program at the University afy 216 17.8

Georgia. Several others have been released and marketed sghsg- 31.8 18.7

quently such as Pasture Plus, Pro-Grazer, Haygrazer, Spredgkgyare 0.72 1.81

and Graze King. Many more are expected. Independent dat@ghiis the least significant difference. CV is a measure of the variation

the grazing tolerance of these varieties are limited. within the study, and R-square is the amount of the variation that is

In general, the varieties selected for grazing tolerance heIcfHﬁto."afi?ty' . . .
well after two seasons of grazing (Table 3). Grazing toleraNlOt significantly different from the highest value in the column.

types such as AlfaGraze and ABT 205 were much more tolerant
of high, continuous stocking than traditional hay types (consid-
ered grazing intolerant) such as Apollo and Pioneer 5373. Table 3. Effect of two years of close grazing

management on stands of alfalfa varieties on
Summarv June 7, 1997, at Lexington, Kentucky.

Select a species based on its ability to yield, to persistAlffifa Variety % Stand

supply the quality needed, and to meet the seasonal needs dt'f#{&a2° 62.6

livestock to be fed. A species should be tolerant of the typeV\g?tergreen 60.0%
o o . ’ T ABT 205 57.5%
utilization and management that it will receive. Good varlet%suantum

will be resistant to economically significant diseases, will téeredor " ::'8*
high yielding over many years and in many different locatio 45:0*
and will show good adaptation and persistence. Use objeciiye\ araze 42 5%
sources of variety information such as university yield trials plggq; re Pius 375
local experience to aid in the variety decision. Magnagraze 35.0

The grazing tolerance of varieties of orchardgrass, tall fescyg, o 30.0
and alfalfa vary significantly. Trials at the University of Kenggress 25.0
tucky have demonstrated that fescue is more tolerant of oy@gacy 20.0
grazing than orchardgrass. Endophyte-free tall fescues hgaygmore 20.0
beenfoundto be astolerant of overgrazing as endophyte-infe¢tiegeer Brand 5373 12,5
Kentucky 31. These grazing tolerant varieties of endophyte-fresp 21.0
tall fescue could prove to be very useful to horse ownersag % 35.8
replace acres now in endophyte-free tall fescue. Finally, nBwguare 0.71

grazing tolerant varieties of alfalfa do represent an advancé3 is the least significant difference. CV is a

persistence under grazing pressure compared to traditional @_s u‘;rri‘i’; mz ‘;?\: E‘Hg{‘ovlﬁ’itt;‘énvgfatsig’ﬂﬁ :t”ig

types. due to variety.

*Not significantly different from the highest value
in the column.
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Effect of Overseeded Legume Species and Sod Disturhance on Suhsequent Yield, Seasonal Dry

Matter Distribution, and Forage Quality of Tall Fescue Sod
M. E. Prewitt, J. C. Henning, T. D. Phillips, J. Wyles, M. Collins, and D.G. Ely

A study was conducted to evaluate forage teble 1. The effect of legume species on dry matter yield of a renovated tall
gume species and sod disturbance on |egumée§gue sod in the year of establishment on the Eden Shale Research Farm,
. - Owen County, Kentucky.
tablishment. Red clovei  (ifolium pratense 1),

. . 1995 Harvest 1996 Harvest

annual lespedez&gmmerowia striatp alfalfa .

. . L §pecies 1 2 Total 1 2 Total
(Medicago sativa 1), and a combination of red Ib/A
clover and lespedeza were inoculated apd .. 1530 3560 5050*d 1464 1427 32356
overseeded into fescue sod in late winter. Halkaf; 5iover 2399 3538 5978 G 3096 9572  5665a
each plot was disturbed immediately prior 40 rescue Control 1409 2758 42236 1411 1542 29564
overseeding by twice dragging a chain harrp¥pedeza 7256 2720 9961a 2415 2354  4473c
across the sod. Botanical composition and y|ﬁ|g{;re 6626 3238 9747 b 2713 2840 5553 b
were determined from mid-summer and fall hgpsp (0.05) 184 59
vests. Sp X Har LSD (0.05)  201*** ns

The legume treatments were broadcast ontoi@léans in any column followed by the same letter are not significantly different at
fescue sod on February 22, 1995, and March0®5).
1996. Seeding rates were as follows: red C|over’(j_Qata for species combines harvests from disturbed and non-disturbed plots.
Ib/A), lespedeza (25 Ib/A), alfalfa (20 Ib/A) anH* Megns ir} both columns should be compared to determine significant
the red clover-lespedeza combination, (6 Ib/A apgraction differences (0.05).
12.5 Ib/A, respectively). To minimize competi-
tion, initial spring growth of tall fescue was re-
moved on April 20 in 1995 and May 20 in 1996able 2. The effect of overseeded legume species on legume percentage of a

In 1995, the addition of legumes to the t#ghovated tall fescue sod in the year of establishment on the Eden Shale Farm,

fescue significantly increased annual yield, Ifen County, Kentucky.

treatments containing lespedeza were more able to 1995 Harvest - 1996 Harves’_t
. . . . Weighted Weighted
increase yield to fill the summer production slurgpegies 1 2 Average 1 2 Average
of Kentucky 31 tall fescue in late June, July, and Percent Legume
August (Table 1). In 1996, red clover was thgya** 145 143 14.5%d 13 17 15d
better overall legume for increasing summer yiglgh ciover 514 385 432 ¢ 517 53.1 5293
and total annual yield. The mixture of red cloveil Fescue Control 0.0 0.0 00e 00 0.0 0.0d
and lespedeza was second only to that of red clo¥gsedeza 60.3 13.2 488D 366 388 386¢C
in harvest 1 of 1996 and was the top rankegure 65.4 262 53.3a 487 485 48.1b
treatment in harvest 2 (Table 1). Sp LSD (0.05) 4.3 2.0

While lespedeza did increase yield in both 19%bx Har LSD (0.05) ~ 6.1*** ns

and 1996, it should be noted that the annual did*id¢ans in any column followed by the same letter are not significantly different at
reseed or reestablish in the following year (visé%?5)'

observatlon). Visual observations of p|OtS in tﬁeData for species combines harvests from disturbed and non-disturbed plots.

year after establishment revealed that only *kk t/é?]a::réssi(no%(g)h columns should be compared to determine significant interaction
clover persisted. This lack of persistence couldbe

due to the inability of the striate type of lespedeza

to reseed in northern Kentucky.

The concentration of legume in the whole plots was high for Disturbance did not increase forage yield in either year, but
red clover, lespedeza, and the mixture (Table 2). Alfalfa did rditl increase legume concentration in 1996 (data not shown). In
establish well compared to other legumes in this study, evi396, dragging the plots prior to seeding increased average
when the sod was disturbed by dragging with a chain harrdegume concentration by 5 percent. The role of sod disturbance
Even in 1995 when conditions were excellent for legume establegume establishment seems to be to ensure legume establish-
lishment, alfalfa concentrations were roughly a third of that forent in less than ideal years rather than to increase legume
any other legume. concentration in each year.
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While production is important, forage quality determines th®ut was inferior to red clover and the mixture in total quality.
performance of livestock. Whole plot ADF concentrations wefalditionally, the question of re-establishment of lespedeza
below 357 g/kg and 302 g/kg in 1995 and 1996, respectivehakes it a more risky renovation choice considering the $50.00
(data not shown). These low ADF values would correspondger acre cost of establishment.
high digestibility by ruminant livestock. Where differences It should be pointed out that the lespedeza in this study was
existed, the red clover treatment tended to have the lowastriate type (cultivar Marion). Striate lespedezas tend to pro-
weighted average ADF concentration on a whole plot basis. Theee seed later during the year compared to Korean types.
red clover component tended to have the lowest ADF concenfraerefore, there was a greater risk that these plants would not
tion, leading to the low ADF in the red clover plots. reseed adequately to produce a stand in the year following

Weighted whole plot CP concentrations were consistentigtablishment. The cultivar Marion was selected for this study
higher for red clover than for all other treatments (data Ho¢cause research indicates that it produces seed earlier than
shown). These values reflect the combination of high CP carther striate lespedezas, making it more likely to reseed under
centration of red clover as a species as well as high concemiathern Kentucky conditions. However, this did not happen
tions of red clover in these plots. under the conditions of this study.

Overseeding legumes into the fescue raised the CP concentralfalfa established poorly and contributed little to mixtures
tion of the grass itself over the tall fescue control. This effect wamntaining this species. Therefore, broadcasting seed into tall
seen even in the first harvest and was consistent over both yésasue sod in late winter is not a suitable method for establish-
of the study. Nitrogen fixed by the root nodules of the legumeent of alfalfa even when the sod is disturbed prior to seeding.
is evidently taken up by the companion grass, raising the Blfalfa’s high seeding cost and poor establishment make alfalfa
concentration. The higher CP of the companion grass helpiferior to red clover or lespedeza as a renovation legume under
explain the improved animal performance of livestock grazitige conditions of this study.
grass-legume pastures. Increasing total yield and quality of tall fescue pastures is the

The choice of legume species affected the success of rengea! of pasture renovation with legumes. Renovation requires
tion of tall fescue sod in the year of establishment and aftadditional inputs in the form of seed, and this cost varies with
wards. Red clover tended to be very consistent, persistent, ligbcies. Per acre seed cost for the legume treatments in this study
producing, and excellent in overall quality while being leastere approximately $60.00, $50.00, $37.00, $24.00 for alfalfa,
expensive to establish. Visual observations of plots in the yésspedeza, mixture, and red clover, respectively. Considering
after establishment revealed that only red clover persisted iatse of establishment, total production, seasonal distribution,
the second year. The mixture was harder to manage in a cutpagsistence, and forage quality as well as seed cost, red clover
system but offered a more diverse forage base for the sumwas superior to the mixture, lespedeza, alfalfa, and tall fescue
slump. Annual lespedeza was a good summer yielding treatradahe for increasing the yield and quality of tall fescue sod.

Fate of Loline Alkaloids of Tall Fescue Ingested hy Beef Heifers
C.T. Dougherty, F.W. Knapp, L.P. Bush, J .Van Willigen, F.F. Fannin, and G.A. Davis

Tall fescue toxicosis costs Kentucky beef cattle enterprisgsll adapted to, and is the dominant species of, the Kentucky
between $70 and $100 million each year. Further developmegrasslands. Obviously, the endophyte of tall fescue causes very
of Kentucky grasslands is dependent upon the identificatiorreél problems for any livestock enterprise based on year-round
the causes of tall fescue toxicosis. The complex and sometimgezing of pastures, grazing of stockpiled pastures, and meadow
debilitating syndrome only occurs in tall fescue pastures witthay and grass silage.
significant proportion of plants infected with an internal fungus We set up a field experiment at Spindletop to investigate the
(an endophyte). More than 90 percent of Kentucky tall fesciage of alkaloids ingested by grazing heifers. First, we allowed 12
pastures are endophyte-infected. Endophyte-infected plants sytgus heifers to graze endophyte-free Kentucky 31 tall fescue
thesize a number of complex alkaloids, which are in the safoeseven days. On the sixth and seventh days, we took samples
group of plant-synthesized chemicals as nicotine, and have wididerbage and samples of blood, dung, and urine from each
and varied effects on animals. Typically, tall fescue contains |&wifer. Then we grazed the heifers for seven days on an adjacent
concentrations of the highly toxic ergopetides, abundant levétdd of Kentucky 31 tall fescue that was 35 percentinfected with
of less toxic lolines, low levels of peramine (a feeding deterraht tall fescue endophyte. Again on the sixth and seventh days,
of some insects), and perloline, which has little mammaliare sampled herbage, blood, dung, and urine. Alkaloids were
toxicity. It has been proposed that these alkaloids protect tatlalyzed in the laboratory by gas chromatography, thin layer
fescue from over-grazing (i.e., they are feeding deterrentshromatography, and high pressure liquid chromatography.
Alkaloids may be the reason endophyte-infected tall fescue igsmrn fly larvae, which are very sensitive to the toxicity of tall
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fescue alkaloids, were also used in a bioassay to establishttlagthe dung from endophyte-infected tall fescue herbage was of
toxicity of alkaloids in dung collected from individual heiferslow biological activity towards horn fly larvae.
This research explains why N-formyl loline and N-acetyl

Results loline, which are active in many mammalian systems, have low

N-formyl loline (190 + 82 ppm) and N-acetyl loline (84 + 3@ctivity when ingested by foregut fiber digesters, such as rumi-
ppm) were detected in the herbage from the endophyte-infeat@@its. These experiments will be repeated in 1998 using tall
tall fescue. Ergovaline and peramine, if present, were bel@wgcue pastures with 100 percent endophyte infection. Samples
detection levels. No alkaloids were detected in the dung. Consgiflherbage, dung, urine, and blood will be taken, as in 1997, but
erable amounts of loline were detected in the urine solids (9fh#addition rumen fluid samples will be taken to study alkaloid
27 ppm), but only traces of N-formyl loline and N-acetyl lolinglegradation in the reticulo-rumen.
were found. Only traces of loline and N-formyl loline were |t is apparent that the causes of tall fescue toxicosis in
found in the blood. We concluded that essentially all of thigestock are complex and may involve conversions of alkaloids
biologically-active N-formyl loline and N-acetyl loline of thewithin the animal and may involve interactions between alka-
herbage were degraded to loline in the reticulo-rumen. Lolineids. We anticipate that it will take more research before we
which has low mammalian toxicity, was absorbed into the blopglve a thorough understanding of the tall fescue syndrome.
stream and excreted via the kidneys and concentrated inThes, the best management option for Kentucky grassland
urine. Further analyses of urine by gas chromatography migsers is to convert to endophyte-free tall fescue cultivars and
spectroscopy indicated the possibility that other as yet unidesher grass species and to adopt pasture management practices
tified loline alkaloids were synthesized from N-formyl lolinghat ensure their productivity and survival.
and N-acetyl loline in the reticulo-rumen. Bioassays confirmed

Pubescence, Drying Rate, and Dustiness In Red Clover
N.L. Taylor, M. Collins, and R.E. Mundell

A series of experiments was conducted over several yearaltove the 45 um sieve, detached whole trichomes; and through
elucidate the relationship of pubescence (hairiness) to drythg 45 um sieve, very fine trichome particles. Freedom! hay
rate and dustiness in red cloveérifolium pratense ). Faster produced significantly less (P<0.01) dry matter that passed
drying rates and decreased dustiness are desirable attributestraodgh the 150 pum sieve (6.0 Ib/1000 Ib) than Kenstar hay (9.9
it is possible by selection to modify pubescence. Five cyclediafl000 Ib) produced under the same conditions. Freedom! hay
recurrent selection reduced pubescence on stems of Kenlandeeti53 percent less dust passing through the 45 pm sieve than
clover, resulting in the development of the experimental stralkgnstar, indicating much fewer trichomes in the air from Free-
Freedom!, so named for its freedom from dustiness. Examidam! as compared to Kenstar.
tion of 20 cultivars of red clover for dry matter yield, stem Inone trial, the drying rate of mechanically conditioned field
pubescence, and stem diameter revealed that Freedom! haduhed hay of Freedom! during the first day of curing was 22.4
lowest score for pubescence among U.S. cultivars, and was guaycent/hr compared with a slower (P<0.07) drying rate of 17.7
slightly more pubescent than the European cultivar Start. Sggetcent/hr for Kenstar under the same conditions. In another
was very susceptible to the potato leafhoppengoasca fabae trial, mechanically conditioned hay of Freedom! dried at a rate
Harris) and the stand was decimated in 1997 cultivar triatsf 18.2 percent compared with 15.7 percent/hr for Kenstar hay.
Freedom! was only slightly affected by leafhopper attack in thimconditioned hay of the same cultivars dried at rates of 14.0
same trial. Dry matter yield and stem diameter of Freedom! warel 13.1 percent, respectively. Conditioned hay of Cimarron
equal to Kenland and Kenstar. alfalfa dried at 17.2 percent/hr.

