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Letter of Transmittal

Office of the Director

To the Honorable Joan Finney,
Governor of Kansas

It is my pleasure to transmit herewith the report of the Agricultural Experiment Station of
the Kansas State University of Agriculture and Applied Science for the biennium ending
June 30, 1992. This report emphasizes new technology in agriculture for Kansas. The
research highlights include animal and crop production, water resources, environmental
studies, animal and human health, and economic aspects of agriculture. In addition, there
are lists of publications by Station scientists, lists of research projects still active and those
terminated during the biennium, a record of personnel changes, and a financial statement

for each year of the biennium.

Marc A. Johnson, Interim Director
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A Message from the Director

The Kansas Agricultural Experiment Station generates basic
and applied research to foster development of Kansas agri-
cultural industries, communities, and families. Rapid changes
in technology, industry, and markets make this research more
important now than ever before. Research in genetics and
production of crops and livestock, as well as marketing and
finance, is designed to keep the Kansas agricultural industry

competitive. Research in plant breeding, soil and water

conservation, and crop and livestock production methods

addresses issues where agriculture interfaces with the environment. Research in value-
added livestock and grain products and marketing explores ways to use Kansas agricultural
products in new markets. Research in food safety contributes to the protection of our food
supply and the image of agriculture. Research in community development explores means
of maintaining a high quality of life for people in communities that are losing population.
Research on families contributes to the happiness and well-being of our younger and older

populations.

This 36th Biennial Report of the Kansas Agricultural Experiment Station displays the results
of research reported to the public and the scientific community for the period 1990-92. A
talented and dedicated research faculty has produced these results. Resourceful research

assistants, graduate students, and classified staff also have contributed greatly to this output.

Kansas has been served well by its investment in the Kansas Agricultural Experiment Station.
This investment affects the position held in agricultural and food markets by Kansas farmers
and agribusiness people, the economic development of the state, the quality of our environment,
and the well-being of our families and communities. The mission of the land-grant university
is to address contemporary and future issues. As you study this report, you will see work on

the major issues of our day.

Marc A. Johnson
Interim Dean and Director
Agricultural Experiment Station
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Research Departments, KAES

COLLEGE OF AGRICULTURE

Agricultural Economics

Agronomy
provides soil testing service

Animal Sciences and Industry
includes International Meat and Livestock
Program
provides chemical analyses of feedstuffs

Entomology
provides Scanning Electron Microscope
service

Grain Science and Industry
includes Food and Feed Grains Institute,
International Grains Program, and
Agricultural Institute

Horticulture, Forestry, and Recreation
Resources

Plant Pathology
includes Wheat Genetics Resource Center

COLLEGE OF ARTS AND SCIENCES

Biochemistry
Biology

provides plant identification service
Chemistry
Economics
Physics

provides laboratory equipment repair service
Sociology, Anthropology, and Social Work

Statistics
provides statistical consultation and
assistance

COLLEGE OF BUSINESS ADMINISTRATION

Marketing

COLLEGE OF ENGINEERING

Agricultural Engineering
Chemical Engineering
Civil Engineering
Nuclear Engineering

m COLLEGE OF HUMAN ECOLOGY

Clothing, Textiles, and Interior Design

Foods and Nutrition
includes Sensory Analysis Center

Hotel, Restaurant, Institution Management and
Dietetics

Human Development and Family Studies

m COLLEGE OF VETERINARY MEDICINE

Anatomy and Physiology
Clinical Sciences
Laboratory Medicine
Pathology

Veterinary Diagnosis

m BRANCH STATIONS/CENTERS

Fort Hays Branch Station

Northwest Research-Extension Center
Southeast Kansas Branch Station

Southwest Kansas Research-Extension Center

m EXPERIMENT FIELDS

Cornbelt*

East Central*

East Central Horticulture*
Harvey County*
Irrigation**

Kansas River Valley**
North Central*

Pecan Field*
Sandyland**
Sedgwick County*
South Central*

*Agronomy
*Agricultural Engineering
*Horticulture



Researchersare
developing better ways
to predict wind
erosion, using a
portable wind tunnel
(Ieft photo) and a
larger tunnel with
simulated plants and
soil traps (right
photo).

A gravimetric diluter
automatically
dispenses buffer into a
food sample before
analysis (left photo).
A plant pathol ogist
usesa DNA
synthesizer in research
(right photo).

Many sophisticated
instruments can be
used inthefield to

evaluate plants:

a chlorophyll meter

measures green
pigment in leaves
(upper left photo);
a pressure bomb
determines water
potential of leaves
(lower left photo);
and a penetrometer
records firmness of
soil (right photo).

New Technology in Agriculture




This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service
has been archived. Current information is available from http://www.ksre.ksu.edu.

This instrument tests the breaking strength and A computerized infrared microspectrometer allows examination of
elongation of fabrics. the molecular structure of cellsin wheat kernels (upper photo).

An agronomist adjusts an instrument that measures evaporation
of water from soil and crops (lower photo).

Weather data are collected by This extruder blendsingredients with steam and water, then pushes the mixture
automated stations at several locations.  out to make many value-added products.




Research Highlights 1990 to 1992

s ANIMAL PRODUCTION

Fat Interacts with Monensin

The potential exists for interactions between
ionophores (like monensin) and supplemen-
tal fat in affecting ruminal fermentation and
performance of finishing cattle. Previous re-
search suggested that supplemental fat
might raise the threshold level for ionophore
response.

Animal scientists used 96 steers to test two
levels of fat (none and 4 percent) combined
with three levels of monensin (none or 180
and 360 mg/head/day) in the diet for 77
days. Dry matter intake, daily gain, and feed
efficiency were measured.

Monensin depressed feed intake much less
when the diet contained fat. Daily gain de-
creased linearly with increased monensin
level for steers fed no fat, but remained con-
stant in those fed 4 percent fat. Feed effi-
ciency also was improved by supplemental
fat across all monensin levels.

Carrying capacity
of pastures can be
increased by grain
supplementation to
cattle.

Roughage and Fat Levels in

Finishing Diets

Grain combinations may improve animal
performance by providing more even rates of
fermentation and energy utilization through-
out the digestive tract. Roughage levels are
important in maintaining animal health and
rumen function when two rapidly ferment-
able grains are utilized. Fat also may have a
modulating effect on rapid changes in rumi-
nal fermentation rates.

A researcher at the Southwest Kansas Re-
search-Extension Center tested three fat lev-
els (none, 4 percent, and 6 percent) and two
roughage levels (6 and 10 percent) in diets
containing high-moisture corn and steam-
rolled wheat. Feedlot performance, carcass

merit, and incidence of liver abscesses were
determined in yearling beef steers.

The 4 percent level of fat increased feed in-
take, average daily gain, and feed conversion
and also increased carcass weight. Roughage
level had minor effects on feedlot perfor-
mance but greater effects on carcass merit.
The 10 percent roughage level reduced liver
abscess scores.

Combined Growing-Finishing Program for

Steers

Growing and finishing phases usually are
conducted separately, so little research has
considered total performance from weaning
to slaughter. Producers need to know if car-
cass weight and quality can be manipulated
by postweaning management. The new tech-
nique of ultrasound measurements of backfat
can be used to predict carcass quality before
slaughter. This evaluation was incorporated
in a study at the Fort Hays Branch Experi-
ment Station.

Backfat thickness of 292 calves was measured
and used to separate three groups. Each
group was divided among five treatments in-
volving medium- or low-energy diets for dif-
ferent time periods or immediate placement
on full feed. All groups received the same
finishing ration until backfat measured 10
mm. Carcasses were evaluated, and percent
graded USDA Choice was recorded.

Results included several major observations
related to management. Measuring initial
backfat on weaned steers enabled sorting
them into outcome groups that reached 10
mm carcass backfat over a 140-day period.
Using a high-roughage diet in the growing
phase enabled steers in the high initial
backfat group to gain 53 pounds more before
reaching 10 mm carcass backfat than those
that were full fed. Compensatory perfor-
mance during the finishing phase resulted in
low- and medium-backfat steers reaching 10
mm at about the same final weight. Manage-
ment treatments that delayed slaughter date
increased USDA quality grades.

Grain Supplementation for Grazing Cattle
Stocker cattle managed under an intensive-
early program graze forage during the time
of highest nutritive value, but sometimes for-
age supply may be limited. Thus, low-level
supplementation with grain might enhance
productivity or help stabilize carrying capac-
ity of pastures. Animal scientists and agrono-
mists conducted a 4-year trial to monitor av-
erage daily gain of steers and changes in for-



age production when supplements of sor-
ghum grain were used in an intensive-early
stocking program.

Steers received no sorghum (control) or 2 or 4
Ibs rolled sorghum per head and grazed pas-
tures from early May through mid-July.
Weights were taken at the beginning and the
end of the trial and in mid-June. Available
forage was measured at the end of the graz-
ing period in July and at the end of the grow-
ing season (Oct. 15).

Average daily gain increased in direct pro-
portion to increasing levels of supplement
during the second part of the grazing period
(early June to mid-July) and for the entire pe-
riod. Averaged over the entire grazing pe-
riod, 9 to 10 lbs of grain were required for
each additional pound of gain over that of the
control group. Forage remaining in pasture
in July and October also increased with in-
creasing levels of supplement.