Dustiness ratings of Freedom! and Kenstar (derived from andn conclusion, Freedom! had equal dry matter yields and stem
similar to Kenland) hay were compared using dry sieves widlameters, only slightly higher potato leafhopper susceptibility,
450, 150, and 45um openings. Use of these sieves dividedléss dustiness, and a higher drying rate compared to Kenland and
hay into four categories: above the 450um sieve, intact leakesistar. Freedom! will be considered for release by the Ken-
and stems; above the 150 um sieve, shattered plant matetuaky Agricultural Experiment Station in late 1998.
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Mined Land Grazing Research
M. Collins, C. Teutsch, D. Ditsch, L. Clay, C. May, J. Johns, and B. Larson

Kentucky has large tracts of reclaimed surface mined lanable 1. Calf production on mined land pastures during 1997.

revegetated with perennial and annual forage species that could Acres/Cow-Calf Unit
provide grazing for livestock. A long-term experiment has bedtgasurement 3 6 9
initiated to determine the productivity of pastures on reclaim&elf weight (Ib), 6/27 352 a* 326 b 319b
surface mined land for beef production and to assess the impaigtseason ADG 8/1 to 10/2 1.65¢ 227b 242a
of grazing on vegetative cover and soil characteristics. The stdgyay) , _

Calf Weaning Weight (Ib) 537 a 557 a 550 a

is located on a 400-acre mountaintOp removal mine Site*VéI es followed by the same letter within a row are not significant!
. u Wi y withi w ignifi y
Chavies, Kentucky, owned by D&D Ranch. The area Wgiferent (P=0.05) according to LSD.
revegetated between 1991 and 1993 by hydroseeding to a typical
mixture that included orchardgrass, tall fescue, birdsfoot trefoil,
annual lespedeza, sericea lespedeza, and several clovers. Table 2. Stocking rate effects on brood cow weight and condition

During spring of 1997, detailed maps of the experimental sfgeres during 1997.

were prepared using GPS/GIS technologies to establish pasture Acres/Cow-Calf Unit
boundaries and to locate each of 334 permanent sampling pdi}isurement 3 6 9
placed at a density of about one per acre. An additional 11,0@ weight (b), 4/17 867 a* 865a 860 a
GPS sample points were collected to map aspect, slope, YR Q). 102 953 b 10232 1012a
Bady condition score 51b 55a 57a

elevation of the pastures. In addition to the experimental pas — —
. e . Values followed by the same letter within a row are not significantly
tures, areas were identified on which all of the same measWigs ent (P=0.05) according to LSD.
ments will be made in the absence of grazing. Two replicates of
pastures measuring 30, 60, and 90 acres were measured and
fenced. Each pasture was stocked with 10 Angus or Angus cr@iizer larger pasture treatment. We believe this resulted from more
cow-calf pairs which were grazed continuously on the sarméensive grazing of 30-acre pastures resulting in high quality,
pasture area throughout 1997. This resulted in allowancesegetative regrowth, when rainfall was good. When hot, dry
three, six, or nine acres per cow-calf unit. Cows and calves weeaditions limited growth from summer onward, a three-acre
weighed at about two month intervals throughout the 19aftowance did not provide adequate forage and gains suffered.
grazing season. Initial body weights of the cows when the experiment started
Plant samples were clipped and soil samples were collectegre similar over the three treatments (Table 2). By the end of
at each sampling point over the 400-acre site. Calves w#re grazing season, allowances of six or nine acres resulted in
weaned and cow body condition scores were determinedhdgher cow body condition scores and heavier cows than the
October 2. Cows were overwintered on their respective pastufgee-acre allowance. Genetically similar bulls were used be-
with hay. tween late May and early August. Pregnancy rates in October
Available DM was higher in May 1997 on the 60- and 90-acyeere 90 to 100 percent on all treatments.
pastures than on the 30-acre pastures. Cattle appeared to leave
sloping areas and areas dominated by sericea lespedeza nearly
ungrazed in the larger pastures where they had
ample herbage to meet their needs. At an allow- Ungrazed
ance of three acres per cow/calf unit, even the least
accessible areas were very closely grazed byeﬁaStUl'e AI' eas
end of the first growing season.
Grazing activity was heavier in the smaller
pastures, as expected, but was also low in s Pasture
areas of larger pastures where the density of grou Pond
cover was low. The dominant species in som@ Sampling Points
lightly grazed areas was sericea lespedeza, which
is well adapted to the mined land environment but N
which lacks palatability for livestock at advanced
maturity stages. w
Calf weaning weights were high for first-calf
heifers and did not differ between the three treat- s
ments (Table 1). Early in the season calves gained
better on the smallest (30-acre) pastures than on
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These results indicate that reclaimed surface mined land saisfertility and other characteristics are gradual, this study will
potential for livestock production in Kentucky. Since some abntinue for a five-year period.
the effects of grazing intensity may occur slowly and changes in

Direct and Residual Effects of Alfalfa Herbaye on Graziny Cattle
C.T. Dougherty and P.L. Cornelius

Grazing systems and other feeding programs of livestock a#ble 1. Pre-ingestive (direct) effects of sweetened alfalfa
typically based on the daily nutritional requirements for convganopies on the grazing behavior of angus heifers.
nience and not because of the nutritional schedule of the animal. Water-treated  Syrup-treated alfalfa

alfalfa

1 1 1 1 1 i +ar
Depending on its chemical and physical properties, Ingesied o bites/min. 33 5
herbage may take three days or more to pass through Iéhlneg time. min/hr 4 12
gastrointestinal tract of ruminant livestock. Thus, we can antlmt-ake‘ ka/100 kg/hr 055 0.64

pate that how much herbage a grazing animal eats today was
influenced by what it ate the previous day, and to a lesser extent,
the day before that, and so forth.
Statisticians refer to these effects as “residual” or “carryovEable 2. Direct, first and second residual, summed residual, and

effects” and have developed procedures to detect and an 2 Il effects of salt-treated alfalfa canopies on the amount of
erbage dry matter ingested by heifers in one hour of grazing.

them. When we handle animal responses as 24-hour events;-we Salt-treated
ignore these carryover/residual effects and deal with thempasponse Water-treated alfalfa alfalfa
error or “noise.” Direct 2.45 kg 2.35 kg
We designed a grazing experimentwith a balanced changeage# 2nd residuals 2.50 kg 3.00 kg
design to measure direct, first residual, second residual, aegl 2.52 kg 2.92 kg

overall effects of water, salt, and syrup solutions applied to

alfalfa canopies in order to determine if angus heifers would eat

more alfalfa if it was sweeter or saltier. We reasoned that ca&l%zing of salt-treated canopies

should detect salt and syrup-saturated Car_lopies_as taste r Surprisingly, our heifers did not respond immediately to

fﬁgg?neju?]rs%fzslfgﬁg;r’]they should have an |mmed|ate eﬁe%ﬂﬂreated canopies, although cattle are known to be salt-craving
gested but have no residual effects.

n .

. . o : nd we had withdrawn salt supplements before the start of our
immediate effect such as this is referred to as a pre-ingestive . :

experiment (Table 2). Thus, we concluded that our heifers had

response. If the salt- or syrup-treated canopy affected herbﬁ Bre-ingestive response to the saline-treated alfalfa canopies

intake the next day, then we would refer to that as a residu P 9 P pies.

effect or as a post-ingestive effect e detected post-ingestive responses of our heifers to
P 9 ' salt-treated alfalfa canopies that were expressed as first, second,
Grazing of sweetened canopies summed residual, and overall responses to saline-treated alfalfa

Heifers grazed alfalfa sweetened with syrup much faster tf@opies in herbage intake (Table 2). As a resultof the combined

th d alfalf d with wat l lution (T lWesidual responses (0.5 kg), heifers assigned to the salt-treated
ey grazed alfalfa sprayed with water or saline solution (Ta E opiesingested 0.4 kg (0.9 Ib) more alfalfa dry matter per hour

1). This is not surprising because cattle are able to detect SAQOPIe : !
razing than those assigned to water-treated canopies.

respond to sweet, sour, salty, and bitter tastes. When graﬂ di tent of alfalia herb ¢ Spindlet
sweetened alfalfa, heifers took 16 more bites every minute. The odium content ot afialia herbage grown at spindietop aver-
(8 less than 0.4 g/kg, which is about one-quarter of the typical

ceased grazing sooner and idled 12 minutes more during € i t of livestock of 1.5 a/ka. | " f alfalf
one hour grazing meal. There were no effects of the sweete 2fum requirement otfivestock ot 1.5 g/kg. Ingestion ot altafia
age, low in sodium and in the absence of free-choice salt

canopy expressed as first or second residual effects. Thus | ¢ ted i dium defici d th it
determined that the heifer response to the sweetness of YpRPIEMENTS, resulted in sodium deticiency, and the resufting
etabolic disorders caused post-ingestive responses.

syrup-treated alfalfa herbage was solely a pre-ingestive . . : .
yrup g yap g a series of lamb and stocker grazing trials on alfalfain New

sponseandthattherewerenopost—ingestiveconsequencesb%rt q th rat tributed 1o | di
syrup treatment expressed in grazing behavior during su aland, poor growth rates were attriouted fo low sodium

quent grazing meals content of alfalfa herbage dry matter (0.03 to 0.04 percent). In

one grazing trial, more than 20 percent of lambs died from “red
gut syndrome” within a few hours of being exposed to fresh
alfalfa. Post-mortem examinations revealed that lambs did not
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die from legume bloat but from intestinal torsion associated walcount for the post-ingestive (residual) effects of slow-moving
sodium deficiency. The hindgut rotated more than 270 degrdesibage in the gastrointestinal tract as well as the metabolic
interrupting blood flow of the mesenteric artery and causimgnsequences of the absorbed nutrients. We were able to dem-
massive hemorrhaging of the intestines. Cattle suffer franstrate that cattle prefer “sweet” feeds. We also concluded that
similar diseases known as abomasal displacement, and cbo# bloat and intestinal torsion may cause death in cattle and
dilatation and torsion. sheep grazing alfalfa and it is imperative that salt be made
We concluded that in order to more thoroughly understaadailable to livestock grazing alfalfa.
the process of grazing and grazing management, we need to
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Common Pokeweed Gontrol in No-Till Corn Production
J. D. Green

Introduction Results and Discussion

Perennial broadleaf weeds are of increasing concern to corThe established common pokeweed population at the UK
producers in Kentucky. One such weed is common pokew&®dodford Research Farm had a slight impact on corn grain
(Phytolacca americana )..Because of its large, deep taproofield. The untreated check yielded 79 bu/A, which was lower
and growth habit, it has become more of a concern in no-tillapan yield observed with postemergence herbicide treatments
crop production. It does not survive in cropping systems wherealuated (Table 1). The lower yield observed with the Roundup
intensive tillage is practiced. Effective common pokeweed caspot treatment (90 bu/A) is attributed to spray contact that
trol options are limited in no-till crop production. The objectiveestroyed corn plants adjacent to treated pokeweed plants. Atthe
of this research was to evaluate postemergence herbicide optearier evaluation date (June 18), visual control of pokeweed
for common pokeweed control and other perennial dicot weedaged from 80 to 95 percent with broadcast treatments of

in a continuous no-tillage production system. Banvel 1 pt/A, Exceed 1 0z/A, Beacon 0.38 0z/A plus Banvel 0.5
pt/A, Exceed 1 0z/A plus Banvel 0.5 pt/A, and Roundup (2% v/
Materials and Methods V) as a spot treatment (Table 1). Fair results (60 to 70 percent

On-farm field trials were conducted at two locations wheentrol) were observed with the early evaluation of the Beacon
common pokeweed has become well established. One exp&ff5 oz/A and Permit 1.33 pt/A treatments. In addition, pokeweed
ment initiated in 1996 was conducted at the University pights at the same time (June 18) were all reduced compared to
Kentucky (UK) Woodford Research Farm, and the other stuthe 28 inches observed in the untreated check plots.
in 1997 was conducted near Sonora in Hardin County. Experi-At the later evaluation date before crop harvest (October 2),
ments were designed to evaluate older herbicide products aysdkeweed suppression ranged from 68 to 88 percent with broad-
able along with more recently registered herbicides for usecisist herbicide treatments that included Banvel 1 pt/A, Exceed 1
field corn. 0z/A, or tank mixtures of Beacon 0.38 0z/A plus Banvel 0.5 pt/

In 1996, herbicide treatments consisted of Banvel, Beacgy,and Exceed 1 0z/A plus Banvel 0.5 pt/A. The average height
Exceed, Permit, and tank mixtures of Beacon plus Banvel, aifdnarked pokeweed plants ranged from 8 to 23 inches with
Exceed plus Banvel. In addition to these broadcast treatmetigse treatments compared to the 81 inches in the untreated
Roundup as a spot treatment (2 percent v/v solution) waseck plots. Visual growth of pokeweed shoots in the Roundup
included as a standard comparison. Individual plots were 4 roygt treatment was evident from untreated plants which were
wide (30-inch spacing) by 75 feet in length arranged innaissed at the time of treatment in each plot; thus, only a 60
randomized complete block design with four replications. Copercent visual suppression was observed, whereas the actual
was planted no-till on April 17. At time of postemergenckeight reduction of marked plants in each plot with Roundup
herbicide application on May 23, corn height was approximatelyeraged 15 inches, which was as low as the best broadcast
12 inches, whereas common pokeweed height averagedtréatments. Significant regrowth of pokeweed shoots was ob-
inches. Individual pokeweed height varied from 5 to 30 inchesrved with Beacon 0.75 0z/A (46 inches) and Permit 1.33 0z/A
across the experimental area. (41 inches), although pokeweed growth was observed to be

In 1997, treatments consisted of Banvel, Beacon, Excegedppressed at the earlier evaluation date with these broadcast
Permit, Accent, and Basis Gold. Individual plots consisted otréatments.
rows wide (30-inch spacing) by 100 feet in length arranged in aCommon pokeweed regrowth was evaluated again in 1997
randomized complete block design with four replications. Cogapproximately one year after treatment) in the field study
was planted no-till on April 7. At the time of postemergendaitiated in 1996 at the UK Woodford Research Farm (Table 1).
herbicide application on June 12, corn height was 12 inchg#herbicide treatments significantly reduced common pokeweed
common pokeweed height averaged 24 inches. emergence and growth the following year. The number of

Data collected for each study consisted of percent visgalkeweed plants that had emerged on June 11, 1997, ranged
control and height of common pokeweed plants and corn grériim one to six plants per 75 square feet compared to 16 plants
yield. Plant height was measured throughout the season on fivthe untreated check plots.
marked pokeweed plants per plot. Field plots established in 1996n the 1997 study at Hardin County, the effectiveness of seven
at the UK Woodford Research Farm site were also evaluati#fferent postemergence herbicides for control of common
soon after crop establishment in 1997. The purpose wasptkeweed was evaluated. Early (July 8) and late (September 16)
determine the long-term effectiveness of treatments madevisual evaluations indicated that Banvel 0.5 pt/A and Exceed
1996. An evaluation of pokeweed density (number of emergedvided 56 to 74 percent control (Table 2). Exceed 0.5 0z/Awas
plants per 75 square feet) was conducted on June 11, 1987effective as Exceed applied at 1 0z/A. Nearly 60 percent
approximately one year after treatments had been made in 1¢8@trol was obtained with Accent 0.67 0z/A. Common pokeweed
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Table 1. Common pokeweed control in no-till corn production, University of Kentucky Woodford Research Farm,

1996.
Pokeweed
Corn
Rate Yield Control (%) Height (in.) Regrowth*
Herbicide Treatment' per/A (bu/A) 6/18 10/2 6/18 10/2 6/11/97
Banvel 4S 1 pt 138 89 68 6 23 3
Beacon 75DF 0.76 oz
Crop Qil Conc.? 1qt 116 62 3 18 46 4
Exceed 57DF 10z
Crop Oil Conc.? 1qt 108 92 82 o B !
Permit 75DF 1.33 0z
Crop Qil Conc.? 1qt 104 0 38 15 41 6
Beacon 75DF 0.38 0z
Banvel 4S 0.5 pt 112 80 70 7 18 5
Surfactant® 0.25%
Exceed 57DF 10z
Banvel 0.5 pt 119 90 88 7 8 2
Surfactant® 0.25%
Roundup (spot treat) 2% v/v sol'n 90 94 60 2 15 4
Untreated Check 79 0 0 28 81 16
LSD (.05) 37 14 21 11 18 5

'Applied when common pokeweed averaged 15 inches and corn was 12 inches in height.
2Crop Surf Oil Concentrate manufactured by Universal Co-op.

®X-77 surfactant manufactured by Loveland Industries.

“Average number of pokeweed plants present per 75 sq ft

height was also greatly reduced by these treatments (Tabler&@jle 2. Common pokeweed control in no-till corn production,
Poor results were observed with Beacon 0.76 0z/A, Permit 1Hggdin County, Kentucky, 1997.

0z/A, and Basis Gold 14 0z/A. The late season pokeweed growth Pokeweed
observed with these three treatments are evident in the heHghbicide Control (%) Height (in.)

measurements reported in Table 2. Corn grain yield was h&gtment’ RateA 7/8 91  7/8  9/16

different among all treatments including an untreated cheg@gvel 4735DF OO%E;pt 56 68 20 20
data not shown). eacon 100z
( ) Crop Qil Conc.? 1qt 82 42 27 47
Summary Fxceed S7DF 050z g g9 o 26

. Crop Oil Conc. 1qt

The best suppression of common pokeweed growth dur'“).g
. . ed 57DF 10z

the crop season was observed with treatments that inclu eo(‘j3 Oil Conc.2 1qt 74 70 20 27
Exceed and Banvel. Roundup as a spot treatment was ".rsrrgnit 75DF : 133 02
effective, but with spot treatments small plants at time 8lop il Conc2 '1 qt 18 18 35 63
application may be left untreated, and potential corn yield Mgy, 7spF 0.67 0z
be reduced. Other broadcast herbicide treatments evaluigd oi conc.2 1 qt 54 59 21 30
appeared to suppress pokeweed growth, but significant Bgss Gold 90DF 14 oz
growth of shoots occurred later in the season. Based on eva$gs oil Gonc.? 1 qt 15 2 4 60
tions taken one year after treatment, there may be some |Qigeated Check 0 0 47 65
term benefits of herbicide treatments for subsequent crops sirgte(.05) 20 19 12 12
common pokeweed populations were reduced. 'Applied when common pokeweed averaged 24 inches and corn was

12 inches height (4 to5 leaf stage).
2Crop Surf Oil Concentrate manufactured by Universal Co-op.
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Trumpet Creeper Control during the Transition out of CRP
J. R. Martin and D. Call

Trumpet creeper is difficult to control because of its spredhble 1. Impact of crop and tillage systems on percent ground
ing perennial roots. The main problem with trumpet creeper is@%’e’ occupied by trumpet creeper after CRP, E. Hill Farm,

. . . . rittenden County, 1995-1996.
woody vines thatinterfere with harvest and cause excessive wear L Treatment

of equipment. 1995 CV CV CV CV NT NT NT NT

_ A survey in 1995 showgd that trumpet creeper was presentin' oo g oN ON SB SB  CN  CN
eight of 50 fields enrolled in the Conservat_lon Reserve Progragds NT NT NT NT NT NT NT NT
(CRP). The fescue sod and other vegetation will often SUPPress oy sB CN SB CN  SB CN  SB
or conceal trumpet creeper’s growth. Once the sod is killed Percent Ground Cover LSD
during the transition out of CRP, trumpet creeper can become a Occupied By Trumpet Creeper (.05)
dominant problem weed. Studies were conducted ina CRP fiedds 0 0 0 0 15 15 35 275 NS
in Crittenden County to: 1) observe effects of tillage and crofp96 25 5 275 275 10.15 13.75 225 2 9.9
ping systems on trumpet creeper during the transition outRefings for percent weed cover were made on 5/29/95 and on
CRP, and 2) compare long-term trumpet creeper control \/\/2(5%22}1 SV=C°”"9’“'°”3" NT=No-tillage, CN=Corn, SB=
fall applications of postemergence herbicides. :

Methods

Study 1: The percent ground cover of trumpet creeper waable 2. Trumpet creeper plant counts approximately nine

; . . months after fall applications of postemergence herbicides,
recorded soon after planting either corn or soybeans in a ConV&ftenden County, 1995-1997.

tional or no-tillage system in 1995. In 1996, corn or soybeans Trumpet Creeper
were planted back either to the same area or were rotated. No- Plants /100 ft*
tillage practices were used for planting all crops in 1996. THeatment' 6/19/96 7/8/97
percent ground cover of trumpet creeper was evaluated at droyndup 4 pt/A 5.8 8.2
maturity in the fall of 1996. NIS 0.5% v/v
Study 2: Foliar applied herbicide treatments were made in AMS 2% /v
the fall of 1995 and repeated on a different area in the fall&shvel 4 pt/A 1.7 185
1996. Plant counts were made in the center of each plot appr&s@ssbow 4 pt/A 14.1 20
mately nine months after application. Crossbow 8 pt/A 13.0 24.7
Roundup 3 pt/A 16.7 253
Results And Discussion Banvel 1pyA
Study 1: The use of tillage in the first season helped managéeV'S 0.5% viv
trumpet creeper in both corn and soybeans (Table 1). At the entMS 2% viv
of the second season, trumpet creeper tended to be more gl eated Check 741 s7.7
LSD (0.05) 25.7 25.7 16

dant when either crop followed no-till soybeans than when they—— _

foll d till Th licati fR duo durina th Fterbicide treatments were applied 9/19/95 and 9/18/96.Treatment
ollowed no-u Co_m' € f":lpp 'Cff" 1on or Roundup Ur!ng Rumber 1 was applied in a spray volume of 10 gal of water per A.
process of replanting corn in the first season may have impro@gtkr treatments were applied in a spray volume of 26 gal of water

long-term control of trumpet creeper as indicated in the sec®§gA- NIS=nonionic surfactant AMS=Liquid Ammonium Sulfate
season ratings for Treatments 7 and 8. ®Plant counts were made in the center of each plot in a 3 ft by 45 ft

Study 2: The plant counts at approximately nine months affere The numbers were adjusted to represent plants per 100 sq ft

application tended to reflect long-term control achieved with the

fall applied herbicides (Table 2). The amount of reduction in

trumpet creeper population ranged from 77 to 92 percent for Genclusions

treatments made in the fall of 1995. Although all treatments The potential for trumpet creeper becoming a dominant weed

appeared to provide the same reduction in population, Roungopolem may be greater with no-tillage practices than with con-

at 4 pt/A tended to have the greatest reduction. ventional tillage practices for killing vegetation in CPR fields.
The amount of reduction in 1997 ranged from 33 to 78 Fall applications of certain translocated herbicides may pro-

percent. Although the reductions in trumpet creeper densitéde a feasible alternative for achieving long-term control of

were not as great in 1997 compared with the reductions in 199@npet creeper. Roundup may be a logical choice since it

the trends were similar for both years. controls many annual and perennial weeds, including tall fescue

sod and trumpet creeper.
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Applying Roundup at 2 to 3 pt in a spray volume of 10 gal ééscue and double spray portions of the field that are heavily
water per acre should control much of the tall fescue sanfested with trumpet creeper.
However, a rate of 4 pt of Roundup/A is needed for trumpet Roundup Ultra is a relatively new formulation of glyphosate
creeper control. Since trumpet creeper is usually sporadic, it nitzgt does not require additional surfactant in the tank mixture.
be feasible to mix Roundup according to the rate needed for @dinsult the label for recommendations.

Johnsongrass Gontrol in Genetically Altered Corn Hyhrids
C.H. Slack and W.W. Witt

Johnsongrass continues to be a troublesome we#sbile 1. Johnsongrass (Jg) control in genetically altered corn hybrids in

corn. Although |t |S not the problem |t once was, about"ggz at Le'xingt.on, K?ntucky. The fOIIOWing hybrids were used in these
. . studies: Lightning, Pioneer 8541 IT; Poast Plus, Dekalb 683SR; Roundup
percent of the corn acreage in Kentucky contains PQHa, Natalie; Liberty, Pioneer 34A55 LL.

lations of johnsongrass that require a herbicide treat- Corn injury Jg control
ment to prevent corn yield reduction. A relatively new Amount  Jg. Size Weeks after Application

technique for johnsongrass control is the use of gengéatment Per Acre (inches) 4 8 4 8
cally altered corn hybrids. These hybrids have beghining70DG  1.28 oz 8 0 0 92 90

altered so that a herbicide that would kill the corn plantgctivator 90

can now be used without killing the corn. Examples otiquid N

these are Roundup Ready corn for Roundup Ultra lagidning 70DG~ 1.28 oz 12 0 0 93 87
Liberty Link corn for Liberty. This technology was Activator 90

evaluated in 1997 in a very heavy stand of seedling andaquid N

rhizome johnsongrass to compare the relative contrdltesfity 1.67E 1.75 pt 12 0 0 68 80
these herbicides. AMS

The following herbicides and hybrids were evaldperty 1.67E 1.75 pt 12 0 0 72 67
ated: Lightning, Pioneer 8541 IT; Poast Plus, Dekalf'V'S
683SR; Roundup Ultra, Natalie gene (no trade nadfRgity 1.67E 1.4 pt 12 o 0 75 73

designation of this hybrid); Liberty, Pioneer 34A55 LI, AMS
All herbicides were applied in water at 25 gpa. Corn Ww&g 1-67E 1.4 pt 12
planted on May 7 in 30-inch rows. Accent and ExceedMS

plus Accent were used as standard treatments for ROH{"—ZUp S:Ira ;‘; p: 2 8 g ;2 22
parison. Johnsongrass control and corn injury W&Zé:dﬁg Ult:z 3Et 16 0 0 78 57
evaluated four and eight weeks after herbicide treatn;ggét Plus 1E 225 pt 1o 0 0 92 -
(WAT). COGC

No corn injury occurred with any treatment at eitlﬁfg%rast Plus 1E 15pt 12 0 0 87 85
date of evaluation. Accent and Accent plus Exceegqq
provided about 90 percent control 4 and 8 WAT. LigB}zeeq 57 DG 10z 12 0 0 93 92
ning applied to 8- or 12-inch johnsongrass providgdent 75 oF 0.33 0z 12
about the same level of control (90 percent). Poast Plyg.ivator 90
at 2.25 pt per acre also provided about 90 pereeBint 75 DG 0.67 0z 12 0 0 90 88

control, but when the rate was reduced to 1.5 pt per acrecoc

the control of johnsongrass dropped to about 85 percent

control. Johnsongrass control with Roundup Ultra ranged from

about 60 to 85 percent. Liberty provided johnsongrass contigled herbicides. A great advantage of the genetically altered

from 69 to 80 percent. corn hybrids is the safety of the herbicides to the corn. Often,
These results show the potential for genetically altered crgpRnsongrass emerges late in the corn growing season, and late

to be a component of johnsongrass control in corn. Most of tysplications of either Accent or Exceed can cause corn injury at

treatments evaluated provided control equal to the commotHgse later treatment times.
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Relative Competitiveness of an Acetolactate Synthase Resistant and Susceptible Smooth Pigweeds
J.A. Farrell, M.P. Crotser, R.E. Schmenk, M. Barrett, and W.W. Witt

Smooth pigweedAmaranthus hybridysis the most com- Table 1. Response of an ALS resistant smooth pigweed to

momy occurring broadleaf weed in soybeans and corn in K&gveral ALS inhibiting herbicides. The resistance factor was
kv H inf . d ield of b b bcal ulated by comparing the amount of each herbicide to control
tucky. Heavy Infestations can reduce yield of soybean by abQy sceptible smooth pigweed with the resistant smooth

50 percent and will interfere with harvesting of the crop. Tradiigweed.

tionally, control of this weed has been achieved with herbicides ALS Inhibiting

of different modes of action, especially with the acetolactaterde Name Active Ingredient Resistance Factor

synthase (ALS) inhibiting products. These include Scept&Hrsuit imazethapyr >70

Pursuit, Classic, and numerous others. A population of AS&ePter imazaquin >35

resistant smooth pigweed was identified in 1994 in a field fisthate cloransulam 766

western Kentucky. This pigweed had developed resistance afi@past"ke flumetsulam >86
Accent nicosulfuron >20

seven years of continuous ALS herbicide use.

The presence of this ALS herbicide resistant smooth pigweBéaa'S Gold ;‘,’Qj:ﬁ?;j?;‘n (rim>sjﬁ3ron)
population is important to the farmers of Kentucky becausegf,con primisulfuron 213
the widespread use of ALS herbicides in soybeans, corn, @3dopy chlorimuron 520
wheat. Therefore, experiments were conducted to learn meggsic chlorimuron 520
about this resistant pigweed compared to the normal pigweegdseed primisulfuron, >590
which are susceptible to the ALS herbicides. prosulfuron (prosulfuron)

Harmony Extra thifensulfuron >90
Study 1 Permit halosulfuron >1430
Field studies confirmed that this pigweed population w&#&nacle thifensulfuron >90
resistant to several ALS soybean herbicides, but additiofgprle pyrithiobac >10,000

information was needed on the resistance of this population to

other ALS herbicides. A greenhouse study compared the relative

susceptibility or resistance of all ALS herbicides used in Kep;pie 2. Relative growth of an ALS resistant and
tucky or surrounding states. A resistance factor was calculag@gkceptible smooth pigweeds in the field in 1996
for each herbicide with the larger number indicating greatirLexington.

resistance. The resistant smooth pigweed was resistant to alesks after Plant Volume (cubic cm)
the herbicides evaluated, including those used in corn and whe!apting Resistant Susceptible
This finding could be of immense importance for Kentucky% 2 2
grain producers because of the potential for other ALS resistgmt ;8 ;g

weeds to develop in our crops.
8 310 245

Study 2
Also of interest s the relative competitiveness of the resistant
pigweed compared to the susceptible pigweed. Studies waaees the competitive ability of a weed with the soybean crop at
conducted to determine the competitive ability of each pigweeiffering populations of weeds and soybeans. The proportion of
with soybean and to determine the growth rate of each pigwesther pigweed population to soybean was 100:0, 75:25, 50:50,
The growth of the ALS resistant and susceptible pigwee?s: 75, and 100:0. The dry weight of the weeds and soybeans was
was monitored over an eight week period in the field (Table 8etermined after eight weeks of growth and a plant relative yield
Plant volume was calculated based on the height and width ofithkie calculated by dividing the dry weight of the soybean by the
pigweeds. This nondestructive measurement allows for an dgy weight of the smooth pigweed.
proximation of weed size. The susceptible pigweeds grew moreThe plant relative yield values for the ALS resistant smooth
rapidly up to six weeks but lagged behind the resistant pigweeipveed grown with soybean were about one (Table 3). This
after eightweeks of growth. There was not a statistical differenndicated that the resistant pigweed plants compete for resources
in the growth of the two pigweeds at any time growth perio@vater, light, nutrients) with other pigweed plants and soybeans
These data clearly indicate that the resistant smooth pigweedsn equal basis; that is, interspecific and intraspecific compe-
are equally robust compared to the more commonly occurrititipn was equal. The ALS susceptible smooth pigweed com-
ALS susceptible smooth pigweed. peted more with soybean at the 50:50 proportion; however, atthe
Replacement series experiments were conducted in the figllder two proportions, it appeared that these pigweeds competed
in 1997 at Lexington. A de Wit replacement experiment comore with each other than with soybean.
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Table 3. Plant relative yield values for an ALS resistant In summary, the ALS resistant smooth pigweed population is

and susceptible smooth pigweed with soybean cv Flyer  registant to all ALS inhibiting herbicides currently available to

in 1996 at Lexington. , . . .

Species proportion Kentucky’s farmers. Also, this ALS resistant smooth pigweed
grows as large as, and competes equally well, with soybeans as the

(pigweed:soybean) Resistant Susceptible - ' )

75:05 115 0.79 more commonly occurring ALS susceptible smooth pigweeds.
50:50 0.97 1.31 These data point out the seriousness of herbicide resistant weeds
25:75 1.02 0.76 and farmers should pay particular attention to using herbicides

with differing modes-of-action in their crop rotations.

lvyleaf Morning Glory Gontrol in Burley Tohacco
W.W. Witt and C.H. Slack

Morning glories are considered to be the m@aible 1. Weed control with Spartan in burley tobacco at Lexington, Kentucky, in
troublesome weeds in tobacco production1#97-
Kentucky. There are several species of annual
morning glories that occur in Kentucky: ivyleaf, Gifo Smpw limg  Tob
tall, entireleaf, and pitted. Of these, ivyleaf ogpartan DF Weeks after application

a b
curs across Kentucky and is the species thdiafg oz/A  MOA TOA 4 4 4 8

Species®

3 L)

found most often. Research for morning glor % control

. . . Surface Blend 14 days 95 98 50 0
control in tobacco has been ongoing for mgf .

than 20 years. However, until recently, herhi- Pretransplant inc. 14 days o7 9 87 0
. : T . 6T Soil Surface 14 days 98 100 83 0
cidal control of morning glories did not exist. Surface Blend 12 days 97 95 9 2
Spartan (active ingredient sulfentrazone) wg Pretransplant inc 14 days % %5 % 5
registered for use in tobacco in 1997 at rate§ gf Soil Surface 14 days 03 08 2 0
6.7 to 8 ounces per acre. Surface Blend 0 78 75 87 2
Spartan herbicide has been evaluated forste Pretransplant inc. 0 77 83 87 0
bacco weed control for the past four years. He Soil Surface 0 90 93 83 0
data reported here are from 1997 at Lexingtan Surface Blend 0 85 88 98 0
and demonstrates the strengths and weaknegses Pretransplant inc. 0 63 87 95 0
of this herbicide. Spartan was evaluated &y Soil Surface 0 82 90 100 3

weed control in burley tobacco at two differetMOA--Method of herbicide application. SB-shallow blend incorporation about one inch;
times of appllcatlon and three different methgrigtransplant incorporated about 2 to 3 inches; SUR-applied to soil surface without

of application (Table 1). It was applied either r&orporat'on . o Ny o
-Time of herbicide application. 14 days--number of days after herbicide application

days before transplantmg or the same dabe re transplanting; 0--herbicides applied the same day as transplanting.
transplanting. Also, different methods of apphyio- -giant foxtail; smpw-smooth pigweed; ilmg-ivyleaf morning glory; tob-burley
ing Spartan were tested. These included a stoakcco.

low blend (or incorporation) where the soil is
lightly mixed to a depth of about one inch; incorporation into the
soilto adepth of 2to 3inches; and applied to the soil surface watght weeks after transplanting. This injury was in the form of
the only soil disturbance being by the transplanter. All herbicigiellowing of leaves, and the injury symptoms were not notice-
treatments were made in water at 25 gpa, and burley tobaabte at harvest.
(14xL8) was transplanted into the plots on May 22. While Spartan is excellent for morning glory control, it does
Giant foxtail control was 90 percent or more at all rates andt provide consistent control of the annual grasses, such as
methods of application when Spartan was applied 14 days befgieat foxtail and large crabgrass. A study (see above for dates
transplanting. However, giant foxtail control declined at all ratesd variety) was conducted in 1997 to compare Spartan with
and methods of application when applied the same daySgmrtan plus other herbicides to determine mixtures that would
transplanting. Similar results were noted for smooth pigwequovide broad spectrum control (Table 2). Ivyleaf morning glory
Ivyleaf morning glory control was consistently greater at the 8entrol was greatest at the 8-ounce rate when lightly incorpo-
ounce rate for all methods of application at both times afted into the soil. Spartan plus Prowl, either incorporated or
application. Slight tobacco injury was noted in a few treatmerapplied to the soil surface, provided greater than 90 percent
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control of giant foxtail, smooth pigweed, and ivylegdble 2. Control of giant foxtail, smooth pigweed, and ivyleaf morning glory
morning glory. A soil surface treatment of Spartan dfgurley tobacco at Lexington, Kentucky, in 1997.

Command provided greater than 88 percent control of Amount Species®
these three species. Some tobacco injury from Spafigment perA  MOA® Tob Gifo Smpw limg
was noted four weeks after herbicide application, B@fmand 3ME 2. 67 pt  Soil Surface 3 % 73 53
the injury was not apparent eight weeks after treatmgp/2" 72bF 670z Soil Surface 2 %0 % 83
Spartan 75 DF 8oz Soil Surface 7 95 93 95
Spartan 75 DF 6.7 oz Incorporated 3 93 87 90
Spartan 75 DF 8 0z Incorporated 10 88 88 97
Spartan 75 DF 6.7 0z Soil Surface
Command 3 ME 2 pt Soil Surface 0 95 96 88
Spartan 75 DF 6.7 0z Incorporated
Command 3 ME 2 pt Incorporated 0 60 77 88
Spartan 75 DF 80z Soil Surface
Prowl 3.3 EC 1.8 pt Soil Surface 4 93 93 97
Spartan 75 DF 8oz Incorporated
Prowl 3.3 EC 1.8 pt Incorporated 2 93 90 95

®*MOA-Method of herbicide application.

bGifo-giant foxtail; smpw-smooth pigweed; ilmg-ivyleaf morning glory; tob-burley
tobacco
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Suppression of Ground Suckers in Burley Tobacco Fields
R.C. Pearce, G. K. Palmer, and J.M. Zeleznik

One of the most common complaints by burley tobaceath four replications of each treatment. The treatments were: 1)
growers the last several years is the apparent increase inctieck, 2) all ground suckers removed by hand, 3) suckers and
occurrence of ground sucker problems. Suckers arising fromlinger leaves removed by scraping, 4) lower third of plant
base of the stalk often rival the main stalk in terms of size, azmlered by soil, and 5) lower third of plant sprayed with 1
create problems for the grower during harvest and strippingpercent solution of Prime+.