Better Feed for Weanling Pigs

Wheat gluten (WG) is a Kansas product that is
used primarily by the baking industry to im-
prove the protein concentration of poor quality
flours. However, it has potential as an ingredi-
ent in diets for weanling pigs. Animal scien-
tists used spray-dried WG to replace dried
skim milk or soybean meal in diets for phase 1
(0 to 14 days postweaning) and to replace dried
whey in diets for phase 2 (14 to 21 days
postweaning). Over the entire test period, pigs
fed WG in phase 1 had improved average daily
gain, feed to gain ratio, and average daily feed
intake. In phase 1, pigs fed WG had improved
average daily gain, feed to gain ratio, and aver-
age daily feed intake. In phase 2, pigs fed WG
had similar average daily gain but improved
feed to gain ratio compared to those fed dried
whey. Thus, feeding WG in phase 1 resulted in
noticeable improvements in pig performance
for the entire nursery period.

Recent research in the Department of Animal
Sciences and Industry has shown that spray-
dried blood meal (a by-product of the meat-
processing industry) is an effective protein
source in starter-pig diets. A follow-up study
compared three products: spray-dried por-
cine, spray-dried bovine, and flash-dried bo-
vine blood meals. Each diet contained 10 per-
cent dried whey and 2.5 percent blood meal.
Pigs fed diets containing either source of
spray-dried blood meal had improved aver-
age daily gain and feed efficiency compared to
pigs fed diets with the flash-dried blood meal.
Apparently, source of blood meal is not im-
portant, but it must be spray dried to optimize
performance of starter pigs. Another study
with spray-dried avian blood meal confirmed
these results.

Form and Particle Size of

Finishing Diets for Swine

Particle size reduction by grinding and
pelleting can improve mixing and handling
characteristics of diet ingredients. Animal
scientists, a grain scientist, and a veterinarian
cooperated in a study comparing corn
ground to four particle sizes and fed as meal
or pellets to finishing pigs.

Various additives
and smaller particle
sizes of dietsimprove
swine performance.

In general, reducing particle size increased
electrical energy required for milling and de-
creased production rate. However, reduced
particle size decreased feed intake and in-
creased efficiency of gain. Pelleting the diets
also increased efficiency of gain and average
daily gain. Although stomach lesions were
more common with reduced particle size and
pelleting, performance was not affected. Par-
ticle size reduction and pelleting both de-
creased daily excretion of dry matter and ni-
trogen in feces, which could reduce disposal
problems. Considering all factors evaluated,
a particle size of 600 to 500 micrometers is
recommended for both meal and pelleted
diets.

Roasted Soybeans for Dairy Calves

Young calves require a diet high in protein
and energy, which can be provided by soy-
beans. However, raw soybeans contain sev-
eral antinutritional factors that lower their
feed value. Heat treatment (roasting) can
minimize activity of these factors, but the op-
timum temperature has not been determined.

In a study in the Department of Animal Sci-
ences and Industry, soybeans were roasted at
270°F, 295°F, or 325°F and fed to Holstein
calves in starter diets for 8 weeks. Weekly
and overall consumptions were greater for
calves fed the diets with soybeans roasted at



Grain sorghumwith
low test weight can
be fed to sheep.

270°F or 295°F. Gains and feed to gain ratio
were higher for calves fed the diets with soy-
beans roasted at 295°F. At that temperature,
rumen-undegradable protein (which can be
utilized in the small intestine) was about 60
percent, and a trace of lipase activity re-
mained. Beans roasted at higher tempera-
tures contain heat-damaged proteins and
may be less palatable.

Feeding Sorghum to Sheep

When grain sorghum is affected by drought
or frost before seed maturation, test weight of
grain can fall below 50 Ibs/bushel. The
smaller kernels generally have a higher con-
tent of crude protein and are priced lower. A
test was conducted by animal scientists to
compare sorghum of normal, medium, or
low test weight and corn in finishing rations
for ewe lambs.

Lambs fed the medium and low sorghum
consumed more feed and had higher daily
gains than those fed normal sorghum or corn.
Feed costs per hundredweight of gain fa-
vored the low sorghum ($23.06 / cwt versus
$26.87 / cwt for corn). Overall, the low test-

weight sorghum was efficiently utilized by
finishing lambs and should be considered by
producers when a favorable price structure
exists.

Can Implants Improve Marketability of

Rams?

Implants of zeranol have the potential to
modify some of the characteristics that reduce
the market value of ram lambs. Animal scien-
tists compared groups of ram and wether

lambs with and without zeranol implants at
birth.

Implants improved postweaning average
daily gain and feed efficiency. Rams grew
faster in the postweaning period and were
heavier and leaner than wethers at slaughter.
Carcass quality traits and total salable cuts
were similar for all groups. Implanting had
minimal effect on pelt removal, but implanted
lambs produced heavier, thicker pelts. A
taste panel rated chops from implanted rams
as less tender than those from other groups.
Thus, this program of zeranol implants pro-
duced only minor improvement in perfor-
mance and carcass quality of ram lambs.

m ANIMAL HEALTH

Diagnosis of Swine Dysentery

Swine dysentery represents a significant eco-
nomic threat to the swine industry in Kansas.
Early and specific detection of the organism

that causes this enteric disease has been
difficult.

Veterinarians recently developed a specific
monoclonal antibody to the pathogenic or-
ganism and to a related, nonpathogenic spe-
cies. This provides the diagnostic laboratory
with the ability to identify and differentiate
these organisms in feces and tissues from in-
fected animals. Early diagnosis is very im-
portant in preventing and controlling swine
dysentery.

Control of Liver Abscesses

The incidence of liver abscesses in grain-fed
cattle is about 25 to 30 percent. Economic
losses include liver condemnation at slaugh-
ter, reduced weight gain, and reduced feed ef-
ficiency. The loss per animal with severe liver
abscesses ranges from $25 to $66. The infec-
tion is caused by a bacterium that normally
inhabits the rumen.

Animal scientists and veterinarians have been
conducting research to understand the patho-
genic mechanisms of the infection. Evidence
indicates that the organism produces a toxin
that kills white blood cells and causes the ab-
scesses. This toxin is being studied with the
goal of producing a protective vaccine. This




would eliminate the use of antimicrobial feed
additives to control liver abscesses.

Vitamin Supplements for Dairy Calves
Previous research has indicated health ben-
efits from increased vitamin E supplementa-
tion to young calves. However, studies with
other animals suggest that vitamin A, which
often is added to milk replacers, can interfere
with the absorption of vitamin E. Veterinar-
ians and animal scientists tested this hypoth-
esis by using low and high concentrations of
vitamins E and A in four combinations.
These were fed to young calves in milk re-
placers for 6 weeks. Blood samples were ana-
lyzed, and several measures of immune func-
tions were made.

Increased supplementation of vitamin A
tended to improve responses that rely on a
healthy mucous membrane. Simultaneously,

= CROP PRODUCTION

the immune func-
tions that utilize
vitamin E tended
to be improved by
increased vitamin
E and to be inhib-
ited by the combi-
nation of low vita-
min E and high vi-
tamin A. Another
immune function
was enhanced by
high vitamin E but
inhibited when
high vitamin A
was fed at the
same time. These
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results provide
evidence that vitamin A can interfere with vi-
tamin E, especially when both are fed at high
concentrations.

Recent Crop Releases

Three new sources of alfalfa germplasm were
released during the biennium. KS220 is resis-
tant to several diseases and three types of
aphids. KS221 shows resistance to six dis-
eases and two types of aphids. KS222 is de-
rived from the variety Anchor and has mul-
tiple pest resistance.

KS96 sorghum germplasm is partially derived
from a grassy type of sorghum originating in
Russia and has resistance to a new greenbug,
Biotype I. This biotype first appeared in Kan-
sas in 1990 and has potential to disrupt sor-
ghum production. Unfortunately, several
years are required for exotic germplasm to
find its way into commercially acceptable
hybrids.

Weskan winter barley has improved yield,
test weight, and winter hardiness compared
to other varieties grown in Kansas. Because
of its lodging potential, this new barley is rec-
ommended mainly for dryland production in
western Kansas.

Several new wheats were released from 1990
to 1992. Hamlet hard red winter wheat was
derived from a cross with rye. It’s a tall, late-
maturing variety with resistance to Biotype L
of Hessian fly. Arlin is a hard white winter
wheat variety with improved adaptation and
disease resistance and superior milling and
baking quality. Its white color and baking
quality should enhance the growth of the
fledgling hard white wheat industry in Kan-
sas. KS84HW196 hard white winter wheat
performs best under dryland conditions in
western Kansas. It is resistant to stem rust

and shows very good milling and baking
qualities. KS89WGRCI hard red winter
wheat is stress resistant and has better
growth, greater kernel weight, and greater
yield than its parent line under conditions of
heat and drought. KS9OWGRC10 is a hard
red winter wheat with resistance to leaf rust.
Adult plants were immune to infection at
four Kansas locations in 1990. KS91WGRC14

In milk replacers for
calves, vitamin A
can reduce the
health benefits from
vitamin E.

The Wheat Genetics
Resour ce Center
preserves plant
material that is used
in developing new
and better varieties
of wheat.




durum wheat is resistant to stem rust and
powdery mildew.

The hard red winter wheat, Karl, was re-
leased about 3 years ago and continues to
prove itself. In 1992, it was among the top
five varieties grown in eastern and central
crop reporting districts of Kansas, ranking
first in three districts. Its milling and baking
qualities are rated as exceptional. Cargill
flour mills in Kansas recognized Karl’s very
high protein content by paying a premium of

5 cents per bushel. The company stressed the

importance of identity-preserved varieties
that have characteristics vital to their
end-use.

Test plotsare
harvested for
evaluation of yield,
nitrogen use by
plants, and other
factors.

Seed safeners can
protect grain
sorghum from
herbicide injury.

Previous Crops Affect Wheat

At the Southeast Kansas Branch Experiment
Station, wheat was planted after wheat, soy-
beans, or grain sorghum, and three rates of
nitrogen fertilizer were applied with four dif-
ferent schedules. Yield was highest for
wheat following wheat and lowest for wheat
following grain sorghum. Apparently, nitro-
gen fertilizer was immobilized temporarily in
the sorghum stalk residue near the soil sur-
face and, thus, was unavailable to the grow-
ing wheat plants. Rate of nitrogen applica-
tion had more significant effects on wheat
than time of application. To produce opti-
mum yields, wheat following grain sorghum
needed 120 Ibs/acre, whereas wheat follow-
ing soybeans needed only 40 lbs/acre.

These data indicate that deeper placement of
nitrogen fertilizer is advisable when wheat
follows grain sorghum. Also, nitrogen
should be applied to attain maximum yields
from wheat following late-maturing soy-
beans. Although they fix nitrogen in their
roots, not enough time is available in late fall
or early spring for soil microorganisms to
break down this nitrogen into a form that
wheat plants can use.

Late-Planted Winter Wheat

Winter wheat in the Great Plains is not al-
ways planted at the optimum time. Some-
times replanting is necessary following stand
loss to wind, pests, or winter killing. In other
cases, the seedbed may be too dry or too wet
to plant at the normal time. Additionally,
planting may be delayed purposely to avoid
disease or insects, to pre-irrigate, or to accom-
modate a double-cropping sequence. To
identify responses to delayed establishment,
an agronomist at the Southwest Kansas Re-
search-Extension Center planted wheat at
monthly intervals from October 1 to April 1.

The resulting relative grain yields were: Octo-
ber 1-100 percent; November 1-77 percent;
December 1-59 percent; January 1-57 percent;
February 1-41 percent; March 1-16 percent;
and April 1-0 percent. Relative to wheat
planted on the optimum date (October 1), that
planted on March 1 was the last to produce
heads and grain, produced the smallest grain
with the lowest test weight, and had the few-
est kernels/head. These results can assist
farmers, seed sellers, crop insurers, and others
to decide when it is too late to plant winter
wheat in this area.

Response of Grain Sorghum Hybrids to

Herbicides and Seed Safeners

Researchers in the Department of Agronomy
conducted greenhouse and field studies for 2
years to determine sensitivity of 20 grain sor-
ghum hybrids to preplant, incorporated treat-
ments of Dual and Lasso herbicides. The
safening abilities of Screen, Concep 1II, and
Concep II plus Apron seed treatments also
were compared.

These safeners did not slow seedling emer-
gence in the field or greenhouse and generally
prevented herbicide injury to all hybrids. The
differences in efficacy among seed treatments




were due to hybrid response. Thus, use of
seed safeners with Dual and Lasso is still rec-
ommended. Wide variations in response to
the two herbicides were seen among the sor-
ghum hybrids tested. None of them could be
characterized as more tolerant of herbicides.
However, sound production practices can re-
duce the potential for injury.

Comparison of Sunflower and Sorghum
As groundwater from the Ogallala Aquifer
dwindles in Kansas, farmers are returning to
dryland techniques and becoming more inter-
ested in drought-resistant crops like sorghum
and sunflower. Agronomists have shown
that sunflower uses more water than sor-
ghum, but the physiological reasons were not
known. Further research was done to mea-
sure differences between the two crops grow-
ing on a silt-loam soil.

Sunflower showed a higher rate of evapo-
transpiration and lost more water per unit of
photosynthetically active radiation inter-
cepted. The cooler leaf temperature of sun-
flower was a further indication that it was los-
ing more water. Sunflower also maintained a
high leaf water potential and had a lower
photosynthetic rate. Sorghum used water to a
soil depth of 1.6 meters throughout the sea-
son. However, sunflower roots reached as
deep as 2.7 meters to find water late in the
season, when dry conditions usually prevail.
These results suggested that sunflower would
be appropriate in rotations with other crops
(like sorghum) that have shallow root systems
or after irrigated crops to take advantage of
water at lower depths.

Milkweed as a Row Crop

Fifty milkweed ecotypes, including showy
milkweed, common milkweed, and Kansas-
derived hybrids between these species, were
collected from 10 states and tested at the
Southwest Kansas Research-Extension Center.

Milkweed floss (the tufts of hairs on seeds) is
composed of hollow cellulose fibers and can
be used as insulative batting to supplement
or replace imported goose down. Latex from
the stems has potential uses in fuel and
rubber.

Crop establishment was excellent, with seed
germination as high as 80 percent resulting in
uniform stands. Starting in the second year,
the plants grew each spring from under-
ground buds. Although planting various
milkweeds close together provided good con-
ditions for cross pollination, production of
pods was low. Over a 4-year period, 15 lines
of the two species produced an average yield
of 189 pounds of floss per acre, whereas in-
terspecific hybrids produced 312 pounds per
acre. Approximately 500 pods were required
to collect a pound of floss. Although the hy-
brids matured later, they had more pods per
stem and, thus, higher yield of floss.

A market for milkweed floss already exists
and provides a major incentive to solve the
remaining production problems and select
plants with high yield for further develop-

Sunflower roots
reach deep into the
soil for water not
used by other crops.

Milkweed has
potential to bea
profitable crop in
Kansas.
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Type, amount, and
placement of
fertilizer all affect

Crop response.

ment. As promising varieties and hybrids
are recognized, they are sent to a company in
Nebraska that grows milkweed, processes
the floss, and makes products. In view of the
high value of the floss and a projected use of
2.8 million pounds per year, milkweed could
be a profitable row crop in Kansas.

Response of Small Grains to Fertilizer
Changes in the farm program have allowed
the use of “Flex-Acres” to plant any field
crop adapted to an area. Some producers are
planting spring small grains directly into
grain or forage sorghum stalks without any
tillage. Knowing which small grain to plant
and how it responds to fertilizer will help
producers to optimize their profits. An
agronomist at the Fort Hays Branch Station
planted oats, barley, spring wheat, and win-
ter wheat in February. Starter fertilizer (50
Ibs 18-46-0) was used alone, with 40 Ibs N/
acre, or with a combination of N and phos-

phorus (P).

The highest yields were produced by the
starter plus N fertilizer combination. Test
weights of barley and spring wheat were
higher with all fertilizers. Oats had a slightly
higher test weight with starter fertilizer, and
winter wheat responded to N and the N-P
combination. Overall, crops on this low fer-
tility soil responded best to the N-P
combination.

In a follow-up study, five rates of the same
starter fertilizer were applied to spring barley
planted in February. Yields increased with
each higher level of fertilizer (up to 100 Ibs/
acre). Test weights were not affected. Plant
height increased then leveled off at 60 Ibs fer-
tilizer per acre. Each producer should deter-
mine the cost of the starter fertilizer (includ-
ing application) and the price for barley in his
area. The highest rate of fertilizer may not be
the most economical, even though it pro-
duced the greatest yield.

Fertilizer for Irrigated Corn

and Grain Sorghum

Nitrogen (N) and phosphorus (P) fertilizers
were applied for 30 years to irrigated, con-
tinuous corn and grain sorghum at the South-
west Kansas Research-Extension Center. An
agronomist and an agricultural economist
evaluated the effects of long-term fertilization
on grain production, soil chemical properties,
and production economics.

Grain yields of both crops were increased by
N and P applications. The economic, opti-
mal, N rates were about 155 lbs/acre for irri-
gated corn and 135 lbs/acre for irrigated sor-
ghum. The addition of fertilizer P at 40 Ibs/
acre was sufficient to maintain soil P levels

for sorghum, but a higher rate was needed for
corn. Application of P with N decreased ni-
trate accumulation in the soil, emphasizing
the importance of a balanced fertility pro-
gram. Application of N in excess of that
needed for crop growth reduced net income
and increased nitrate accumulation and leach-
ing below the zone of active crop roots.

Fertilizers for Bromegrass

Much of the cool-season grass acreage in Kan-
sas is fertilized with urea-containing nitrogen
(N) compounds. However, without tillage to
incorporate these fertilizers, potential exists
for N loss by volatilization and / or immobili-
zation. Agronomists tested two rates of urea
ammonium nitrate (UAN) solution either sur-
face broadcast or surface banded on estab-
lished smooth bromegrass. More forage with
higher protein content was produced with the
surface band method. Broadcasting fertilizer
allowed more opportunity for N loss.