Though the exact cause(s) of ground suckers is not knownAt harvest the two center rows were cut. Ground suckers were
there is general agreement that the problems are related to spilared separately from the main stalks so their contribution to
injury during transplant production. The typical symptoms @lred leaf yield could be determined. The tobacco was air cured
chill injury in transplants are upward cupping of the leaves, afat three months and stripped into three grades plus sucker
yellowing or whitening of the bud. These symptoms are ordiaves.
narily observed two to four days after the plants have been
chilled. The discoloration of the bud area indicates that the mB@sults and Discussion
growing point has been damaged by the chill. The bud will The effect of ground suckers on cured leaf yields can be
regain its color in a few days, and normal transplant growth wigladily seen by comparing the main stalk cured leaf yields of the
resume, resulting in a useable transplant. However, the tem@tsck plot to the hand suckered plots (Figure 1). Hand suckering
rary loss of apical dominance may cause the lateral buds to briggkeased the main stalk yield by 478 Ibs/A. Some of the lost
dormancy and begin growing. Careful examination of the bageld could be recovered by harvesting and stripping all of the
of chill-injured plants often reveals tiny suckers, that may grosuckers from check plots; however, the extra labor involved
to be dime-sized by transplanting time. represents greater expense for the grower.

After transplanting, tobacco plants generally go through a All of the treatments resulted in improved main stalk yield
period of transplant shock. During this time lateral buds whielver the check plot. The most practical treatment was covering
have broken dormancy may be observed to increase in size. Ttground suckers with soil, even though this did not completely
is especially true when the plants are under stress, such as dgliginate the ground suckers. The base of the plant can be easily
an extended period of cool, wet conditions. By four to five weekgvered during the final cultivation by removing the fenders and
after transplanting, the suckers may reach four to six inches losgfting the cultivator shanks to move soil around the base of the
This is when many growers first discover the problem. Durimdant. The loss of a few lower leaves was of little consequence
the middle of the season, when the main stalk is growing rapitityyield. Both hand suckering and scraping are very labor
and apical dominance is strong, ground suckers often do mdensive. Treatment with Prime+ at this stage of growth is not
appear to increase in size. However, after topping and the tét&gbeled application, and would be unwise due to the potential
loss of apical dominance, the laterals may grow uncheckéimage to the main bud.
because they are too large to be controlled by sucker controllhese are only preliminary data. Research into the cause and
chemicals. Within four weeks after topping, ground suckers daiievention of ground suckers is continuing. This study will be
reach a size which makes them difficult to distinguish from ttiepeated at several locations to determine the best methods of
main stalk. managing ground suckers.

It is well known that large ground suckers at harvest cause
tobacco growers a lot of aggravation and extra labor. Large
ground suckers obviously compete with the main stalk fEjgure 1. Influence of ground suckers on cured leaf of
resources, but the extent to which ground suckers may recHLigy tohacce—1997.
cured leaf yields is not known. The objectives of this study were Il Vield Main Stalk [ Main Stalk + Suckers
to determine the effect of ground suckers on cured leaf yields 4000 p—

. . 3577 3621 3587 3656 3645
and to evaluate practical methods to reduce the impact of groundsog 3480 Soa° 3417
suckers. 3000/ emm

2500
2000

s./ac)

Materials and Methods P

Burley tobacco (Tn90) was transplanted into six-row strips th
the spring of 1997. Approximately four weeks after transplarg- 1500
ing the plants were observed to have two to three ground suckergoo
(at least four inches in length) per plant. The strips were divided 500
into 20 plots, each 20 feet long. Each plot was assigned one of

five treatments arranged in randomized complete block fashion Check Sul_éigged Covered Scraped  Prime +
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Comparison of Tohacco Setters for Gontainer Transplants

B. Maksymowicz

The shift in transplant production from traditional outdodrable 1. Comparison of tobacco setters.
beds to container (float) systems has given tobacco producers Transplant Within Row Final

i Rate Spacing Stand
the opportumty to use carousel type trans_planters. Developedrfrca);‘ splanter (plants/min) (inches) %
the vegetable industry, they are now being adopted by tobageo

. Haland 37.6a 30.61a 94.3b
producers because of labor savings. Pocket type setters genel- cal 33.80 rx 90.9b
ally require two people per row while the carousel only requirgsg, Equipment 36.52 32.31b 99.2a
one. Carousel transplanters from three manufacturers were cojiz, 31.3b 33.72bc 98.7a
pared with a pocket setter and disk opener setter to evaluate {h&ifanical Pocket 21.4c 34.65¢ 94.6ab
relative efficiency. Setter

Means with same letter in a column are not significantly different.
Methods ***Mechanical problem at time of evaluation precludes use of this
Transplanters evaluated were Holland, Mechanical, and RIga. This does not indicate a problem with the unit, but reflects poor

J Equipment carousel units, Powell disk opener, and Mechanl@gjenance.

pocket setter. Within-row spacing was set at 32 inches, and dark

tobacco transplants from 288 cell float trays were transplanted.

Plot size was one row, 150 feet long, replicated four timesquired two people per row, so labor efficiency is less than what
Evaluation included rate of transplanting (plants per minut&, reflected in the table. The R & J and Powell were most
uniformity of spacing (measured in inches two weeks aftawnsistent in maintaining the 32-inch within-row spacing and

transplanting,) and final stand (percent, two weeks after trahad the best final stand.

planting.) All units would provide acceptable results if used on a
production scale, but the carousel transplanter units do show a
Conclusions definite benefit in labor savings.

All three carousel setters gave a significant increase in trans-
plant rate. It should be noted that the Mechanical pocket setter

Effects of Tohacco Production on Soil Tilth

E. Perfect, J. Haszler, and B. Pearce

The Bluegrass region is the major tobacco production areganmeasure of compaction) and soil water content at field
Kentucky. However, information is lacking on the impact afapacity (thatis, after drainage by gravity). The chemical analy-
long-term tobacco production on soil tilth in this region and @®s were pH and organic matter (related to structural stability).
the possible effects of declining soil tilth on subsequent yieldster sampling, all of the cropping treatments were moldboard

plowed and disked. The same number of tillage passes was used
Methods for each cropping history to ensure a constant tillage energy

In 1996, a preliminary tobacco experiment was carried outiaput. After the completion of land preparation, the transects
the University of Kentucky’s Woodford County Research Farmere reestablished and surface samples were taken from the
Three cropping histories were studied: continuous tobacco (thresulting planting beds. The samples were air-dried and sieved
years), fallow (two years tobacco followed by one year fallowjto five size fractions: < 2, 2-4, 4-8, 8-16 and > 16 millimeters
and continuous sod (atleast 10 years). These cropping sequefmeas). The weight percentage of soil aggregates in each fraction
were located in adjacent strips of a single field. Transects watgs then determined.
set out across each strip. Twenty-one sampling points wereTobacco was planted in all three treatments. Between 8 and
located along each transect with 35 feet between successWestalks were harvested from the area around each sampling
sampling points. point. An average weight per plant was determined and multi-

Prior to cultivation, soil samples were taken at the one-gtied by plant a population of 8,000 plants per acre to calculate
three-inch depth and tested for selected soil physical and chafwé-variation in yield (expressed as pounds per acre) along the
cal properties. The two main physical analyses were bulk densityhsects.
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Results yield at +£ 415 pounds per acre, as compared to = 349 pounds per
Table 1 shows the means of the soil analyses performggle for fallow and + 321 pounds per acre for sod. The best
before cultivation. The continuous tobacco plot had the lowgstatistically significant) predictor of final yield was soil organic
bulk density of all three treatments, indicating the least amouwétter content; this property explained 13 percent of the total
of compaction. This result was probably due to the residualriation in final yields. Tobacco yields increased as soil organic
effects of previous tillage operations in this treatment. Theatter contents increased.
continuous tobacco treatment had been disked in the fall toThe trend towards a lower yield as tobacco is planted in the
establish a cover crop. As a result of looser soil conditions undame field year after year may partly be due to the size of soil
continuous tobacco, the water content at field capacity for thiggregates during the planting and growing season. An increase
treatment was less than that for the fallow and sod treatmeftigloddiness of the planting bed decreases the optimum condi-
Assuming the same value for permanent wilting pointin all thrgens for healthy plant growth. Quoting from Sims and Wells
treatments implies less available water in the tobacco treatm@gs, AGR-109): “Plowing under a good sod will enhance the
as compared to the fallow and sod treatments. development of granular soil structure that tobacco roots can
The pH for the sod treatment was quite low (Table 1), but thisadily penetrate. The continuous production of tobacco in one
measurement was taken before any preparation of the field.|@ation often leads to deteriorated soil structure, less soil
average, the tobacco treatment had the same organic maiéeation, increased danger of manganese toxicity, and increased
content as the sod treatment. This result was somewhat surpisi-for incidence of such diseases as black root rot and black
ing since the intensive tillage involved in tobacco productighank. Ideally, a good plan is a crop rotation of two years
would be expected to reduce organic matter contents over tiledacco, with a winter cover crop between crops of tobacco.”
However, the mean values were strongly influenced by variationThis preliminary evidence of soil organic matter depletion
in organic matter contents along the transects due to landscapé reduced yields following continuous tobacco suggests that
position. The sod strip was located on a more sloping sectiomaitable soil structure is important for the production of high
the field, and there were several places where erosion may haggling tobacco in the Bluegrass region.
removed some of the surface organic matter. Closer examination
of the data revealed the organic matter contents in tobacco were
less than those in fallow and sod at 57 and 71 percent of iie 1. Soil properties before cultivation and final yields in the
sampling locations, respectively. Reduced organic matter c@iivee management treatments at the Woodford Farm Tobacco
tents are associated with reductions in aggregate stability, &Xeeriment.

reduced aggregate stability can lead to dispersion and a more Bulk E':")‘;city oH “on';%tae':'c Vield

cloddy planting bed. Plot Density (g/cm3) (@9) (%) (bs/A)
The tobacco treatment had fewer small aggregates and Nt¥iinuous  1.30 0.258 6.63 200 2096

large aggregates than the other two treatments following tillagdobacco

(Figure 1). It is generally accepted that finer planting beds dmatlow 1.46 0.274 6.59 2.33 2281

preferable over coarser ones for tobacco production. The $a¢d 1.42 0.278 5.90 2.22 2141

creased cloddiness under continuous tobacco may be related to
reduced soil organic matter at a majority of the locations. The
aggregate-size distribution measurements were made afterrfgife 1. Soil aggregate size distributions for the three management
same tillage energy input. Increasing tillage energy (numbenweéitments.
passes) may reduce the number of clods in tobacco to that
observed following fallow and sod. However, this practice |sa 50 _
Il Continuous Tobacco
vicious circle since increasing tillage energy will further reducg’ V7 Fallow
organic matter contents, promoting dispersion and mcreas@g 40r- [ Sod
the cloddiness of subsequent planting beds. This may be ahe
reason why more tobacco growers have been using rototlllerﬁo 30
prepare tobacco fields. In the short term the rototiller gets thej@b
8-16 >1
Aggregate Size (mm)

done of preparing a fine planting bed, but in the long-term the@ 20
may be more potential for further structural degradation. 5
On average, the tobacco treatment yielded the lowest, th&ie
the fallow treatment yielded the highest, with the sod treatmeat
having an intermediate yield (Table 1). However, there were ¥
significant differences among these values. It is interesting to
note that the tobacco treatment also had the highest variation in

10
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Dark Tohacco Genetics And Breeding
P. D. Legg

Genetics and breeding research with dark tobacco at the Vdisbeen transferred to dark tobacco at the West Kentucky
Kentucky Research Station considers many aspects from dis€&essearch Station, are mammoth, short internode, pale yellow,
resistance to cured leaf chemistry. Development of high yiekd lower nicotine level. Plants with the mammoth trait do not
ing, good quality varieties with resistance to major tobac@lower until late summer and thus produce a large amount of
diseases has been a long-term objective. In recent years,bibenass. Such lines have potential use if tobacco is grown for the
program has been expanded to examine various growth propeoduction and extraction of drugs or other chemical substances.
ties like leaf angle, stalk size, and chemical components such aShort internode plants are very compact, producing forty or
nicotine, nitrates, and nitrosamines. The following discussiomore leaves on stalks half the length of those for normal plants.

highlights two aspects of the program. Such plants might be useful in a mechanized harvesting system.
Plants that combine the mammoth and short internode traits have
Development of Black Shank Resistant Varieties been developed and have potentially useful properties. These

Breeding efforts to develop black shank resistant varietigiants produce forty or more leaves on stalks of normal length.
have primarily involved the use of resistant genes from a cigare major problem is stalk diameter which can be two or three
tobacco called Florida 301. Plants with Florida 301 resistaimhes that of normal tobacco.
genes are moderately tolerant to both races of black shank founBale yellow is expressed late in the season and plants with this
in Kentucky. However, under favorable disease conditionstrait lose much of their green color as harvest maturity ap-
resistant cultivar can sustain considerable damage. Severajyvaaches. This loss of chlorophyll prior to or immediately after
rieties with this resistance have been released to growers,Haitest helps reduce the green color often found in cured leaves
yield and especially quality are inferior when compared witif dark tobacco.
susceptible varieties. A severe problem encountered in recenthe fourth characteristic under investigation is lower nico-
years has been leaf deterioration due to brown spots as plénts levels. Tobacco lines with lower nicotine levels are not
approach maturity. Research studies are underway to idengifgsently desirable in the marketplace, but recent developments
the reason for this leaf deterioration and to improve the overalght change this in future years. Alkaloid levels (nicotine)
quality of black shank resistant varieties. seem to play a key role in the curing process due perhaps to

In addition, an extensive crossing and selection program ha$ping maintain better leaf moisture levels and reduced levels
been conducted at the University of Kentucky to utilize blagif pathogens on the leaves. Use of the pale yellow trait has
shank immunity found in the cigar strain, Beinhart 1000. Felped reduce the green color in cured leaves and has thus
date, all resistant lines developed from this resistant source hiaveroved the quality of lower nicotine materials. Presently,
possessed undesirable morphological and quality traits l@ing and aging studies are underway to evaluate procedures

tallness, large stalks, and an off flavor and aroma. for handling pale yellow, low nicotine materials in the post
harvest periods.

Development of Lines with Altered Dark tobacco genetics research at the University of Kentucky

Morphology and Ghemistry is supported by a grant from U.S. Tobacco.