Many questions exist about the need for sul-
fur (S) fertilizer for cool-season grasses in
Kansas. A study compared two S rates and
two S sources on smooth bromegrass at two
locations. The addition of S significantly in-
creased yields at both locations. An amount of
15 Ibs S/ per acre seems adequate.

Many acres of established bromegrass in Kan-
sas are on soil that tests low in phosphorus
(P). Under these conditions, bromegrass may
be unable to utilize applied N fully. Agrono-
mists used two rates of P with 100 Ibs N/acre
on smooth bromegrass in a soil containing 11
Ibs P/acre. The 30 Ib level of P plus N pro-
duced an additional 710 Ibs of forage com-
pared to the treatment receiving only N. This
result confirms that use of phosphate on bro-
megrass is necessary when soil P levels are
low.

Nitrogen Placement in No-Tillage Systems
Placement of nitrogen (N) fertilizers is impor-
tant in fields with high levels of crop residue.
Over a 6-year period, agronomists evaluated




three placement methods (dribble, broadcast,

and knifed into soil) with several rates of urea
ammonium nitrate (UAN) for no-tillage grain
sorghum.

Grain yields and N concentrations in leaves
and grain were increased by N fertilization.
Usually, more than 50 lbs/acre were needed
to produce optimum yields. Knifed place-
ment of UAN consistently gave the highest
grain yields and plant concentrations of N.
Greater uptake of N by plants means less N in
the soil to be leached into groundwater. The
yield increase from the knifed method would
provide an additional $30 per acre income for
producers. These results emphasize the im-
portance of good N management in high-
residue production systems, both to maxi-
mize yields and profits and to minimize po-
tential leaching.

Effect of Tillage on Nitrogen Movement
Conservation tillage is being promoted to de-
crease soil erosion, but it may increase leach-
ing of agricultural chemicals that contaminate
groundwater. Agronomists compared no till-

= IRRIGATION

age and conventional tillage systems for corn
fertilized with two rates of ammonium nitrate
or cattle manure. Corn was sampled at vari-
ous growth stages to measure nitrogen (N)
uptake, and yield was determined. Soil
samples were taken in 2 years before planting
and after harvest and analyzed for nitrate
content.

Yields and test weights tended to be higher
with no tillage Nitrogen uptake by corn at
the V-6 growth stage generally was greater
with conventional tillage because of earlier
emergence. However, when soil moisture be-
came limiting, the no-till corn was able to use
water more efficiently and take up more N.
Soil nitrate profiles showed a high amount of
residual N in the fall in the manured treat-
ments. They also indicated mineralization of
N over winter. These changes were slightly
greater with conventional tillage. Mineral-
ized N and residual N in the soil are vulner-
able to leaching when rain occurs. Under the
conditions of this study, the no-tillage system
performed better and did not increase
chances of groundwater contamination.

LEPA Irrigation System Conserves Water
A Low Energy Precision Application (LEPA)
sprinkler system was installed at the South-
west Kansas Research-Extension Center in
1989. LEPA nozzles deliver water near the
ground under the plant canopy, so less water
is lost via wind or interception by the plants.
An agricultural engineer has been evaluating
LEPA performance for irrigating corn and
has summarized results for 3 years. Dikes or
deep ripping are necessary with LEPA sys-
tems to store water for infiltration and pre-
vent excessive runoff, so the field was fur-
row diked. Four amounts of irrigation and
three frequencies were tested. Soil water
was measured, and crop yields were
determined.

Irrigation frequency did not affect yield sig-
nificantly. Yields did increase somewhat
with greater amounts of water but were not
significantly reduced by underirrigation or
increased by overirrigation. Total water use
by the crop followed similar trends. The
long-frequency plots required less irrigation
water, because they had more opportunity to
capture rainfall. The cost to place an LEPA
sprinkler head in a new installation (approxi-
mately $5,000) could be paid off in 3 to 5
years, depending on fuel costs and corn
prices. The $10,000 price to convert an exist-
ing system to LEPA is harder to justify, un-
less fuel costs are high and water is limiting.

Using Drip Irrigation for Corn

Water is the most limiting factor in crop pro-
duction in western Kansas. Drip irrigation
has been shown to decrease water use, while
maintaining high yields and crop quality. It
offers the potential to reduce the amount of
water applied to corn because it has an appli-
cation efficiency of nearly 100 percent. Sub-
surface drip irrigation supplies water to the
root zone of crops. The water flows at low
pressure through plastic tape and drips out
of the tape through emitters located at fixed

LEPArrigation
delivers water near
the ground and
reduces loss by wind.
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Correct amounts and
timing of irrigation

efficient production
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are essential for

of corn.

intervals. An agricultural engineer at the
Northwest Research-Extension Center evalu-
ated the use of subsurface, drip irrigation for
corn over 3 years. Treatments included no ir-
rigation and irrigation at 25, 50, 75, 100, or
125 percent of calculated evapotranspiration
(ET). Scheduling was based on the amount
of calculated depletion of soil water in the
root zone. Timing of summer rainfall and
high ET resulted in higher than normal irri-
gation needs in all 3 years. However, yields
were excellent. The highest water use effi-
ciency was obtained with irrigation supply-
ing about 25 percent less than the calculated
normal, full-irrigation amount. The 3-year
average yield for this treatment was 198
bushels/acre. Approximately 7.5 to 8.5 bush-
els of corn were produced for each inch of
water used by the crop when overirrigation
and severe underirrigation were avoided.
Overirrigation not only increased water use
but also decreased yields.

To make drip irrigation feasible for corn in
western Kansas, longer dripline laterals may
be needed to decrease installation and man-
agement costs. Another study at NWREC
compared the performance of driplines 330 ft
(0.0625 mile) and 660 ft (0.125 mile) in length.
Calculations of the hydraulics of these longer
driplines indicated that water distribution
differences of about 15 to 20 percent would
occur along the 660 ft length. However, no
effects were observed on crops yields, water
use, water use efficiency, or soil water at har-
vest. These results indicate that, with proper
irrigation management on low-slope fields,
driplines as long as 660 feet will perform ad-
equately. Their use will reduce installation
costs.

Agricultural engineers also investigated drip
irrigation for corn at the Southwest Kansas
Research-Extension Center. Irrigation water
was applied at intervals of 1, 3, 5, and 7 days
in the amount consumed since the previous
irrigation. Corn yields and water use were
measured for two growing seasons. The
highest average yield of 202 bushels/acre
was obtained with irrigation every day.
However, yields for the other irrigation inter-
vals were not statistically different. Water
use efficiency was significantly higher for the
7-day interval than for the 1-day and 3-day
intervals. The treatments with longer inter-
vals between irrigations utilized rainfall more
effectively and lost less water below the crop
root zone.

Water Management for Corn

Irrigation scheduling should involve apply-
ing water frequently enough to avoid stress
on the crop and in amounts adequate to re-

charge the soil to the depth required by local
conditions. When water supply is limited,
producers need adequate information on
yield response to irrigation water applied at
various growth stages. Agronomists com-
pared five timings of irrigation (one, two, or
three applications related to growth stage
and when 65 percent of available soil water
was depleted) for corn. Total water use effi-
ciency was calculated.

i \
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Maximum yields (averaged over 10 years)
were achieved by irrigating at 65 percent
depletion. Irrigating once at tassel gave 82
percent of maximum yield, and irrigating at
tassel and again 1 week later gave 92 percent
of maximum. Irrigation at 65 percent deple-
tion also gave the highest water use effi-
ciency. The first irrigation for that treatment
nearly coincided with the first tassel stage.
Thus, results indicate that to attain accept-
able corn yields, scheduled irrigation should
begin when the first tassels appear in the
field.

Transition from Irrigated to

Dryland Production

A long-term study at the Northwest
Research-Extension Center sought to identify
potential problems in the transition from irri-
gated to dryland cropping systems. Soil pH,
residual phosphorus (P) in soil, and yields of



dryland grain sorghum were measured. The
nitrogen fertilizer applied several years before
was still affecting soil pH and P levels in 1991,
but this had no effect on sorghum yields. A
logical approach would be to reduce N rates
during the last 2 years of irrigated produc-

s SILAGE

tion. Periodic soil testing could identify P
buildup and the need to stop applications. In
addition, formation of tillage pans, which re-
duce root volume and available water sup-
ply, should be avoided, or the pans should be
destroyed before the transition.

Inoculants Improve Silage

During 10 years of silage research in the De-
partment of Animal Sciences and Industry, in-
vestigators have compared fermentation char-
acteristics, dry matter recovery, and effects on
cattle performance of untreated silage; silage
treated with lactic acid bacteria; and silage
containing nonprotein nitrogen (NPN)
sources, including urea, anhydrous ammonia,
and a urea-molasses mix. Producers use
NPNs to increase protein content.

However, results showed that NPNs, espe-
cially anhydrous ammonia and urea, ad-
versely affected fermentation and cattle per-
formance. Inoculating with lactic acid bacte-
ria improved fermentation efficiency, dry
matter recovery, and gain per ton of crop
ensiled. A major advantage of these bacteria
is that they immediately start converting
sugar to acid, dropping the pH level of silage
to 4 or less. An acid pH favors preservation
of good quality silage. The initial costs of in-
oculating will be compensated by the in-
creased livestock gains.

Losses from Top Spoilage

in Horizontal Silos

Kansas produces about 3 million tons of si-
lage annually from corn and sorghum. Dur-
ing the past three decades, large horizontal si-
los have become the most common means of
storage. However, in these structures, a high
percentage of the silage is exposed to the en-
vironment. A group of animal scientists com-
pared losses in the top layer of horizontal

silos that were sealed with plastic sheeting or
unsealed and contained corn or sorghum si-
lage. Samples were obtained in 2 years from
the top 3 feet in 30 horizontal silos in four
areas of western Kansas. The ash content
was used to calculate organic matter (OM)
loss; pH and dry matter (DM) also were
measured.

Estimated spoilage losses of OM in the top 18
inches averaged 39 percent in 1990 and 51
percent in 1991. Sealing reduced these losses
by 16 and 37 percent in the top 18 inches and
by 4 and 13 percent in the second 18 inches in
the 2 years. Dry matter contents were lower
in forage sorghum silages and in sealed si-
lages. Generally, pH was higher in the top 18
inches of silage and in the unsealed silos.

The higher pH values near the surface of the
unsealed silos were typical of severely dete-
riorated silage. Thus, sealing horizontal silos
can significantly reduce spoilage losses.

A follow-up study in small bunker silos con-
firmed that sealing can significantly reduce
OM and also DM losses. Immediate sealing
was more effective than delayed sealing (7
days after silos filled). Unsealed silages from
both sorghum and corn had much higher
temperatures in the top 3 feet.

Silage losses from top spoilage probably are
due to an interaction of various chemical,
physical, and microbiological processes and
need to be studied further. However, results
to date show that sealing silos immediately
after filling greatly improves storage effi-
ciency and silage quality in the top 3 feet.

Whole plants of grain
sorghumare
harvested for silage.
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Polymer granulesin
soil hold water and
reduce compaction.

m HORTICULTURAL CROPS

Polymers Improve Turf

Research in the Department of Horticulture,
Forestry, and Recreation Resources is assess-
ing two uses of a granulated polymer (cross-
linked polyacrylamide) in turf: to increase
time between waterings and to reduce soil
compaction. The granules are used com-
monly in greenhouses and nursery opera-
tions to minimize irrigation. Each small
granule can absorb from 50 to 1,000 times

its weight in water.

Soil compaction often occurs in turf on ath-
letic practice fields. The hard surface con-
tributes to the many injuries that happen
during practice. Polymer granules may in-
crease shock absorbency of turf. As they
soak up water and expand, the granules

loosen the soil and reduce compaction. They

should remain active in soil for 4 to 7 years.
A specially designed implement deposits
granules in grooves cut 3 to 4 inches deep in
turf. Further tests will determine the opti-
mum amount of granules to apply for con-
serving water and reducing compaction.
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Large Patch Disease in Zoysia Grass
Symptoms of patch disease include large,
circular patches occurring in the spring and
fall. Many (but not all) crowns within the
patch are killed, resulting in a thinning of
the turf. The patches are much slower to
green-up in the spring and often display a
bright orange color around the margins. Be-
cause these symptoms are variable, more
than one organism could be involved in the
disease. Horticulturists and a plant patholo-
gist isolated fungi from diseased zoysia

grass and then determined which ones caused
the patch symptoms.

In greenhouse tests, several fungi caused
damage to zoysia plants. In field tests, only
two produced patch symptoms. One fungus
caused small, circular patches with no living
plants in the center. However, Rhizoctonia
solani caused the typical larger patches with
orange margins. Researchers concluded that
this organism is the most common agent of
cool weather, large patch disease of zoysia
grass in Kansas.

Further research showed that several fungi-
cides could prevent large patch disease if they
were applied in late September. Spring appli-
cations of some fungicides can help suppress
further activity of the fungus but may not im-
prove recovery of zoysia within the patches.

New Bermudagrasses Available

Two new cultivars of bermudagrass have
been developed and released by the Depart-
ment of Horticulture, Forestry, and Recre-
ation Resources. Midfield and Midlawn are
cold tolerant, high quality, and dependable.
They also have fine texture, dark green color,
and good sod density. Midlawn has a less ag-
gressive growth habit and is suitable for
home lawns and golf courses. Midfield is
more aggressive, so it establishes rapidly and
can recover from injury. It maintains better
turf at lower management levels than
Midlawn. Therefore, it is recommended for
high traffic areas like playgrounds and ath-
letic fields. Bermudagrass is becoming more
popular because it requires little water and
crowds out most weeds.

Native Plums: A New Crop

Eight species of native plums are found in
Kansas; four of these are collected locally and
processed into jams, jellies, and preserves.
The sandhill plum (Prunus angustifolia) re-
cently has become the basis of a cottage in-
dustry in the state. Horticulturists initiated a
study in 1990 to measure genetic diversity in
sandhill plums. They established a planting
of 120 seedlings; 59 of these produced their
first fruit crop in 1991.

The shrubs showed sufficient genetic varia-
tion in form and fruit size, quality, and yield
to allow for rapid crop improvement by selec-
tion. Chemical controls exist for the diseases
and insects that attack native plums. The di-
mensions and growth habit of the shrubs are
similar to those of highbush blueberry.
Therefore, harvesters developed for the blue-
berry industry could be adapted easily.



Until recently, sandhill jam and jelly were
produced only for home consumption. With
the rapid rise of consumer interest in regional
and specialty foods, two companies in Kansas
have begun manufacturing sandhill plum
products for national distribution. They pur-
chase fruit collected from wild shrubs. Four
new products have been developed by the
Value-Added Center at KSU: pancake syrup,
ice-cream topping, naturally sweetened
spread, and artificially sweetened spread. Se-
lection and cultivation of sandhill plums with
large and high quality fruits will allow this
new industry to expand.

Trees and Melons:

A Profitable Combination

Agroforestry is the practice of growing
woody plants (usually trees) with an agricul-
tural crop on the same land. An example is
the combination of Scotch pine Christmas
trees and muskmelons developed recently by
horticulturists.

Production of Christmas trees in Kansas is in-
creasing, although 6 to 10 years may be re-
quired before they are marketable. During
this time, producers receive no cash returns
on their investment. Using the areas between
rows of trees to grow an annual crop for a
local market could provide needed income.

Melons were planted shortly after Scotch pine
seedlings (a procedure called relay intercrop-
ping). Drip irrigation with and without black
plastic mulch was used in some plots. In each
year of the 2-year study, melons were har-
vested nine times and pine seedlings were
measured three times.

Numbers and weights of melons were
greater with use of both plastic mulch and
drip irrigation. However, the plastic mulch
reduced growth of pine seedlings. Thus, the
best production system for both crops would
be drip irrigation on bare ground. A partial
economic analysis showed that annual re-
turns from melon sales could range from
$6,880/ha to $26,250/ha, depending on in-
puts and melon price.

New Flowering Dogwood

The soil and climatic conditions of south
central Kansas present major limitations to
the establishment of flowering dogwood.
These include poor soil drainage; high soil
pH; hot summers; and cold, dry conditions
in winter that reduce flower bud opening in
the spring. Starting with 125 dogwood seed-
lings in 1975, a horticulturist at the Horticul-
ture Research Center in Wichita has evalu-
ated growth and performance with various

soil amendments and exposures to sun and
shade.

One superior seedling consistently flowered
in open, sunny conditions after severe win-
ter weather (temperatures as low as -23°F).
This selection has been named and regis-
tered as Cornus florida Ozark Spring. The
cultivar is expected to perform best along
the western and northern edges of the spe-
cies’ natural range, particularly in Okla-
homa, eastern Kansas, and throughout the
Ozark region of Missouri and Arkansas.
The northern limits of its adaptation will be
tested further when plants have been pro-
duced on their own roots.

Muskmelons can be
intercropped with
Scotch pine
seedlings.

Ozark Spring isa
variety of dogwood
adapted to the
Kansas climate.
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Genetic engineering
has provided wheat
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with additional
resistance to
Hessian fly.

m INSECT PESTS

Outwitting the Hessian Fly
The Hessian fly is a major pest of wheat in
the United States, causing 5 to 10 percent

of the plant to feed.

losses in production annually. Adults
Susceptible wheat
seedlings eventually

emerge from infested
wheat stubble in au-
f tumn and deposit eggs
. in the leaves of emerg-
: ing seedlings. The
eggs hatch, and larvae
migrate into the leaf
I sheaths near the base
die. In the spring, flies
emerge and infest new wheat plants. Be-
cause the insect depends on the plant for sur-
vival, strong selection pressure has been ex-
erted on it to overcome resistance in wheat.
This has forced breeders to search continually
for new resistance genes to incorporate into
wheat.
Entomologists and agronomists, working to-
gether, have found a new source of resistance
inrye. Critical parts of rye and wheat chro-
mosomes were broken apart with X-rays,
then a segment of the rye chromosome was
inserted into the wheat chromosome. The re-
sulting plants had all the characteristics of
wheat plus the Hessian fly resistance of rye.
Grain from the plants had good milling and
baking qualities. This germ plasm has been
made available to plant breeders around the

country and may provide more long-term
resistance to Hessian fly.