Investigations continue with four traits that have potential
use in the production of dark tobacco. These traits, which have

Progress in Tobacco Biotechnology at THRI

M. Davies

The past year has seen strong progress in the TobaccoTanRl, but we are already making good progress. For example,
Health Research Institute’s (THRI) new tobacco biotechnologpintly with the University of Kentucky Agronomy Department
program. A critical goal of this program is to develop commese have received a contract from a large multinational company
cial interest in using new tobacco-based crops as sourcesodfivestigate aspects of microbial metabolism to lay the ground-
materials and products. It is those companies who will be therk for eventual production of some novel materials in plants.
eventual customers for the tobacco farmer growing geneticallySeveral other industry collaborations are in discussion, or
engineered tobacco crops. This is an ongoing endeavor dnderway, and making progress. The Institute has developed
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productive ties with Biosource, the company which is pionednstitute by Drs. Shepherd (now retired) and Maiti. Such rela-
ing the use of tobacco as a vehicle plant for pharmaceutitahships with industry serve the additional purpose of facilitat-
production at its impressive new facility in Owensboro, Kerrg discussions with them concerning future prospects for ge-
tucky. Our research collaboration with the private compamgtically engineered tobacco; the company that has taken out the
Interlink has been renewed for a second year. Good progresgeense is currently in discussion with THRI about several new
being made by the THRI Core Group with the introduction infirojects of potential practical value.
tobacco plants of Interlink’s genes for novel anti-microbial The Institute is currently in discussion with several other
peptides, and the company has provided THRI with samplesofmpanies about collaborative projects and research relation-
additional peptides for testing against blue mold. Work withips. One of these companies has expressed a strong interest in
these additional peptides is launching the new THRI in-housstablishing a new facility in Kentucky for extraction of useful
blue mold research effort (see below). products from plants. They are receptive to the idea of process-
The Institute has entered into a collaborative agreement wiitly substances from genetically engineered tobacco, and we are
Inhibitex, a new company formed to develop applications fassisting them as they begin to develop their ideas and plans.
tobacco in the field of metal protection. Inhibitex holds a patent THRI is pleased to have been able to respond to the urgent call
on the use of tobacco extracts to inhibit corrosion and decayfonmore research aimed at developing blue mold resistance in
metal surfaces. They are in the process of soliciting interest frisbacco. This challenge is being approached in two complemen-
the manufacturers of paints and protectants, especially for téaty ways, i.e., by a new in-house project at THRI and by a new
ing the performance of tobacco preparations in formulationsTfiRI grant program. The in-house blue mold project essentially
real paint, coating, and so forth. It will be important to see if tremprises a survey of existing genetically engineered tobacco
anti-corrosion property of the tobacco extracts is accompanents and appropriate anti-fungal agents to see if any offer the
by any interference with paint curing, adhesion, and colgotential for control of the disease. It is a near-term strategy,
Research could then be undertaken with a view to developindesigned to search for the possibility of early progress in the
tobacco variety adapted for this application, showing enhanatl’elopment of resistant tobacco plants. This project is being
anti-corrosion properties and a reduction or elimination of anyanaged by our new Plant Fungal Biologist, Dr. Christopher
undesirable attributes. Under the terms of the collaboratibawrence, who arrived at THRI this January. While we under-
THRI is supplying Inhibitex with samples of tobacco leaf artdke this survey, it would also be prudent to increase our
stem extracts which the company can then share with the pakmswledge of blue mold and its infection of tobacco, especially
and coatings specialists for testing purposes. The results of thesgays which could contribute to the design of new resistance
tests will be available to THRI so that Institute investigators wakrategies. To this end, THRI has designed a new grant program
have the opportunity to propose further research as necessang.has requested research proposals from interested investiga-
Inhibitex has identified several large companies who are anxitoss. Four proposals have been received, reviewed, and recom-
to test the tobacco preparations, and THRI has already conended for funding.
menced supplying the samples. A particularly exciting project that we anticipate will take
This collaboration with Inhibitex is an excellent example gflace this yearis THRI's first field trial of genetically engineered
how THRI's new mission is working to facilitate and promotmbacco. Drs. Susheng Gan, Robert Pearce, and Orlando Cham-
the development of new, alternative uses for the tobacco plaet.s have designed atrial in order to obtain valuable information
Neither Inhibitex nor the large paints/coatings companies wowalohcerning the performance of the genetically engineered plants
have ready access to tobacco samples and to the tobacco Whizh Dr. Gan developed prior to joining THRI. These plants,
tionation expertise they need if it were not for THRI's participavhich exhibit reduced aging of the lower leaves, offer the
tion. The Institute’s involvement is also helping to ensure thattential to improve the economics of using tobacco as a
Kentucky will benefit from Inhibitex’s endeavors. production vehicle for recombinant products. Dr. Chambers’
An eventwhich deserves special mention is the establishmeramination of the economics of current tobacco production in
of a license agreement with a major agricultural products coralation to other crops indicates that considerable economies of
pany. This is a “first” for THRI, and it clearly demonstrates th@oduction will need to be achieved to ensure that the special
relevance and importance to crop agriculture of THRI's plabénefits of tobacco are realized. This field trial will represent the
biotechnology program. The license enables the companystart of a new and very important project at THRI in the
develop new genetically engineered crop plants using a gendégelopment of tobacco varieties customized for economic
promoter that was developed over the past few years at ti@ecular farming applications.
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No-till Wheat: Making it Work on Kentucky Farms

L. Grabau, C. Steele, and J. Grove

Recently, the Virginia Small Grain Board and the Kentucksable 1. Corn residue comparison for wheat trials in the
Small Grain Growers Association (KySGGA) asked Mark Alle}#96-1997 on-farm tests.
of Virginia Tech and Lloyd Murdock of the University of

Residue (Ibs/A) % Cover

. slides

Kentucky to cooperatively assess the current status of whgat ( )
. . . _ ounty Cooperator NT CT NT CT
production systems in the South. Their key finding was tl""telby M_Ellis 5606 1572 89 20
more work is needed to help So_u.thern region grain producgrs..- S. Rogers 5853 4114 98 71
become more successful at no-tilling wheat. Daviess B. O'Bryan 4936 4074 88 57
In Kentucky, conversion of wheat area to no-till methods hgg,qerson  H. Johns 4207 3497 63 64
been considerably slower than for soybeans or corn. TWo M&jffistian ~ S. Hunt 5161 763 62 >
factors appearto be involved. First, stand establishment has hggg A. & T. Franks 5829 2717 84 27
somewhat irregular with no-till methods. Second, heavy carggan E. Wright 7527 5143 89 56
residue may depress spring tillering by keeping soils caginpson M. & K. Stratton 5212 1435 92 25
longer. In addition, some no-till wheat farmers have not plantegrage of 8 counties 5541 2914 83 40

their seed deep enough, leading to problems with heaving. Af@ie LSD (.10) to compare tillage treatments within a county was
there are questions about a greater potential for some dise&3¥X4bs/A or 10 percentage points.
(perhaps head scab) to cause problems under no-till manage-
ment. Finally, nitrogen rates and timing may need to be adjusted.
With these concerns impeding no-till adoption by Whe;’il

. . . . . gble 2. Initial stand and March tiller comparisons for wheat trials
farmers, it was our goal to try to find out, using strip plots if the 1996-1997 on-farm tests.

farmers’ fields, what specific practices would help them suc- Plants/ft? Tillers/ft?
ceed. With the support of the KySGGA, we set up on-far@bunty Cooperator NT cT NT cT
experiments with eight cooperating farmers in the fall of 199%helby M. Ellis 19 24° 142 163°
This preliminary report provides a first look at the results.  Hardin S. Rogers 20 22 83 87
Daviess B. O'Bryan 20 22 90 81

Experimental Techniques Henderson H. Johns 13 14 46 52
Eight on-farm tests, each with two replications, were estabwistian  S. Hunt 48 39 181 131
lished in eight different counties. Planting dates were betwekad A. & T. Franks 28 29 159 143
September 25 and October 24. Each farmer had two tilldgean E. Wright 20 24 93 111
treatments (no-till and conventional tillage) and two differefitmpson M. &K. Stratton 21 28 88 128
varieties (Pioneer 2552 and Jackson). Mike Ellis (Shelby Counfy$rage of 8 counties 24 25 110 112

asked to substitute Cardinal for Jackson (since he was goina $B5(.10) to compare the effect of tillage treatment on initial stands
. . ithin a county was 1.

plant so early), and we agreed. We also applied fall nltrogafg _ _

. . D(.10) to compare the effect of tillage treatment on March tillers
(about 50 Ibs/A) to one-half of each strip plot on all eight tes{giin a county was 24.
We measured the weight of corn residue (Ibs/A) on the soil
surface on each farm, and did initial stand counts (plants/sq ft)
between two and three weeks after planting. We also took
overhead slide shots to get a percentage soil cover by ddugh Johns (Henderson County) did not significantly reduce
residue for each plot. We have not yet analyzed the soil covefn residue on the surface. Percent residue cover, as assessed
data; the rest of the initial data is shown below. In March, we difough the use of slide photographs, seemed to provide a clearer

tiller counts, took general chlorophyll meter readings, amicture of what the corn residue situation really was, and should

evaluated the overall condition of each farmer’s test. be considered for use in later studies. Residue cover most
obviously varied under conventional tillage, ranging from two
Results percent for Steve Hunt's testto 71 percent for Steve Roger’s test.

Table 1 shows that corn residue on the soil surface averagedable 2 shows that the initial stands averaged on the low side,
about twice as much for no-till as for conventional tillageand were slightly higher for conventional tillage than for no-
However, individual farms differed greatly, especially undeitlage. Most consistent stands were achieved by Allen and Tim
conventional tillage. The mostintense tillage was done by Sté&ranks (Todd County); their stands were closest to our goals (35
Hunt (Christian County), followed by Mike Stratton (Simpsoplants/sq ft in no-till and 32 plants/sq ft in conventional tillage).
County), and Mike Ellis (Shelby County). On the other extrem®8teve Hunt planted much thicker than we would have liked. On
conventional tillage by Ben O'Bryan (Daviess County) arttie other extreme, Hugh Johns’ stands were disappointingly low
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(both to him and to us). Several growers had slightly bettable 3. Yield and test weight from six completed tests.
stands under conventional tillage (Ellis, Rogers, O'Bryan, and ) Test Weight
Wright). Stratton’s conventional tillage stands were higher than Yield (bu/A) (Ibs/bu)

his no-till stands, probably due to his especially shallow plantifgunty  Cooperator NT CT NT CT
under no-till. On the other hand, Hunt's conventional tillage h$88'®Y ~ Mike Eliis 578 680 566 566
lower stands. This was due to several wet spots in one strip Jfi" Steve Rogers 60.7 631 574 576
Pioneer 2552. Stands were slightly greater for Jackson than fg}erson  Hugh Johns 35 615 579 581
Pioneer 2552 (26 versus 23 plants/sq ft). This was proba&]gs“an Steve Hu.m 615 705 596 591

. . o) Allen & Tim Franks 70.2 71.8 60.1 61.3
bgcause we Q|d not compensate quite enough for the larger iggéjn Earl Wright 461 549 583 586
size of the Pioneer variety. Average 583 648 583 585

March tiller counts averaged 110 tillers/sq ft for no-till and
112 tillers/sq ft for conventional tillage, indicating that, overall,
spring tillering was not different between the tillage treatments
(Table 2). However, the impact of tillage depended on individTable 4. Plant height and lodging for wheat trials in the 1996-97
farmer’s initial stand establishment. This effect was most pjt-farm tests.
nounced for Mike Stratton’s Simpson County test where con-

Plant height Lodging

ventional tillage stands were 50 percent better than were noéi)llunty Cooperator NT(m')CT :\111-'9 scacl:.er)
stands. On the other hand, Steve Hunt’s stands were much b§rtute‘?t';y Mike Ellis 36 35 52 47
in the spring under conventional tillage, probably because sqme,.- Steve Rogers o8 29 16 16
of his conventional till strips suffered some water damage. .nderson Hugh Johns o8 28 14 15

Fall nitrogen did boost spring tiller counts by about 1§ istian Steve Hunt 59 30 28 37
percent for both tillage treatments (data not shown). Howevgyq Allen & Tim Franks 3 34 925 25
this effect depended upon individual grower’s conditions. FallNgan Earl Wright % 27 16 1.7
was most helpful for no-till in Stratton’s late-planted test, angerage 30 31 25 26

also helped tiller counts more for no-till than for conventional till
in both the Franks and Wright tests. In the other five tests, fall N
boosted spring tillers more in conventional till than in no-till.

No-till and conventionally tilled yields were similar only inKernels per head was greatest for the Johns test, where stand
the Rogers’ and Franks’ tests (Table 3). In the other casesest@blishment was poor. For the Rogers, Franks, and Wright
saw an 8 to 10 bu/A advantage for conventional tillage. Over#dists, tillage did not influence kernels per head. However, the
conventional tillage produced 6.6 bu/A more than did no-ttlivo tests with the greatest number of heads under no-till man-
under the environmental conditions encountered and management (Ellis and Hunt) had the fewest kernels per head.
ment schemes used by this group of growers. Table 4 shows thabh summary, no-till yield potential may be somewhat lower
no-till plants were slightly shorter and lodged a little bit less théiman that of conventionally tilled wheat. However, there may be
did conventionally tilled plots. In Table 5, we could not showaconfiguration of management practices which will allow no-
consistent difference in heads/sq ft between tillage systems,tkdrowers to more closely approach conventional tillage yields.
kernel size was consistently bigger under conventional tillage.

Table 5. Heads per unit area, kernels per head, and kernel size for wheat trials
in the 1996-97 on-farm tests.

Heads/sq. ft. Kernels/head Kernel size

County Cooperator NT CT NT CT NT CT
Shelby Mike Ellis 90 76 14 20 29 30
Hardin Steve Rogers 64 63 19 20 33 33
Henderson Hugh Johns 28 32 46 41 32 33
Christian Steve Hunt 81 66 13 19 36 37
Todd Allen & Tim Franks 59 59 20 20 37 39
Logan Earl Wright 44 49 20 20 34 36
Average 61 58 22 23 34 35
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Influence of Corn Residue Level and Fertilizer Nitrogen Timing on Tillering and Yield of No-Till
Winter Wheat

J. H. Grove and L. J. Grabau

Long-term rotation research suggests that thile 1. The influence of corn residue on no-till wheat tillering and yield
yield of no-till winter wheat is reduced as the yigi@mponents in 1995 and 1996.

of the prior corn crop rises. This is believed to G&mn Tillering In: Yield Components:

due to the larger amounts of residue left after %ﬂdue r— ':::“g n: o gt'::; Kg’e"te' Kgifz“:' ?{i’:l';‘
ielding corn. This residue interferes with: a) no-tilt

y 9 ) #/ft? #/head mg bu/A

drill performance and subsequent stand establiﬁ
ment, and/or b) wheat development, especiglly
tillering, in both fall and early spring.

This experiment was designed to: a) separatesgag

75.5a* 63.2a 39.2a 18.7a 241a 33.3a 51.7a
66.4b 62.7a 54.3a 18.0a 23.8a 31.8b 52.1a
59.5b 63.7a 54.3a 17.3a 24.5a 30.7b 49.9ab

drill performance and crop developmentissues, a5, 463c 5560 52.7a  148b 245a  291c  47.0b
b) examine the role of residue rate on wheattilleripgpg

Fall and early spring nitrogen applications are knogvn 58.0a 64.4a  60.4a  260a 261a  30.9a 68.2a
to stimulate earlier tillering in wheat. So, anothggg 439b 56.1b  60.7a 247ab 239b 29.8ab  61.4b
question was whether such applications could o¥gto 37.8b 49.2c  59.6a 21.3bc 23.7b  27.80  53.8¢c
come any negative effect(s) of corn residue 19000 258c 336d 545b  183c 220b  26.1c  43.3d
wheat tillering. *Means within a column (for a given year) followed by the same letter are not

The experiment was conducted for two year§imificantly different at the 90 percent level of confidence.
the University of Kentucky Spindletop Farm near
Lexington, Kentucky. A large block of corn was grown prior tassociated with reduced kernel size, presumably because of a
the wheat crop, combine harvested, and then corn stalks wereaaiiced time for grain filling in these late tillers. In this year, the
at ground level with a sicklebar haybine. The corn residues werduction in yield was only modest (10 percent) and barely
raked and removed from the plot area. The Pioneer 2684 wisigificant (Table 1).
was planted in late October at rates of 26 and 36 seed/sq ftin 199%he 1996 results were essentially a repeat of 1995, albeit at a
and 1995, respectively, using a Lilliston 9680 no-till drill.  greater average yield level. Again, an increased residue rate was
Corn residue was returned to the soil surface in large plotassociated with decreased stand establishment and early tillering
rates of 0, 3330, 6670, and 10,000 pounds per acre. Fall nitrodeble 1). At lower corn residue rates, tiller densities recovered
rates (0 versus 40 Ib N/A, as ammonium nitrate) were appliedeatly later in the growing season, but again this was associated
early November, while early spring nitrogen (0 versus 40 |b WNith smaller average kernel size. Additionally, it was observed
A) and late spring nitrogen (40 versus 80 Ib N/A) were applied 1996 that the kernel set per head was reduced where corn
in mid-March and early April, respectively. All possible combiresidue was applied (Table 1).
nations of nitrogen application times (2 X 2 X 2 = 8 nitrogen Nitrogen addition, regardless of application timing, signifi-
treatments) were applied to subplots within each of the caantly improved wheat yields in both years (data not shown).
residue rate main plots. Four replications were used. Spring nitrogen applications were more beneficial (average of
Wheat development was monitored by counting tillers8.0 bu/A) than were fall applications (average of +2.4 bu/A),
throughout the season in sections of row marked in each subgdat early spring applications were much more beneficial (aver-
Just prior to wheat harvest, these sections were removed by hegelof +11.3 bu/A) than were late spring applications (average
and the final plant stand determined. The wheat was combirier4.8 bu/A). However, there were no positive interactions
harvested in late June or early July and samples of grain wieeéween any of the nitrogen applications and corn residue rate.
taken from each subplot for determination of kernel size ahdother words, though nitrogen was generally beneficial, nitro-
subsequent calculation of the average kernel number per hegah applications did not directly overcome (even partially) the
In 1995, increasing levels of corn residue significantly reegative effect of corn residue on wheat grain yields.
duced the number of wheat plants established and the number dfhese results suggest that the negative effect of corn residue
tillers formed as of March (Table 1). By harvest, wheat planis wheat development has the potential to be quite significant
under heavy residue had greater tiller numbers, while thoseat will not be overcome with more, or different times of,
lighter residue rates had fewer tillers. These trends resultechittogen application. Other strategies more likely to result in
similar tiller densities across all residue rates at harvest. Keradequate early tillering, such as earlier planting and greater
set per head was not affected by corn residue rate (Table 1). Stileding rates, need to be evaluated under these conditions.
delayed tiller development at heavier corn residue rates was
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Sulfur Fertilization of No-Till Corn
K.L. Wells, J.E. Dollarhide, D.C. Ditsch, and W. Turner

Sulfur (S) is one of the three secondary elements requiredTalsle 1. Effect of N-rate and sulfur on no-till corn yield on a Pope
plantgrowth and often is presentin plant tissue in concentrati@floam soil, University of Kentucky Robinson Substation, 1997.

similar to that of the primary plant nutrient, phosphorus (P). Fertilizer Treatment (Ib/A) Ear Leaf (%) Corn Yield

Beyond its importance for plant growth, it is a component of tvlb N-Source Sulur N S (bu/A)
essential amino acids necessary for animal growth, methionfne 1 0 2.96e .150c  549¢
and cystine, thus adding to its relevance as a necessary pqgnt AN . 0 251d .160bc  114.7¢f
nutrient. Over the past 15 to 20 years the S content of phosphatic ANAS™ 45 2.23¢  .173abc 98.5f
fertilizers has declined, as has atmospheric fallout of S, there im 35 i'gggd '1222@ Eiggscd
putting a greater stress on the soil to supply adequate amoun %é)f AN/ASE 90 3:14ab :188ab 132:8bcde
S for high yielding crops. Yet Murdocls6il Science News & AN 90° o8oc 185ab 124.0cds
Views(2)7, 1981, UK Agronomy Department) concluded th%0 AN 0 3292  .175abc 152.5a
soil levels of S in Kentucky were still adequate. With the spreag, AN/AS? 135 397ab 200a  143.9ab
ofintensive wheat production technology during the mid-1980g,, AN 135° 303ab 203a  142.7abc
concern was again raised that naturally occurring levels of sajb (os) 022 .03 195