The genetics of Hessian fly are not under-
stood, so entomologists also are preparing a
genetic linkage map. This will be used to
pinpoint the location of virulence genes on
the fly’s chromosomes. Ultimately, they
hope to clone and characterize the genes re-
sponsible for the fly’s ability to overcome re-
sistance in wheat and possibly reduce the
virulence of this pest.

s BIOLOGICAL CONTROL

Effects of Russian Wheat Aphid

A group of KAES researchers has studied the
effects of the Russian wheat aphid (RWA) on
wheat plants. Tests with single wheat plants
in a greenhouse gave the following results.
An RWA infestation through the jointing
stage significantly reduced shoot weight and
number of spikes. Infestation at all stages of
growth significantly reduced the ratio of seed
weight to plant.

Field studies evaluated the impact of RWA at
different times. The RWA uses alternate
hosts to survive dry periods between harvest
and fall planting of wheat. It also can survive
cold temperatures in winter and infest wheat
in the spring. Results showed that infestation
in fall, spring, or both result in substantial loss
of yield, but the worst loss occurs from spring
infestation. This also reduces 100-kernel
weight and protein content of grain. Baking
studies indicated that RWA damage can sig-
nificantly reduce flour mixing time, but it will
still be within the acceptable range for bread-
making.

Greenbug Update

Biotype E has been the most abundant green-
bug in Kansas since 1981. However, ento-
mologists have noted significant, recent
changes. During the past 4 years, two new
pesticide-resistant types and one new biotype
have been discovered in the state. The former
are showing high levels of resistance to orga-
nophosphate insecticides. The new Biotype I
greenbug can damage most Biotype E-resis-
tant sorghums. Surveys have indicated that
the pesticide-resistant Biotype E greenbugs
also occur in Nebraska, New Mexico, Colo-
rado, and Texas. Biotype I occurs in Ne-
braska, Colorado, and Texas. Both Biotypes E
and I have been collected in 12 counties in
western and central Kansas. The entomolo-
gists are trying to determine if pesticide resis-
tance is present also in Biotype I. Itis too
early to determine what effect the new bio-
type will have on sorghum production.

Native Soil Bacteria for Weed Control

A laboratory at the Fort Hays Branch Station
is one of three in the United States working
on biological control of weeds. Few chemical
herbicides can selectively control annual,
grassy weeds in winter wheat in Kansas. Bio-
logical herbicides that fill this gap would in-
crease available control options, possibly re-
duce control costs, and help protect water
quality and the environment. Native bacteria

are being evaluated for selective inhibition of
germination and root elongation of several
problem weeds.

Laboratory bioassays identified over 100 iso-
lates that inhibit root elongation of Bromus
species or jointed goatgrass without affecting
wheat. Further tests using seedlings in pots
of soil kept in a growth chamber narrowed
the choice to isolates that inhibited growth.
These effective isolates are being tested alone



and in combination with metribuzin for con-
trol of downy brome in a greenhouse. The fi-
nal step will be field tests, in which bacteria
will be injected in the furrow with the seeds,
applied to the seed, or applied as tank mix-
tures. Survival of the bacteria in the soil will
be followed.

This research may result in useful biological
control products. However, their effectiveness
may be limited to one region, because of the
geographical variations in types of weeds
present and cultivars of wheat grown.

Soybean-0il Soap Kills Insects

A biochemist and an entomologist are cooper-
ating to investigate soaps made from veg-
etable oils as safe and effective insecticides.
Soaps have been derived from several oils by
the process of saponification, which involves
boiling the oil plus a concentrated alkali (po-
tassium hydroxide) for a day. The soap then
is neutralized with acid and used at a concen-
tration of 1 percent or less in water. Crude
soybean oil has been tested most extensively,
because it’s readily available for a reasonable
price in Kansas.

The soap solution must be sprayed directly on
plants to cover all surfaces where insects
might lurk. It kills a variety of insects on con-
tact, but the mechanism is not yet known. It's
very effective against greenbugs, Russian
wheat aphids, and spider mites. Beetles with
hard surfaces and flying insects that can es-
cape readily are more resistant. Neutral soaps
break down naturally in the environment
without leaving any residue or poison. Tests
with soybeans and sorghum showed no phy-
totoxicity from four applications spaced 3 to 4
days apart, even in hot weather. Soaps made
from vegetable oils also are cheaper than an
animal-fat soap already on the market.

Parasites Can Control Feedlot Flies
Commercially available parasites have not
been effective against stable flies in cattle feed-
lots in western Kansas. However, a naturally
occurring parasite was found in stable fly pu-
pae in that area. An entomologist at the
Southwest Kansas Research-Extension Center
is investigating the effects of this parasite
when released in large numbers.

In feedlots where the parasite was released,
the emergence of stable flies was reduced by
28 percent and numbers of parasites increased
by a similar amount. The native parasite also
controlled stable flies more effectively than
two commercial parasites tested in the previ-
ous year.

Stable flies bite cattle and feed on their blood.
The irritation of the biting causes weight loss
and reduced milk production. Populations of

stable flies usually are high for 6 to 8 weeks
during May, June, and July, but they can per-
sist longer during cool, wet periods in late
summer. Natural populations of the parasite
tend to peak in July. Thus, releases of addi-
tional parasites at this time would effectively
increase their control of stable flies.

Controlling Alfalfa Weevils
First-generation larvae of the alfalfa weevil
are responsible for most of the damage to the
first cutting of alfalfa. The larvae hatch from
eggs laid in alfalfa stems during the previous
fall. An agronomist at the Southeast Kansas
Branch Experiment Station compared re-
moval of early-spring residue by flailing,
burning, or chemical sprays.

Burning reduced the number of weevil larvae
in early April by 57 percent and increased
yields by 13 percent compared to the control.
By June 12, the sprayed plots had more lar-
vae than the flailed or burned plots. Nitro-
gen content of forage from the first cutting
was unaffected by spring treatment. A late
fall cutting for hay had no effect on first-cut-
ting yields, forage nitrogen, or weevil num-
bers in spring. Thus, burning was more ef-
fective than chemical methods for controlling
alfalfa weevils and gave the additional ben-
efit of increasing yields.

Sorghum Resistant to
Drought and Spider Mites

The hot, dry weather common in western
Kansas, and occasionally throughout the
state, imposes drought stress on nonirrigated
sorghum and reduces yields. These condi-
tions also favor outbreaks of spider mites.
Spider mites are potentially very damaging to
sorghum, especially in western Kansas, where
yield reductions are 5 to 8 percent in normal
years and can reach 20 to 40 percent in
drought years. Some research has suggested
that sorghum resistance to mites is associated

Several soil
bacteria inhibited
growth of weedy
grassesin pots.
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Columns of soil are
used in the
laboratory to study
movement of water
and agricultural
chemicals.

with resistance to drought. Entomologists
and an agronomist are working together to
investigate this possibility by identifying
drought-resistant sorghum lines, assessing
any relationship between drought resistance
and mite resistance, and determining the
mechanism responsible for mite resistance.

Results showed that mite development and
reproduction were correlated positively with

m ENVIRONMENT

leaf temperatures. Under drought conditions,
leaf temperatures were significantly cooler on
drought-resistant than on drought-susceptible
lines. Thus, during drought, the resistant sor-
ghums would sustain less mite damage and
maintain higher yields. Development and de-
ployment of drought-resistant sorghums
should reduce mite damage and stabilize
yields without additional inputs of water or
miticides.

Waste Management on Dairy Farms

The dairy industry is receiving greater pres-
sure to reduce its potential to pollute the en-
vironment. Dairy operators need to control
the nutrient and sediment loading of the run-
off leaving their farms. The 98,000 milk cows
in Kansas produce approximately 2 million
tons of manure per year. Annual runoff in-

cludes 400 acre-feet from storms and over 500

acre-feet of wash water from milk parlors.
The nitrogen left in stored manure and avail-
able for land application is worth about $1
million as fertilizer.

Agricultural engineers say that site selection
can solve many problems of waste manage-
ment. A site away from streams or protected
by buffer areas or terraces can reduce runoff.
A site upwind of and far away from neigh-

boring buildings can decrease odor problems.

Also, a site should be large enough to allow
spreading of manure in places that will not
affect streams or ponds. Existing dairy op-
erations must evaluate the impact of manure
storage and management on the environ-
ment. Costs of controlling the runoff must be
weighed against those of new lot construc-
tion in an alternate location.
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Air Quality in Swine-Confinement
Buildings

Clouds of pollutants and dust particles in the
air of confinement buildings can be detrimen-
tal to the health of both producers and pigs.
A group of agricultural engineers and veteri-
narians studied the effects of recirculated air
on concentrations of ammonia, endotoxin,
and total and respirable dust particles in
swine nurseries and grower facilities. They
also compared the protection offered by three
types of respiratory masks.