S were insufficient for high yields. Rasnalém{l Science News AN=ammonium nitrate; AS=ammonium sulfate
& Views (11)1,1990, UK Agronomy Department) conducteg it the N as AN and half as AS
field trials in Todd and Logan Counties during 1988-89 arg applied as granular elemental S

showed that there was no yield response to S fertilization in the

wheat yield range of 70 to 114 bu/A. Reported yield responses

by wheat and corn to fertilizer S applications in sandy textured

soils of some states during the 1990s have again created CONCEIN , xoct of S fertilization on no-til
that fertilizer S is needed in Kentucky. During the past year, \%&mn on a Crider silt loam soil, Hardin
have conducted fertilizer studies with no-till corn at thre@ounty, Kentucky, 1997.

locations in Kentucky to test the effect of sulfur fertilization. Ear Leaf (%) Yield
Sulfur (Ib/A) N s (bu/A)
Description of the Studies 0 2.77 0.195 107
A study was conducted during 1997 on a Pope silt loam sBil 2.80 0.190 105
at University of Kentucky’'s Robinson Experiment Station &8D (.05) NS NS NS

Quicksand, Kentucky, to determine what effect ammonium
sulfate (AS) in a nitrogen (N) fertilization program would have

on yields of no-till comn. The StUdy tes_ted rf_ites of N (0’ 80, 16!%ble 3. Effect of S and Zn fertilization on no-till corn on a Crider
and 240 Ib/A), sources of N (ammonium nitrate (AN), half ANilt loam soil, Larue County, Kentucky, 1996-1997.

and half from AS), and AN plus S (from granular elemental S)Fertilizer (Ibs/A)  yield, 1996 _ Ear Leaf Content, 1997 (%)

All fertilizer was broadcast over the corn about five weeks after s Zn (bu/A) N S Zn
emergence. 0 0 142 2.39 0.15ab 0.18ab
In Hardin County, Kentucky, another field trial with no-till 16 30 157 2.48 0.15ab  0.21a
corn on a Crider silt loam soil was conducted. Several P-K-Zn 30 0 150 2.47 0.17a 0.17b
treatments were applied with (13 Ib S/A) and without S. All 46 30 129 235 0.14b 021a
fertilizer was broadcast over the corn about five weeks afté€D (.05) NS NS 0.027 0.02

emergence. Application of N (as anhydrous ammonia) was
uniformly applied to all treatments at 160 Ib/A. Extremely dry
weather during July and August limited yields at this site.

Another test of S application was conducted in Larue CouniBgsults

Kentucky, on a Crider siltloam soil where S was applied as eitherAs shown in Table 1, use of fertilizer S, either as AS or

gypsum, zinc sulfate, or a mixture of the two by topdressing oiemental sulfur, did not increase either ear leaf content at
no-till cornin May of 1996. Yield of corn was measured in 1996ilking and tasselling or grain yields at three rates of N, as
In 1997, ear leaf samples were taken to test for carryover effe@mpared to no S, on a Pope silt loam soil. Applications of S to
of S, but due to extremely dry conditions, grain yield was natCrider silt loam soil in Hardin County (Table 2) did not

measured. A uniform application of N, as AN, was topdressigrease either ear leaf content of S or grain yields, although
over all treatments at 150 Ib/A about five weeks after emergeiyé@lds were depressed by drought. In Larue County (Table 3) on

each year.
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another Crider silt loam soil, there was no significant differensiéte. Results indicate no residual effect on S content from the
in yields during 1996 due to either S or Zn application. Tipgevious year's application but show a significant residual
average yield differences shown were not significant becausearfryover effect of Zn applied the previous year.

a high degree of variability within and among replications. No In summary, results from three sites showed no effect of S
ear leaf samples were taken in 1996. Ear leaf samples were taggications on either ear leaf content of S or on grain yield of no-
in 1997, although severe drought decimated grain yields at tfillscorn.

Effect of Narrow Corn Rows and Plant Populations on Grain Yields
M. J. Bitzer and J. H. Herbek

In recent years, there has been considerable interest in uRis\gwidth and plant population effect on
corn rows that are less than 30 inches wide. Most of the p98f \;'e'ds- (Eight location average,
research on narrow rows has been done in the northern part ofthe -

. Lo . Treatment Yield
corn belt. With much publicity in popular magazines, farmerSﬁ“.

. ]pw Width 20 inch 170ab*
more southern states started exploring the use of narrow rows tfor

30inch 175
corn. Research was initiated in Kentucky in 1995 looking at 36:2; 1692
three row widths—20, 30 and 36 inches—and three plant pog Population 22,000  164a
lations—22,000, 26,000 and 30,000 plants per acre. The corn 26:000 171b

hybrid Pioneer Brand 3163 was used each year. In 1995 and 30,000  178c

1996, plots were on Bob Wade’s farm in Hardin County argl1g level of significance for row width, 0.05

Roger Williams’ farm in McLean County. In 1996 and 1997evel of significance for plant population.

additional sites were added in Hickman County on Tom Webb’s

farm and Jim Long's farm, respectively. The average yields at

each location in 1995, 1996 and 1997, respectively, wepdant populations. As can be seen in the following table, which

Hardin County, 183.7, 120.5 and 99.3 bu/a, McLean Coungyimmarizes data across all eight locations for three years, there

185.4, 173.8 and 175.5 bu/a, and Hickman (96 and 97), 21&s no yield difference between the 20- and 30-inch rows or

and 203.4 bu/a. In no year and no location was there &®gween the 20- and 36-inch rows, but the 30-inch rows yielded

difference between 20- and 30-inch row widths. At some logignificantly more than the 36-inch rows. However, there was a

tions and across all locations, the 36-inch row width was lowsignificant yield increase for each increase in plant populations.

yielding than the narrower rows. In 1995 and 1996, the highébese data definitely suggest that plant population is much more

plant population (30,000 pl/a) was higher yielding than 26,000)portant for obtaining high yields than narrow rows and thatin

butin 1997, there was noyield increase at the highest populatigntucky, there is no increase from 30- to 20-inch rows. These
Since there were no significant row width by plant populatigasults for row width are consistent with those obtained in

interactions within any year or across years, both within seuthern lllinois, Missouri, and Tennessee. This research was

across locations, the data can be averaged across row widthgarithlly funded by the Kentucky Corn Promotion Council.

Water Stress during Seed Filling and Soybean Yield

P.l. de Souza, D.B. Egli and W.P. Bruening

Water stress during seed filling of soybean may not cause $tressed plants received only 30 percent of the water given the
plant symptoms normally associated with drought but still magntrols.
reduce yield. We investigated this phenomenon in the green-ield was reduced by water stress during seed filling (Table
house by applying moderate or severe stress to soybean plaptgith the severe stress causing a larger reduction (45 percent)
(variety Elgin 87) during the seed filling period. The treatmentisan moderate stress (20 percent). Eventhough the stress was not
were imposed early in the seed filling period (Growth Stage Rf)plied until after seed filling had started, stress reduced the
by supplying the moderately stressed plants with 60 percenhamber of seeds per plant. Apparently, seed number remains
the water applied to the well watered control, while the severdlgxible during the early stages of seed filling. Stress also
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shortened the seed filling period, as shown by the edrhBle 1. Water stress during seed filling and soybean yield.

occurrence of physiological maturity (Table 1). The shorter Number of Physiological
seed filling period resulted in smaller seeds on the stf&&ment Yield Seeds  Seed Size maturity
treatments which contributed to the reduction in yield. The g/plant  no./plant  mg/seed days
stress accelerated leaf senescence, the loss of chlorophy{f/NYatered 40 165 240 24'
and photosynthetic activity from the leaves, causing fgerate stress 32 153 207 20
Severe stress 22 136 163 17

shorter seed filling period. D ftor arowth staae R6
Water stress during the seed filling period can reduée> 2ter 9rowin stage

soybean yield. But, the effects may not be evident during
growth because the plants follow a normal senescence pat-
tern, and the acceleration of the process by the stress is only
apparent in comparison to a well-watered control.

KY91-1214 Soyhean

T. Pfeiffer

In 1998, the Kentucky Agricultural Experiment Station revarieties for its two-year average yield. The highest yielding
leased the soybean line KY91-1214. This variety will be nameakiety in the maturity group IV was DP 3478 at 51.3 bushels per
later. KY91-1214 was released because of its superiority in saete, while KY91-1214 yielded 50.2 bushels per acre. Compatri-
yield in the Kentucky Soybean Performance Tests compasets of KY91-1214 with other publicly released varieties are
with the public varieties of similar maturity. Marketing rights foshown in Table 1.

KY91-1214 will be assigned to a company with a marketing plan The Kentucky Soybean Promotion Board has provided par-
for Kentucky. tial support for the University of Kentucky soybean breeding.

KY91-1214 originated as an F4 plant selection from the croBssting of KY91-1214 in Kentucky has been conducted by
Pioneer 9391 x KY84-1616. The line was evaluated in KentucRgvid Pilcher, Eugene Lacefield, and Charles Tultt.
from 1993 through 1997 and in the Uniform Soybean Tests -

Southern States maturity group IVS in 1995 through 1997.

KY91-1214 is a late group IV line with a relative maturity of 4.9able 1. Statewide average yield of
(maturing about one day earlier than Manokin). KY91—1214"f§r?;t'iL281i‘r“ fﬁ:‘.‘i’:{,‘iﬂcﬁ? °St';e[)ean

an mdeter.mlnate line, rare for a Ilne.W|th t_hls late maturitgartormance Tests, 199%_97‘_’(““

However, it does not attain an excessive height (average ok#gle-crop and three double-crop
inches) and has alow lodging score (1.6 on a 1to 5 scale). KY#®B$ts are included.)

1214 has purple flower color, tawny pubescence, and imperfétiety Yield
black hila. Its protein and oil concentrations are acceptable, bu/A
approximately 41 percent protein and 21 percent oil on a ¢p?-1214 50.2
weight basis. KY91-1214 is resistant to stem canker but susc&p*"8 51.3
tible to SCN, SDS, and SMV. Manokin 47.6
In regional testing, KY91-1214 has averaged 48.4 bush8|:s4g; :;'2

per acre compared to 49.0 bushels per acre for Manokin, wh A '
. . . tressland 49.5

was the regional check variety. In 19 Kentucky environmenis

2715 46.6
however, KY91-1214 averaged 51.1 bushels per acre compaed 468

to 47.1 for Manokin. In the Kentucky Soybean Performan;,ﬁGN variety with highest two-year
Tests KY91-1214 ranked fifth out of 33 maturity group IVjeid
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Kentucky Soyhean Performance Tests
E. Lacefield, C. Tutt, and T. Pfeiffer

The Kentucky Soybean Performance Tests are grown anfihe Kentucky Soybean Promotion Board has provided support
ally to evaluate soybean varieties marketed in Kentucky. This conducting the Roundup-Ready variety performance tests.
provides farmers and seedsmen with unbiased information forAlso in 1988 about 65 varieties from 17 companies are being
variety selection. In 1998, the Kentucky Soybean Performartested at six Kentucky locations in the conventional variety tests.
Tests expanded to meet the needs of Kentucky soybean producevaluation of soybean cyst nematode resistant varieties has
ers. In 1997, about 80 varieties from commercial companies &sen conducted in two locations in both 1997 and 1998. The
25 varieties from public institutions were tested in six locationkentucky Soybean Performance Tests also provides multiple
Eight of the commercial varieties were Roundup-Ready. Thavironments for the latter stages of testing of soybean lines
number and acceptance of Roundup-Ready varieties is, hoansidered for release by the University of Kentucky soybean
ever, expanding. In 1998, a separate test for Roundup-Rebyeding project. For example, the newly released soybean line
varieties is being grown at two locations, the University ¢€Y91-1214 was tested in ten environments during two years
Kentucky farms at Lexington and Princeton. Approximately 6&ithin these tests.

Roundup-Ready varieties from 20 companies are being tested.

Zinc Fertility Study on Corn

L. W. Murdock and P. Howe

As corn yields continue to increase, management of Baile 1. Zinc soil test level of adequacy compared to tissue analysis
nutrients becomes more important. Intensive cropping in wH¢e™-

large amounts of plant nutrients are removed increases the % Error .
likelihood of micronutrient deficiencies. Zinc is one of thgmbper Sample  Correct Type 1" Type 2
. trient hich has b to affect iel -1elds Tillage Depth % % %

micronutrients which has been proven to affect corn yie Nodill o 26 55 85

_ Zinc deficien_cy has been f_ound to be relgted to ;andy §o_i|s Conventional 0-6" o5 45 0
with low organic maFter, a _h|.gh pH, and high available aw,'bm orror - Recommends zinc when not needed
phosphorus levels. Zinc deficiency symptoms are more Se4@Ee » orror - Zine not recommended but needed
in years with a cold, wet spring. It is recommended that tissue
samples and soil tests be taken to determine soil zinc availability
when deficiency is suspected. The critical level of zinc in the
corn ear leaf tissue in Kentucky was determined to be 17 pfian tissue z_";ma_lysis. The survey Was_conducted on 33 corn fields
The University of Kentucky soil testing laboratories us# Six counties in west Kentucky. Soil samples at 2-, 4-, and 6-
Mehlich Il extract for zinc. The soil test zinc level for adequacjich depths, and tissue samples were collected at each site.
increases as the pH and phosphorus in the soil increase. The&i¥gn the phosphorus, pH, and zinc soil test values, the available
soil test levels of adequacy were based on a previous study ugif§ for the corn plant could be predicted. The tissue analysis
zinc soil test values extracted with 0.1 N HCI. The previo@é'owed a confirmat_ion of the soil analysis_ using Mehlich IlI. _
study was conducted in central and south central Kentucky and\S ¢an be seen in Table 1, of the 33 fields, 26 were no-till
corn yield response to zinc fertilizer was determined with thel4@lds and 7 were conventional. In the no-till fields with a sample
soils which are naturally high in phosphorus. depth of O to 4 inches, the predicted zinc soil test level of
The objectives of this study were to determine the accurs@§eauacy, as stated in AGR 1, was correct 76 percent of the time
of the Mehlich 11l zinc soil test as related to zinc deficiency iAS compared to tissue analysis. The conventional till fields with
corn with less than 17 ppm zinc in the ear leaf. This was donetb§@mple depth of 0 to 6 inches were correct in predicting the
surveying Kentucky soils not naturally high in phosphoruLQV9| of adequacy as compared to tissue analysis 95 percent of
Second, we attempted to determine the amount of zinc fertilifiag time. In 24 percent of the no-till fields the zinc soil test level
needed to raise the zinc ear leaf above the critical level.  ©f adequacy was incorrect, but 15.5 percent of those erred on the
safe side, where zinc was sufficient in the corn ear leaf, but zinc

Field Survey fertilizer was recommended.
Afield survey was used to determine the accuracy of Mehlich
[l zinc soil test by relating soil test to zinc deficiency shown by
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Zinc Fertilizer Rate Study zinc in the ear leaf would increase by about 3.5 ppm if 10 Ib/A
A zinc fertilizer rate study was conducted to determine thihc were added and about 5.3 ppm if 15 Ib/A zinc were added.
rate at which zinc fertilizer raises the zinc ear leaf. A replicatBaised on the field survey, if zinc is deficient, 10 Ib/A of added
study on corn was established on a Clifty Gravelly silt loam sgihc fertilizer will be sufficient 83 percent of the time and 15 Ib/
in Trigg County. A additional zinc would be sufficientin 100 percent of the cases.
Five levels of zinc in the form of ZnSO4 were added to eagls concluded that the zinc fertilizer recommendation should be
of four replications. Corn ear leaf samples from each treatmegotto 20 Ibs zinc/A for soil with less that 150 Ib/A soil test

were collected and analyzed. The ear leaf zinc increasedphysphorus. This recommendation is based on Mehlich 1Il zinc
approximately 1.75 ppm per 5 Ib/A of fertilizer zinc added. Thgd phosphorus soil test levels.

Food and Specialty Corn Breeding and Genetics
C. G. Poneleit, R. Green, G. Swango, W. Pearce, and J. Roberts.

Breeding corn for food quality has been done at the Univeised directly as corn hybrids, private seed company breeders use
sity of Kentucky (UK) since the earliest days of hybrid corthem within their own programs to extract new white endosperm
breeding. Improving white corn for food use has always beenialnreds directly or to improve the genetic basis of their other
objective of the corn breeding project. Many white endospebreeding lines. Most recently, the Kentucky breeding program
inbred and hybrid releases have been recorded. The most rdtanbegun individual conversions of white endosperm lines and
improvement programs began in 1979 with the participationppulations, previously developed by the Kentucky breeding
the UK corn breeding project in the National White Food Copmogram, to hi-lysine, waxy, or hi-amylose endosperm types.
Test. Atthe same time, breeding for white endosperm food c&ach of these conversions has specific potential uses as food
was renewed. The National White Food Corn Test is a coopean or as a unique value-added grain commodity. Future im-
tive test among at least six public and an equal or greater nungrsevements in white endosperm corn are likely to provide
of private breeding research programs. The American Camotein and starch modified lines and populations that can add
Millers Federation provides funds to conduct the tests whiehalue to the Kentucky corn crop.
evaluate newly released and prospective white endosperm hyfhe breeding work for hi-lysine, waxy, and hi-amylose
brids. Most of the hybrids are privately developed but oftdmeeding is aided by the Corn Quality Laboratory now in
containinbred lines derived from publicly developed germplasnageration in the Agronomy Department as part of the corn
Development of improved white endosperm germplasm is tieeding program. Analyses for these chemical components of
primary objective of the Kentucky corn breeding project andtise corn endosperm are facilitated by large numbers of analyses
also supported by the American Corn Millers Federation as wedissible by the Near Infrared Reflectance Spectroscopy instru-
as by public funding. Seven narrow base, white endosperm fooent in the lab. The Corn Quality Laboratory is a cooperative
corn germplasms have been developed and released byptiogect with the Kentucky Corn Promotion Council.

Kentucky program. Although these germplasm releases are not

Hybrid Corn Performance Test
W. L. Pearce, C.G. Poneleit, and J. Roberts.

The Hybrid Corn Performance Test provides unbiased pevaluations of crude grain protein were obtained from all 132
formance data of commercially available corn hybrids sold liybrids at seven locationsin 1997. In 1998, the performance test
Kentucky. This year, 124 hybrids will be evaluated for agravill be evaluating the hybrids in three tests—Early, Medium,
nomic performance at seven locations in the state. In 1997,dhd Late—at seven locations. Also, we will be testing 16 TC
data were made available to county agents, seedsmen, Higth Oil Blends at two locations. We will be releasing this data
farmers on a data diskette with convenient user friendly saftthe 1998 Progress Report. In 1998, cooperative support of the
ware, along with the customary printed progress report. Tikentucky Corn Promotion Council will allow the acquisition of
diskette and software allow the user to examine all of the dafato-date field equipment which will significantly improve the
presented in the progress report using a desktop computer. Adéficiency of corn performance testing.
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Resistance to Fusarium Head Blight in Soft Red Winter Wheat
D. A. Van Sanford, B. Zeng, and C. S. Swanson

In 1991, Fusarium head blight, or head scab, caused loSgee 1. Response of SRW wheats to infestation of Fusarium
approaching $50 million in the soft red winter (SRW) wheat Cr@ﬁaminearum under mist irrigation, Lexington, Kentucky, 1997.
in Kentucky and much of the eastern wheat region. Each y¥afiety Incidence  Severity Index  Grain Yield
since then at least some of our wheat producing counties have (bu/A)

been hard hit by head scab. Conservation tillage has been Rigro8os 60.33 31.67 19.11 23.58

as a major reason for the increased incidence of head scab i $H&" 63.00 25.33 15.96 24.60
spring and SRW wheat crops. As our farmers plant more of th&lFr2633 73.00 43.33 8163 20.14
wheat no-till into corn residue, the incidence of head scab n%\:fdmal 73.33 27.33 20.04 17.64
) terson 74.00 43.00 31.82 16.62
Increase. . . Pio2510 76.67 34.00 26.07 21.90
Head scab can greatly re.duce_wheat. yield and test We|gh';io 50 7787 49.00 38.06 17.02
WeI.I as food and feed quality. Direct yield losses come fromdison 78.33 45.00 35.95 21.15
s_hrlveleq “tombsto_ne" kernels that are expel_led from the ol e 78.67 38.67 30.42 17.36
bine, while test weight is reduced by the shriveled kernels tQat,ens 78.67 38.33 30.16 20.11
remain. Indirect yield losses come from reduced seed germipgyson 79.33 37.00 29.35 17.71
tion and vigor, resulting in poor stands. Elkhart 80.00 65.67 50,53 16.63
Scab causes additional losses through the productioncgdsc-61-8 81.33 36.00 29.28 17.13
mycotoxins such as doxynivalenol (DON), a vomitoxin, whichozs40 81.33 51.67 42.02 19.36
can cause livestock toxicosis or feed refusal. Grain with mygo26s4 83.33 62.00 51.67 12.45
otoxins may be severely downgraded or rejected entirelyvisine 84.33 55.33 46.66 17.58
commerce. Clark 85.33 27.67 41.24 22.78
Pio2568 85.33 48.33 23.61 19.30

Resistance to Scah Pocahontas 85.67 50.00 42.83 15.06
There appear to be two components of resistance to heecker 86.33 48.67 42,02 14.27
scab: 1) initial resistance to infection and 2) resistance to &reie 86.67 55.33 47.96 13.07
spread of the fungus through the wheat head. Initial resistancedp55 87.00 54.00 46.98 13.99
infection is thought to be controlled by many genes (difficult fdean 79.00 43.90 35.20 18.10
breed for, like yield), while resistance to spread of infection m&y (%) 13.60 16.90 22.10 20.70
be under the control of just a few genes (easier to select f&pp (0-05) 17.60 12.10 12.70 6.10

Chinese wheats such as Sumai 3 and Ning 7840 are widely

regarded as the most resistant wheats, possessing both compo-

nents of resistance. Both of these wheats are Chinese spvimgeties and breeding lines in the field near Lexington, Ken-
types, completely unadapted to Kentucky and probably posseagsky. Resistance to initial infection (Type |) was evaluated
ing numerous undesirable traits. To transfer this resistance intaer mist irrigation (Table 1). Yield levels of all entries were
our material will be very time consuming and require a great deaite low due to the very high levels of head scab. We did
of effort. Prior to undertaking this project, we have begun tbserve varietal differences, however. The University of
screen adapted SRW wheats along with 30 Chinese wirkentucky’s recent release, “Foster,” showed some apparent
wheats from Shandong Agricultural University for resistance tolerance to the disease. This research will be repeated in the
head scab. In 1997, we screened a number of adapted SiRW and greenhouse in 1998.
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No-Till Wheat

L.W. Murdock, J.H. Herbek, J.R. Martin, D.E. Hershman, D.W. Johnson, and J. James

No-till wheat production has been practiced in Kentucky f@able 1. Summary of five year wheat results (1993-97).

many years. Currently, about 26 percent of the wheat acreZraatment Comparison Yield  Wheat Stands
Kentucky are no-till planted. Many farmers remain skeptical of (bu/A)  (plants/sq ft)
the practice and feel significant yield is sacrificed with thellage Effect
practice. Conventional 95 o5

Previous research in the 1980s by the University of KentudigTil 2 28
showed favorable results. With these conflicting reports altirogen Rate (Ib/A)
experiences, the Kentucky Small Grain Growers AssociatiUﬁ'If:: ?1321)) :ﬁ

- 11

entered into a cooperative effort with the University of Kentuc

to take an intensive look into no-till wheat. onventional (30) 93
Conventional (120) 96
Research Approach F“"Tg’.:f"“,? _—
A replicated trial was established on a Huntington Silt IoaH’?'Tf” W'tF “”.g',‘;'de Z;
soil at Princeton, Kentucky, in the fall of 1992. Two sma)® T no Fungicide
. . . . Co]gventlonal with Fungicide 95
adjacent fields were placed in a three-crop, two-year rotatlonC% ventional no Funaicide 94
corn, wheat, and double-cropped soybeans. Both no-till é;d Control g
conventionally tilled (chisel-disk) wheat were planted and CON: i .
. . . L. . o-Till Fall Gramoxone Extra + Spring 92
pared with different nitrogen, fungicide, and herbicide treat-Harmony Extra
ments. The corn and double-cropped soybean crops were plantetlii Fall Harmony Extra 92
no-till. Stand counts, weed control ratings, disease, and insei-Till Spring Harmony Extra 90
cide ratings, as well as yield and compaction results, wereTill Check 75
obtained for wheat. The long-term effects of the two different
wheattillage practices on the succeeding soybean and corn crops
was also measured. high rate of nitrogen resulted in higher yields were when severe,
late winter freezes resulted in wheat damage and when excessive
Results amounts of rain fell after the first application of spring nitrogen.

Five years of results (1993-1997) are presented in this reportNitrogen Application Time. The last two years (1996 and

Yields. The five-year average yields have been high (Taldl@897) have included treatments with different rates of nitrogen
1). The conventional till planted wheat averaged about five lapplied at different times. Each year, the highest yield has been
A more than the no-till wheat. The yields of no-till wheat hawebtained with a 120 Ib/A nitrogen rate with half of the nitrogen
been significantly lower than wheat planted with tillage two afpplied in early February and the remaining half applied in late
the five years, due to compaction one year (1993) and sewdegch just prior to jointing.
winter-killin 1996. The yields of no-till wheat have been similar Fungicides.Preventive disease control applications of fungi-
or exceeded that of conventionally tilled wheat the other threides were managed for intensive production. Two fungicide
years. applications were made each year: prior to flag leaf emergence

Stands.The number of emerged plants was lower with n¢¥ilt) and at heading (Bayleton + Mancozeb). Varieties suscep-
till. Planting at the rate of 32 viable seeds/sq ft, the final startdse to the common foliar diseases were selected for planting.
averaged 25 and 28 plants/sq ft for no-till and conventional tiDjseases which can be controlled by a fungicide were of no
respectively. Both stands were high enough for maximum yieldggnificance during the five years of this study. Therefore,
Seeding rates may need to be increased by ten percent aswnggcide applications had little effect on either tillage system
moves from conventional till to no-till seeding. (Table 1).

Nitrogen Rates.No-till wheat may require more nitrogen Weed Control. Good weed control was obtained in no-till
than conventional tilled wheat. Nitrogen in this trial was mamheat by three treatments: 1) Harmony Extra applied in the fall,
aged for intensive production with one-third applied at Feek®sa contact herbicide at planting plus Harmony Extra in the
stage 3 (early February) and the remainder at Feekes stagprig, and 3) Harmony Extra in the spring (Table 1). Yields
(mid-March). The no-tillwheat sometimes appeared to be slightiere equivalent for all three herbicide treatments. Wild garlic,
nitrogen deficient before the second application, but in mashich is sometimes associated with no-till wheat, was not a
years this had little effect on yield. Increasing the nitrogen raignificant problem when Harmony was used. Without fall or
from 90 to 120 Ibs/A had only a small effect on yield for the fivepring herbicides, weed competition was a problem (especially
years (Table 1). Although more nitrogen is recommended for mgth common chickweed and brome grasses) and resulted in
till plantings, it may not always be justified. The years that thewer yields (no-till check).
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Insects.Insects were monitored by use of scouting and traps.Corn and Soybean Yields After Wheat.Soybeans are
No significant insect infestations occurred. A few aphids, trpéanted no-till immediately after wheat harvest and corn is no-
army worms, and cereal leaf beetles were present but ndileplanted the next year. Both crops resulted in a higher yield
approached the economic threshold. The wheat seed was treatesh planted after no-till wheat as compared to the convention-
with Gaucho before planting for Barley Yellow Dwarf protectioally tilled wheat. The differences were about five percentand are
the last four years of the trial. In the first year, Barley Yellowot statistically different. The soybean yields were 43.4 versus
Dwarfwas present and was vectored by a small number of aphds8 bu/A and the corn yields were 201.3 versus 189.4 bu/A after
DiseasesThere was no significant disease on any treatments-till and conventionally tilled wheat, respectively.
over the five years except for Barley Yellow Dwarf during the Soil Property Changes.The main difference between the
first year. This is consistent with no yield increases from the ua@® planting systems and their effect on soil properties is the
of fungicides. Also, head scab, which is sometimes associaatbunt of organic matter in the top three inches of soil. There
with no-till, was practically absent. The Barley Yellow Dwaréppears to be about 0.3 percent more organic matter in this layer
Virus symptoms were significantly higher in the no-till treaif the soil is continuously no-tilled as compared to tillage every
ments the first year of the trial (1993). This was probably onesgfcond year to plant wheat. There appears to be little difference
the factors which reduced yields in the no-till plots that yearin soil density, soil strength, and soil nutrients between the two
Soil Compaction.Corn harvest on a wet soil prior to wheatillage systems.
planting left a compacted and depressed zone in each plot the
first year (1993). This was removed with tillage in the conveSummary
tionally tilled wheat, but caused decreased yields in the no-till No-till wheat can produce as well as conventionally tilled
planted wheat. There has been no evidence of its continued effdigat when intensively managed. Stand establishment and
after the first year. weed control appear to be where the greatest changes in manage-
ment are necessary.

Chiorine Fertilization 0f Wheat
L.W. Murdock

Chlorine (Cl) is an essential nutrient for plant growth thatble 1. Effect of chlorine on wheat yield
receives very little attention because it is usually available dnd test weight.

adequate amounts for most conditions and crops. There h@lferine Yield Test Weight
been a few documented cases of Cl deficiency in some crop&df) (bu/A) (Ib/bu)
the Great Plains. Most of this was on wheat. In addition to fs 91.7a* 56.8a*
importance for plant growth, adequate Cl levels also seenf'fo 88.1a 57.7a

help suppress some foliar and root diseases of wheat with ta:]

all being the most notable. CI deficiency in the eastern United

States is very rare, and there is little research on the subject.

Deficiencies will mainly occur on very sandy soils where vetgCl) and none to the other. The non-chlorine treatment received

little potassium fertilizer (in the form of potassium chloride) habe same amount of K in the form of K2SO4. The amount of Clin

been used. Chlorine is supplied in the wind and rain, especidliig soil was tested prior to the fertilizer additions.

in areas with coastal influence. Another major source of chlorine

is from muriate of potash (KCI), the most common form diesults

potassium fertilizer. Itis 50 percent chlorine and widely used onSoil Test: Research in South Dakota indicates that the top

U.S. croplands. two feet of soil should be sampled and the soil is deficient if less
A trial was established in 1993-94 looking at Cl fertilizatiothan 30 Ib/A of chlorine is available. The soil at this site had 320

of wheat and its effect on yield and residual soil test levels. Ibs/A of chlorine available in the top two feet before fertilizer

additions. This is a high amount of Cl, but is probably not much

Methods different from most fields in Kentucky. This field had received
This trial was established on a Tilsit silt loam soil at the Wesb KCl in the four years prior to the soil test. There would be no

Kentucky Research and Education Center in Princeton, Kexpected response from chlorine additions.

tucky. The soil had received little fertilizer prior to 1980. Between Yields and Test Weights:The yields from this experiment

1980 and 1989, the soil received medium to high rates of KCheare high and were not affected by chlorine fertilization (Table

recommended for K by soil tests. No fertilizer was applied frofr). Since the chlorine in the soil was at such high levels, the lack

1990-1993. The soil test was 200 Ibs/A of K in the fall of 1993. 61 response was expected. There was also no effect of the

was added at the rate of 40 lbs/A to one treatment (in the forneloforine fertilization on test weight.

lues with the same letter in each column are
cfsignificantly different.
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Summary large amounts of chlorine to most fields. The soil test levels of

Although chlorine fertilization is a concern for wheat in thehlorine are probably high in the top two feet of soil in most
Great Plains, it probably has no meritin Kentucky. Most potaigkntucky fields due to past fertilization with KCI and natural
is supplied by KCI which is 50 percent Cl and should supmyurces.

Nitrogen Rates For High Yield Wheat

L.W. Murdock, J. James, C. Bowley, and S. Jones

The farmers in Kentucky have made large strides in incredisble 1. Effect of different nitrogen rates and time of application
ing the production levels of wheat over the last ten years. T3gintensively managed wheat.

state average yields have increased from about 40 bu/A to about Nitregen Rate (Ib/A) Yield (bu/A)
55 bu/A. One of the important input changes was the amount of €Pruary March Average Range
nitrogen and the application time. High yields are more com- 0 56 36-73
monly obtained by producers who manage each practice in their 40 70 °8-85
wheat program to improve the chance of a high yield. This is 0 €0 87 69-104
termed intensive management. In order to determine the proper 8 18000 22 ;2:12:
rate of nitrogen for intensively managed wheat a series of studies 0 120 95 81-117
over afour-year period (1992-1996) was accomplished in coop- 20 o 73 54102
eration with Miles Intensive Wheat division, Wheat Tech, and 40 % 75-119
the University of Kentucky. The Kentucky Small Grain Grower's 60 08 88-114
Association helped fund the program. 40 80 99 76-129
Methods 80 0 87 77-118
The studies were carried out atthree locations in Kentucky on :g ig Z; ;2_1 Z

soils that were well adapted for wheat production. The manage-

ment practices (planting date, seeding rate, disease and insect

control, etc.) were all managed for high yields. The nitrogen was ) o _ )
added at two times during the spring: 1) green-up (Feekes 3 jﬁ'e 2. Nitrogen rates resulting in maximum yields for

. . L . ensively managed wheat.
early February and 2) just prior to joint (Feekes 5) in late Marghh dded I‘r,‘ g N Needed in March for

(usually). The nitrogen sources were either 28 percent UANF@bruary Optimum Production Total N
ammonium nitrate. Yields were determined by harvesting wiib/a) (Ib/A) (Ib/A)
small plot combines and all yields were adjusted to 13.5 percent 95 95
moisture. 40 65 105

80 25 105
Results

Table 1 shows the results for each nitrogen treatment. The
average yields include the three locations over the four-year
period and the range is the highest and lowest yield obtainednaximum yields for each nitrogen regime (Table 2). These
any of the four years at any of the three locations. It is easy tos#egen rates are excellent guides for farmers with intensively
from the range that even with intensive management, yields vargnaged wheat, but will need to be adjusted for any unusual
greatly between years and locations. There was a 5 bu/A advamditions such as excessive rainfall, severe freeze damage,
tage for a nitrogen application split between Feekes 3 (green-o@nure applications, or easily lodged varieties.
and Feekes 5 (just prior to jointing) as opposed to a single
application at Feekes 5. All of the yield advantage had beSimmary
realized when the total spring application reached about 100 Ib/Spring nitrogen rates on intensively managed wheat in Ken-
A of nitrogen. There was almost no difference in yield betwedicky should be about 95 Ib/A for a single application at Feekes
the 40 Ib/A nitrogen added at Feekes 3 and the 80 Ib/A nitrogeand about 105 Ibs/A for an application split between Feekes 3
added at Feekes 3. and Feekes 5. Adjustments for any unusual conditions would
When the yields and nitrogen rates were analyzed moeed to be made.
carefully, one can find the nitrogen rate which resulted in
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Amisorh Effect On Corn
L.W. Murdock, J. Herbek, and J. James

Amisorb is a product that is being marketed as a nutriern . . .
. . le 1. Effect of Amisorb and nitrogen rates on yield and ear
absorption enhancer. Itis a polyaspartate, a very large moleg Enitrogen concentrations of corn in 1996.

that never enters the plant root, but is reported to affect r@Ogate Amisorb Yield Ear Leaf N
growth and increase nutrient uptake. This material has bggf) (qt/a) (bu/A) (%)
investigated by the University of Illinois in hydroponic condig 0 79a* 15a*
tions and shown to result in large increases in root growthgin 2 98b 1.7bc
several different crops. Does this mean it will improve coms 0 173¢c 2.5¢cd
production in the field? Amisorb was evaluated in field condis 2 177¢ 2.4cd
tions on corn in 1996 and 1997 to see if it would improve cropo 0 206d 2.6d

uptake of nitrogen and improve yields. Two different experiso 2 196d 2.7d
ments were carried out in 1996 and 1997 to help answer thésees with different letters in the same column are significantly

questions. different.