Increased ventilation in summer reduced the
amount of large, nonrespirable dust particles
better than the amount of respirable particles
(capable of depositing in the lungs). Total air-
borne endotoxin correlated to the amount of
total suspended particles, so eliminating large
particles would also lower levels of endo-
toxin. Some types of ventilation reduced lev-
els of ammonia, but results were not clear-cut.
Overall, the results indicated that controlled
recirculation (probably at lower rates) can
produce cleaner indoor air, even in summer.
The 2-tie masks offered better protection
against total particles (96 percent reduction)
and small, respirable particles (more than 50
percent reduction) than the 1-tie masks tested.
Use of these masks would reduce health risks
for workers in swine-confinement buildings.

Atrazine and Alachlor in Kansas Soils
Contamination of groundwater by pesticides
applied to agricultural land has been sus-
pected for several years. Although atrazine
and alachlor have been detected infrequently
in rural Kansas wells, their persistence and
potential toxicity cause concern. Field re-
search by soil scientists in the Department of
Agronomy has shown that at least 90 percent
of applied atrazine and alachlor degrade in
most soils. However, in sandy soils, signifi-
cant quantities of these herbicides cannot be
accounted for by plant uptake and degrada-
tion. Thus, leaching of chemicals is likely
from these soils but is difficult to demonstrate
in agricultural settings. The researchers chose
to investigate this potential leaching as a func-



tion of time, soil depth, and amount of water
applied to soil columns in a laboratory.

They found that, in sandy soils saturated with
water, leaching to depths greater than 4 feet
was rapid and very little degradation oc-
curred. Under drier conditions (typical of
moderate irrigation or light rainfall), percola-
tion was much slower and degradation oc-
curred. Alachlor was undetectable, and atra-
zine degradation products were present at
higher concentrations than atrazine itself.

The general conclusions were 1) atrazine and
alachlor move readily through the soil under
all moisture conditions but more rapidly in
very wet soil; 2) degradation of both herbi-
cides proceeds quickly in field-moist soils but
undetectably in wet soils; and 3) atrazine and
its degradation products can move to depths
greater than 5 feet in less than 3 months un-
der all moisture conditions in sandy Kansas
soilis.

Effects of Elevated Carbon Dioxide

The concentration of carbon dioxide (CO,) in
the earth’s atmosphere is increasing, and no
one knows how this will affect vegetation.
Research by agronomists continued to investi-
gate the effects of CO, on native grasses.

One study evaluated the reactions of big
bluestem (growing in natural prairie) to two
levels of CO, and two watering regimes.

With both amounts of water, the doubled CO,
increased soil-water content, reduced transpi-
ration (water loss) of big bluestem, and in-
creased its stomatal resistance. However, CO
concentration did not affect the rate of photo-
synthesis. Because transpirational cooling
was reduced under elevated CO,, canopy
temperature rose. This should be considered
along with the predicted increase in air tem-
perature from global warming.
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In another study, big bluestem a (C, grass)
was compared to Kentucky bluegrass a (C,
grass). These terms refer to different mecha-
nisms for taking in CO, from the atmosphere
and using it to make food through the process
of photosynthesis. In comparison to big
bluestem, Kentucky bluegrass reacted to el-
evated CO, with an increased photosynthetic
rate, increased stomatal resistance, and re-
duced transpiration rate. Elevated CO, in-
creased the leaf temperature of big bluestem
but not of Kentucky bluegrass. It decreased
the water requirements of both grasses, but
about twice as much for Kentucky bluegrass.
Thus, the latter species might have an advan-
tage in conditions of higher CO,.

Another group of agronomists and an ecolo-
gist evaluated plots of tallgrass prairie con-
taining several species of grasses and other

plants (forbs) exposed to two levels of CO.. This tallgrass

Aboveground biomass and leaf area were es-  prairieisthe site of

timated by periodic sampling over three research to evaluate

growing seasons. Relative root production environmental

also was estimated, latent heat flux was )
changeslike

simulated with and without water stress, and
botanical composition was determined annu-
ally. Elevated CO, increased production of
C, grass species but not C, grasses. Species
composition among C, grasses did not
change, but one C, grass declined while C,
forbs increased in plots with more CO,.
These differential responses were related to
moisture relationships, i.e., improved water
use with CO, enrichment. Overall results in-
dicated that ungrazed and unburned tall-
grass prairie may have greater aboveground
and belowground productivity with addi-
tional CO,, if amounts and distribution of an-
nual precipitation remain near current levels.
However, results might differ in other areas
with different assortments of plants and dis-
similar environmental conditions.

Monitoring Acid Rain

The Konza Prairie Research Natural Area
(KPRNA) is part of a network of 200 sites in
the United States (including Alaska, Hawaii,
Puerto Rico, and American Samoa) that
monitor acid rain. By collecting and studying
rainfall at so many sites, scientists are able to
chart the effects of acid rain on agricultural
areas, forests, rangelands, and freshwater
streams and lakes. Rainfall has been col-
lected on Konza since 1982. The biologists
also monitor wind speed and direction, rela-
tive humidity, solar radiation, and soil tem-
perature, so the interactive effects of weather
can be assessed. So far, the data have shown
no evidence of increased acid rain in this
area. Even if more frequent acid rainfall did
occut, the dust and soils derived from the
limestone layer underlying the prairie prob-
ably would neutralize it. A 4-month experi-
ment of applying acid water to prairie
grasses had no negative effects. In addition
to participating in this network, KPRNA is

increasing carbon
dioxide and acid
rain.
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also one of several Long-Term Ecological Re-
search sites in the country and has been rec-
ognized as part of the International Network
of Biosphere Reserves.

Effects of Small Mammals on

Prairie Ecology

Research in the Division of Biology has
demonstrated that rodents directly harvest
flowers and fruits or seeds from prairie
forbs and grasses. The proportion of fruits
or seeds harvested from most species is low
but can range from 20 to 90 percent for
some forbs in some years. Losses that high
could have negative impacts on populations
of those plants. A detailed study of two
forbs showed that rodents usually moved
fruits or seeds only a short distance, but
some were transported over 20 meters.
Thus, rodents can influence the abundance
and spatial distribution of individual plant
species by dispersing some seeds over long
distances and by harvesting high levels of
other seeds.

Energy Usage on Kansas Farms
Production agriculture accounts for about 3
percent of total energy consumed in the
United States but is a major consumer of elec-
trical energy supplied by utilities serving ru-
ral areas. Rural power suppliers need infor-
mation on energy demand and use to run
their operations more efficiently. Therefore,
researchers in several departments cooper-
ated to conduct a survey of agricultural
producers in Kansas.

Questionnaires were completed by 554 grain
producers, 519 livestock producers, and 68
dairy producers. The information was ana-
lyzed to determine types of equipment and
amounts of energy used and to identify vari-
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ables that might predict electrical energy
usage by the various producers.

Results showed that over 70 percent of grain
producers used an average of 1,395 kilowatt-
hours of electrical energy per month. Less
than 20 percent of these producers used both
single- and three-phase electricity. The most
frequently used grain drying system was
natural air. Producers who had bins reported
three or fewer of any given size. Twenty per-
cent of producers operated irrigation pumps
with electricity, whereas 29 percent and 51
percent used diesel and natural gas fuels, re-
spectively. The electric-powered irrigation
pumps operated for an average of 4,500 hrs
per year. Potential variables for predicting
electrical energy consumption of grain pro-
duction enterprises included total kilowatt-
hours, bushels of grain dried, total storage ca-
pacity, number of aeration fans, and hours of
operation of irrigation pumps.

Over 70 percent of livestock producers re-
ported using an average of 2,157 kilowatt-
hours of electricity per month. Less than 20
percent used both single- and three-phase
electricity. An average of 11 ventilation fans
(one per 100 head of swine) was used by 42
percent of swine producers. Electricity and
liquid petroleum gas were the most common
energy sources used to heat on-farm facilities.

Dairy producers reported using an average of
3,989 kilowatt-hours of electricity per month.
One third of the producers used both single-
and three-phase electricity. Liquid petroleum
gas was the most popular energy source for
water heaters up to 80 gallons in capacity.
Seventy-two percent of producers reported
that no heat reclaimer was connected to the
water heater to utilize waste heat from the
bulk milk tank compressor.

Variability of Feedlot Steer Profits

Net returns to cattle feeders in Kansas vary
tremendously over time. Between 1981 and
1991, estimated returns per head for finishing
yearling steers ranged from a loss of $115 to a
profit of $120. Profits often varied by $50 to
$100 a head from one quarter to the next. To
determine the factors contributing to this
variability, a group of agricultural econo-
mists obtained data from a western Kansas
feedlot. Feedlot performance, feed costs, and
sale prices were considered for monthly
closeouts covering 2,600 pens of steers
(540,000 head) placed on feed from 1980 to
1989. Other data used in the analysis in-
cluded estimates of corn prices, hay prices,
interest rates, feeder prices, and yardage fees.

Results showed that sale prices, feeder prices,
and corn prices explained 90 to 95 percent of
the variation in steer profits. About 50 per-
cent of the variation was explained by fed
cattle prices alone. Placement weight had a
pronounced influence on the relative effects
of performance and cost factors on profits.
For lighter weight cattle, profit variability was
greatly influenced by corn price. Profits for
cattle placed on feed at heavier weights were
impacted more by feeder prices and daily
gains.