Methods . . -
1996: Corn was nostll planted on a well drained soil it 251 2 Efec of Amisorb and nigen pacement and tming on

excellent weather conditions for high yields. Nitrogen Wa§eatment Yield Ear Leaf N

added at three different rates with and without Amisorb. The (bu/A) (%)

nitrogen was added one-half at planting and one-half five wegkg at pianting 80 b* 25 ab*

after planting. The Amisorb was added with the nitrogen at they at planting + Amisorb 81b 23 bc

rate of 1 qt/A at each application for a total of 2 gts/A. Nitrogenrow fertilizer 91 ab 2.4 be

concentration in the ear leaf at silking was measured as welk asow fertilizer + Amisorb 81b 22¢

the yield. Values with different letters in the same column are significantly

1997: The corn was no-till planted on somewhat poorlsffferent.
drained soils. Excessive rainfall early caused long periods of
saturated soils which resulted in crop stress, nitrogen losses, and
lower yields. Amisorb was applied at the rate of 2 qt/A eith8ad no effect on the concentration of the other tested nutrients in
broadcast with the nitrogen or beside the row with a roive ear leaf.
fertilizer. The nitrogen rate was 150 Ib/A of N, all broadcast at 1997:The yields and nitrogen ear leaf results are shown in
planting or with 22-20-0 Ibs/A of N-P205-K20 applied besidéable 2. Amisorb had no effect on the yield or the ear leaf
the row and the remainder broadcast. concentration. If this material was going to enhance the nutrient

uptake, this situation should have been an ideal opportunity.

Resuits

1996: The yields and nitrogen ear leaf results are shownSHmmary
Table 1. The nitrogen increased both yield and ear leaf concenThe use of Amisorb to enhance the root growth and nutrient
trations with increased rates. Amisorb increased yield and gatake of cornin afield situation appears to have limited possibili-
leaf concentration only where no nitrogen was added. WHigs. In these trials, there was no evidence of it increasing the
nitrogen fertilizer was added the Amisorb had no effect. It alperformance of the corn under normal production conditions.
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Relationship hetween Soyhean Mosaic Virus and Phomopsis spp. Infection of Soyhean Seed
G. Koning and D.M. TeKrony

Phomopsis seed decay caused byPthemopsis/Diaporthe Table 1. Incidence of Phomopsis seed decay on SMV susceptible
fun al com |eX |S enera” reco nlzed asa maor cause Of resistant Soybean Iines, 1996-1997. Data were collected at
9 P . 9 y . g J . I tze yellow pod stage (YP) and at harvest maturity (HM).
soybean quality, and may significantly reduce yield under se - :
o . . . . . Incidence of Phomopsis spp.
vere conditions. Seed infection by these fungi occurs primarily

during or after physiological maturity (growth stage R7), anlqeatment P 1996HM P 1997 HM
under favorable weather conditions (high temperature, rainfaitt; %
and relative humidity). Clark-Rsv, 10 7 5 8
It has been suggested that infection by soybean mosaic VIS . no smv 0 17 12 7
(SMV) increases the incidence of Phomopsis seed decay. SM¥iS« .- smv infected 57 65 8 50
carried from one season to the next by infected seeds. Infegigghms Rsv, 0 10 2 0
plants growing from infected seeds provide the source of the Vijgams -- no SMV 3 3 3 0
that is transmitted by aphids to other healthy plants in the fielijliams -- SMV infected 30 63 85 19

This investigation tested the hypothesis that infection by
SMV predisposes soybean seedPttomopsis sppanfection.
Since genetic resistance to SMV exists, it was possible to
compare the incidence of Phomopsis seed decay in bothdbiler and the seeds were at approximately 55 percent moisture
presence and absence of SMV. The value of a genetic trédhtent; and at harvest maturity, where the pods had turned
however, often depends on the background genotype in whiebwn in color, but had dried down to about 14 percent moisture
the trait is expressed. Two pairs of soybean lines were useddntent. The influence of SMV infection on the incidence of
which one member of each pair was susceptible to SMV (Cl@komopsis seed decay was evaluated on the sampled seeds by a
and Williams cultivars) and the other member was resistant gii@assay test on acidified potato dextrose agar.
to the fact that it carried the resistance gene Rsvl (Clark-RsvIThe results show that in the absence of SMV infection,
and Williams-Rsv1 isolines). whetherinthe SMV resistant plots, or the SMV susceptible plots

The lines were planted as hill plots in 1996 and 1997 tAttwere notinoculated with the virus, the incidence of Phomopsis
Spindletop Farm in Lexington, Kentucky. For each susceptilseed decay was very low at both stages of seed maturation (Table
line, two plots were planted: one plot was hand-inoculated with However, in the presence of SMV infection the incidence of
SMV during vegetative growth to ensure SMV infection, whilehomopsis sppinfection increased significantly across both
the other plot remained virus-free. To prevent SMV transmigzars and cultivars. We therefore concluded that the data suggest
sion by aphids between plots, a cage (wooden support frah infection by SMV predisposes soybean seed to Phomopsis
covered with a mesh screen) was erected to enclose the plotseéd decay.
source oPhomopsis spifinfested straw and spore suspension) Several studies have shown that Phomopsis seed decay causes
was provided for both the susceptible and the resistant plotpoor germination and vigor in infected soybean plants, and is a

Pods were marked with acrylic paint at the beginning stage@imary factor in reducing soybean seed quality during hot,
seed development (seeds were 3-5mm in diameter), so as to laigfid weather. Seed infection Bhomopsis sppmust be
identify seeds at the same stage of development. Marked pasistrolled so as to produce high quality soybean seed. Our
were sampled at two different stages of seed maturation: tésults indicate that soybean seed producers in Kentucky would
yellow pod stage, where both the pod and seeds were yellowenefit by selecting soybean varieties with SMV resistance.
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The Saturated Gold Test for Corn Seed Vigor

J. Woltz and D. TeKrony

The soil cold test is the most popular method of determinimaple 1. Cold test germination for treated seed lots from four
corn Seed Vlgor' The Cold test uses |OW temperatu res (500':) mwﬁrent hybrids and five test variables for the saturated method.
soil moisture, and the presence of soil-borne plant pathogens to Seed Lot

. . s H t
simulate stressful environmental conditions that can be ass&f! Treatment 1 2 3 4
ated with early-season corn planting. Three methods for con- %
ducting the cold test are presently described by the major sBRY- \S’et 2; :z :? g?
testing associations; however, a new cold test method, u % D:y Ep 51 89 87 o7
saturated method, has recently been proposed. This study ev, j%[éneé"_ Dry 3 88 79 95
ate;jhthg:‘ factors that cause variability using the saturated cold 851 ed - Dry, EP o5 73 54 65
method. it i clay | | 4 LLSD (09 9 11 15 5
Topsoi from a _Lanton silty clay loam soil was used tQ ;T cament:
conduct thls experiment. The soil was sieved through a 6 MOy, . et Raw soil with particle size less than 6 mm,
screen prior to treatment. Three soil treatments were tested : (1) moisture content 20%
dry soil with eight percent moisture content, (2) wet soil with 2@w - Dry Same as above except soil was dried to 8%
percent moisture content, and (3) finely ground dry soil sieved moisture
through a 1 mm screen. Four Captan-treated seed lots thatf#it Dy EP Same as Raw-Dry except seeds pressed
. S . . into soil at planting
high germination (>88 percent) were planted with the embryogn - o
. . . . creened - Dry Screened soil with particle size less than 1
contact with the soil surface into the three soil treatments using mm, moisture content 8%
two procedures : (1) _the seeds were placed on the soil surfacg.Rfened - Dry, EP Same as Screened-Dry except seeds
(2) the seeds were firmly pressed into the soil. After the seeds pressed into soil at planting

were planted, the trays were placed in a 50°F chamber for seven
days, followed by four days at 78°F. The seedlings were classi-
fied as normal and abnormal, with the ungerminated seed clas-
sified as dead. must be used, however, with the saturated method. The soil
There were no differences in cold test germination betwemwisture is approximately 60 percent, which is much higher than
the wet and dry soil treatments for any seed lot (Table ihe field capacity (~30 percent) for this soil. At high soil
Differences between the ground and the raw soil only occuri@gisture levels (above field capacity), anaerobic conditions
for the lowest vigor seed lot (1) when the seeds were placeddeaur within the soil as water fills the pore spaces among the soil
the soil surface. When the seed was pressed into the raw, dryssoilicles. The use of finely ground soil also contributes to these
treatment, only seed lot 1 had reduced germination. Cold tegaerobic conditions by further reducing pore space. When the
germination was reduced by 15 to 30 percentage points forsgleds were pressed into the finely ground soil, germination was
seed lots when the seeds were pressed into the finely groundggesptly reduced for all seed lots. Therefore, caution should be
soil. used when planting seeds in the saturated cold test to ensure that
The saturated method was satisfactory for conducting tie seeds are placed on the soil surface (not pressed in). Under
cold test, provided the seeds were not pressed into the sothase conditions, the saturated cold test can be used as a valuable
planting. Previous experiments have shown that this mettiodl for the identification of high quality seed lots that will give
yields results that are similar to other cold test methods. Cautfarmers adequate stands in stressful, early-season conditions.
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solutions

Falcone, Deane L.

Assistant Professor

Telephone: 606)257-3677

E-mail: DFALCON@_POP.UKY.EDU

Plant metabolic engineering, molecular physiology

Gan, Susheng

Assistant Professor

Telephone: (606)257-4806

E-mail: SGAN@POP.UKY.EDU

Plant molecular genetics, senescence

Grabau, Larry

Professor

Telephone: (606)257-3203

E-mail: LGRABAU@CA.UKY.EDU

Management systems for grain crops, crop physiology

Green, J.D.

Associate Extension Professor

Telephone: (606)257-4898

E-mail: JGREEN@CA.UKY.EDU

Weed management in field crops, forages, and turf
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Grove, John

Associate Professor

Telephone: (606)257-5852
E-mail: JGROVE@CA.UKY.EDU
Soil fertility and cropping systems

Henning, Jimmy C.

Associate Extension Professor

Telephone: (606)257-3144

E-mail: JHENNING@CA.UKY.EDU

Forage establishment, quality, management, and utilization

Herbek, James

Extension Professor

Telephone: (502)365-7541x205

E-mail: JHERBEK@CA.UKY.EDU

Applied research practices and management for profitable
grain crop production

Hildebrand, David F.
Professor

Telephone: (606)257-7319
E-mail: DHILD@POP.UKY.EDU

Genetic engineering of plants for improved quality and stress

resistance

Hunt, Arthur G.

Professor

Telephone: (606)257-3637

E-mail: AGHUNTO00@POP.UKY.EDU

Messenger RNA formation and metabolism in plants

Karathanasis, Tasos

Professor

Telephone: (606)257-5925

E-mail: AKARATHA@CA.UKY.EDU

Soil genesis, classification, and mineralogy

Kennedy, Brenda

Research Specialist

Telephone: (606)257-5023

E-mail: BKENNEDY@CA.UKY.EDU
Tobacco breeding-pathology

Lacefield, Eugene

Research Specialist

Telephone: (606)257-1825
E-mail: ELACEO@POP.UKY.EDU
Variety testing of soybeans

Lacefield, Garry D.

Extension Professor

Telephone: (505)365-7541X202

E-mail: GLACEFIE@CA.UKY.EDU

Applied research to improve forage establishment,
production, management, and utilization

Legg, Paul

Professor

Telephone: (505)365-7541X212
E-mail: PLEGG@CA.UKY.EDU

Dark tobacco breeding and genetics

Maksymowicz, Bill

Associate Extension Professor
Telephone: (505)365-7541X250

E-mail: WMAKSYMO@CA.UKY.EDU
Dark tobacco production and marketing

Martin, James R.

Extension Professor

Telephone: (502)365-7541X203

E-mail: JAMARTIN@CA.UKY.EDU

Managing problem weeds in agronomic crops

Murdock, Lloyd

Extension Professor

Telephone: (505)365-7541X207

E-mail: LMURDOCK@CA.UKY.EDU

Applied research on conservation tillage, soil compaction,
and soil fertility

Nielsen, Mark T.

Professor

Telephone: (606)257-3810

E-mail: MNIELSEN@CA.UKY.EDU
Burley tobacco breeding and genetics

Palmer, Gary

Associate Extension Professor
Telephone: (606)257-8667
E-mail: PALMER@CA.UKY.EDU
Tobacco production

Pearce, Bill

Research Specialist

Telephone: (606)257-1874
E-mail: WPEARCE@CA.UKY.EDU
Variety testing of corn

Pearce, Robert C.

Assistant Extension Professor

Telephone: (606)257-5110

E-mail: RPEARCE@CA.UKY.EDU

Burley tobacco production management systems

Perfect, Edmund

Assistant Professor

Telephone: (606)257-1885

E-mail: EPERFECT@CA.UKY.EDU

Soil management, physical properties of soils

Perry, Sharyn

Assistant Professor

Telephone: (606)257-4656

Plant biochemistry, molecular biology of embryogenesis

Pfeiffer, Todd

Professor

Telephone: (606)257-4678

E-mail: AGR044@UKCC.UKY.EDU
Soybean genetics and breeding

Phillips, Timothy D.

Assistant Professor

Telephone: (606)257-2937
E-mail: TPHILLIP@CA.UKY.EDU
Tall fescue genetics and breeding
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Poneleit, Charles G.

Professor

Telephone: (606)257-4934

E-mail: CPONELEI@CA.UKY.EDU

Breeding and genetics of corn with emphasis on grain quality
for food, feed, and industrial uses.

Powell, Jr., A.J.

Extension Professor

Telephone: (606) 257-5606

E-mail: AJPOWELL@CA.UKY.EDU

Turfgrass management, weed control, and cultivar evaluation

Rasnake, Monroe

Associate Extension Professor

Telephone: (50)365-7541X206

E-mail: MRASNAKE@CA.UKY.EDU

Soil erosion and water quality, soil fertility, poultry manure,
crops, forages, and biomass

Sikora, Frank J.

Associate Extension Professor, Adjunct
Telephone: (606)257-7355

E-mail: FSIKORA@CA.UKY.EDU

Soil testing and fertility

Slack, Charles

Research Specialist

Telephone: (606)257-3168

E-mail: CSLACK@CA.UKY.EDU

Herbicide evaluation and weed management

Smith, M. Scott

Professor and Chair

Telephone: (606)257-7310

E-mail: MSSMITH@CA.UKY.EDU

Research administration, soil microbiology, agriculture, and
environmental quality

Spitaleri, Robert

Research Specialist

Telephone: (606)257-4150
E-mail: RSPITALE@CA.UKY.EDU
Variety testing of forages

Taylor, Norman

Professor

Telephone: (606)257-5785
E-mail: NTAYLOR@CA.UKY.EDU
Red clover breeding and genetics

TeKrony, Dennis M.

Professor

Telephone: (606)257-3878

E-mail: DTEKRONY@CA.UKY.EDU

Evaluation and utilization of seed vigor as a component of
seed quality

Thom, William

Extension Professor

Telephone: (606)257-4633

E-mail: WTHOM@CA.UKY.EDU

Applied research on soil management, animal waste
management
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Thompson, James A.

Assistant Professor

Telephone: (606)257-9312
E-mail: JATHOMPS@CA.UKY.EDU
Soils B pedology

Tomes, Letha

Research Specialist
Telephone: (606) 281-1109
E-mail: LTOMES@CA.UKY.EDU
Foundation Seed Project

Tutt, Charles R.

Research Specialist
Telephone: (505)365-7541X258
E-mail: CTUTT@CA.UKY.EDU
Variety testing of grain crops

VanSanford, David A.

Professor

Telephone: (606)257-5811

E-mail: DVANSANF@CA.UKY.EDU
Wheat breeding and genetics

Wagner, George J.

Professor

Telephone: (606)257-5974

E-mail: GWAGNER@CA.UKY.EDU

Plant biochemistry, metal accumulation in crops

Wells, K. L.

Extension Professor

Telephone: (606)257-4768

E-mail: KWELLS@CA.UKY.EDU

Field research on practices to improve plant nutrient
efficiency in crop production

Williams, David W.

Assistant Professor

Telephone: (606)257-2715
E-mail: DWILLIAM@CA.UKY.EDU
Turfgrass science

Witt, William W.

Professor

Telephone: (606)257-1823

E-mail: WWITT@CA.UKY.EDU

Weed management and herbicide persistence in tilled and
no-tilled crops
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