Profitability of Cattle Grazing on Fescue
Cattle grazing on tall fescue infected with an
endophytic fungus typically experience toxic-
ity symptoms that result in poor performance.
However, they can make compensatory gains



during the subsequent finishing period. At
the Southeast Kansas Branch Station, an ani-
mal scientist and an agricultural economist
undertook an economic analysis of three graz-
ing alternatives and subsequent feedlot per-
formance of cattle. The pastures contained
endophyte-infected tall fescue (IF), inter-
seeded with ladino clover (IFL), and endo-
phyte-free tall fescue (FF).

In the grazing phase, FF was the most profit-
able alternative for 2 of the 3 years, but IFL
had the highest average profit. In the feedlot
phase, cattle that previously grazed IF were
most profitable on average and for 2 of the 3
years. When whole-farm analysis was based
on 3-year, average, animal performance, IFL
was most profitable with or without retained
ownership. Thus, interseeding a legume (like
ladino clover) dilutes the toxicity of infected
tall fescue, increases profits relative to pure
fescue pastures, and also adds nitrogen to the
soil.

Lean-Value Marketing Program

This program was developed in the Depart-
ment of Animal Sciences and Industry to as-
sist producers in understanding the quality of
their market hogs by marketing on a whole-
sale-cut basis. It also allowed analysis of the
current marketing practices of the producers
in relation to sort loss. Gilts from 34 farms in
four Kansas counties with large numbers of
swine producers were shipped to a process-
ing company in groups of 25. Carcasses were
evaluated by KSU personnel, and wholesale
cuts were weighed. Then carcass value and
sort loss discount were calculated.

Backfat measurements and wholesale-cut
marketing indicated a large variation in ge-
netic quality of swine in Kansas. Results
demonstrated that hams, loins, and spareribs
are most important in determining improved

carcass value on a wholesale-cut basis. High
levels of pork fat and bellies mean decreased
carcass value. Producers lost an average of
$1.08 per head from sort loss by not market-
ing gilts in the proper weight range. The dif-
ference between high and low carcass values
was $6.16. For a producer with 100 sows
who markets 2,000 hogs per year, this repre-
sents a difference of $12,320 in income.

Risk Analysis of Nitrogen Use
Agricultural economists and an agronomist
determined yields, net returns, and net-re-
turn risks for irrigated corn and soybean
cropping systems without fertilizer and with
three levels of nitrogen.

The results indicated that the average appli-
cation of 150 Ibs nitrogen /acre for corn may
be high. Although fertilizer is perceived as
risk-reducing, this study showed that more
risk-averse producers are less likely to choose
higher levels of fertilization. Risk-averse pro-
ducers preferred a corn-soybean rotation us-
ing 75 Ibs nitrogen/acre or continuous soy-
beans without nitrogen fertilization. The
analysis also showed that lowering the level
of nitrogen used for corn to 75 Ibs/acre is rea-
sonable. With the corn-soybean rotation,
elimination of nitrogen fertilizer may be pos-
sible. These changes would reduce the poten-
tial of nitrate leaching from irrigated fields.

Economics of Wheat Cropping Systems
An economic analysis was conducted using
grain yields for several years at the North-
west Research-Extension Center to compare
the dryland wheat-fallow (WF) system with
the dryland wheat-grain sorghum-fallow
(WSF) system. Tillage methods included
conventional (CT), reduced (RT), minimum
(MT), and none (NT). Returns were deter-
mined with and without effects of the current

Interseeding ladino
clover with
endophyte-infected
tall fescue can
increase cattle
performance and
profits.

Double-crop
soybeans after wheat
can provide high
yields and income.
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irrigation, especially
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Rising prices for
natural gaswill
decrease use of

for corn.

government program, and comparisons were
made with three acreage reduction plans and
two base levels.

Opverall results showed that the WSF-RT and
WSE-NT cropping systems produced the
most income, and the WE-NT produced the
least. Participation in government programs
had no major effects. Risk analysis indicated
that the WSF-RT system would be preferred
by farmers regardless of their tolerance for
risk. The WSE-NT system was a close sec-
ond. The most common cropping system in
the area, WF-CT, usually placed fifth in risk
analysis. Moderately risk-averse farmers cur-
rently using WF-CT are spending as much as
$13/acre more than they would spend on the
WSE-RT system. Thus, a WSF rotation with
reduced or no tillage would produce more in-
come with less risk than the traditional WF
system with conventional tillage.

However, results could vary in other years,
and some producers may not have adequate
labor and machinery to double-crop every
year. Early-maturing soybeans have shown
promise because they take advantage of the
normally abundant spring rainfall in southeast
Kansas. Budgeted costs for planting them was
$18.00 per acre, compared to $8.00 per acre for
group Il and IV soybeans. However, soy-
beans harvested early usually have a price ad-
vantage. During this study, the spring and
summer were extremely dry. In those condi-
tions, group IV of both full-season and
double-crop soybeans had the highest returns.

The Cost of Irrigation

Use and patterns of irrigation in western Kan-
sas have changed in recent years. Since 1975,
farmers in this area have irrigated about 2 mil-
lion acres each year. Corn accounted for
about 50 percent of the irri-

gated crops in 1976 but then
declined rapidly. Irrigated
acreage of wheat and grain
sorghum increased until 1984,
when corn acreage started to
increase again. Total irrigated
acreage has declined by 23
percent since then. During
this period, prices of natural
gas and, thus, costs for irriga-
tion have risen steadily.

Two agricultural economists
designed a study to estimate
the effect of an increase in the
price of natural gas on the
number of acres irrigated in

Economic Comparisons of
Wheat-Soybean Rotations

Farmers producing wheat and soybeans in
southeastern Kansas select a cropping se-
quence that enables them to manage soil fer-
tility, control weeds, and maximize income.
An ongoing experiment at the Parsons Unit
of the Southeast Kansas Branch Experiment
Station provides biological data about alter-
native cropping sequences. Agricultural
economists cooperated with an agronomist
there to compare economic returns from the
various sequences. These included 1 year of
wheat and double-crop soybeans; 2 years of
wheat, double-crop soybeans, and full-season
soybeans; and 3 years involving 2 years of
wheat followed by full-season soybeans.
Four maturity groups of soybeans were
considered.

Income above variable costs based on 1991

prices and yields favored a 1-year sequence
of wheat followed by double-crop soybeans.

western Kansas, the amount
of water pumped, and net income at the farm
level. Their results showed that, at any natu-
ral gas price above $2.00/ mcf, corn acreage
began to decrease dramatically and was re-
placed by wheat and grain sorghum planting.
Some irrigation probably could be sustained
for the life of wells and equipment at a price of
$5.00/ mcf, but net income would be reduced
greatly. If the price rose to $7.00/mcf, only
limited irrigation of wheat and sorghum could
occur; no corn would be irrigated. Higher
commodity prices can offset an increase in the
price of natural gas to a certain point. How-
ever, as the supply of water continues to di-
minish, well yield is lowered and lift is in-
creased, exacerbating the adverse effects of an
increase in energy price.

Crop Machinery Requirements

The shift to larger farm machinery and equip-
ment has resulted in a decrease in labor re-
quired per crop acre but an increase in ma-
chinery investment and repair costs. No up-



to-date standards exist for machinery invest-
ment, fuel oil, and repair requirements per
crop acre for regions of Kansas. Researchers
in the Department of Agricultural Economics
used a computerized, machinery-investment,
generator program to develop these require-
ments for several crops on small-, average-,
and large-sized farms using typical field op-
erations and both sprinkler and flood irriga-
tion. These derived standards were tested for
representative farms from western, central,
and eastern Kansas and compared favorably
to actual costs. The derived requirements
should be very useful in several management
considerations.

Crop Lease Arrangements

Over 90 percent of the agricultural producers
in the Kansas Farm Management Associations
(KFMA) lease part or all of their land, fre-
quently from more than one landlord. There-
fore, crop lease arrangements are important.
A survey was conducted by an agricultural
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economist to obtain information on current
lease arrangements. A total of 905 completed
questionnaires was obtained, representing
about 34 percent of KFMA farms (799 dry-
land and 106 irrigated).

One-third sharing of the crop by the landlord
was the primary arrangement, except for dry-
land crops in the northeast, where a 50 per-
cent share was prevalent. Fertilizer was the
most commonly shared input, with the
shared percentage similar to that for crops.
Costs for herbicides and insecticides and
their application were shared by the landlord
at a lower percentage. Only in the northeast
region did the landlord share substantial per-
centages of variable costs, such as seed, har-
vesting, and hauling. A basic principle of a
good lease is the sharing of production in the
same proportion as resources contributed. If
sharing of crop production is not determined
in this way, then lease adjustments should be
made for the sharing of variable costs.

New Food Uses of Soybeans

Soybean proteins have high nutritional qual-
ity, but their use in food products often is lim-
ited by undesirable flavor or functional prop-
erties. Extrusion processing offers an excel-
lent potential for modifying these factors in
food systems, as well as enhancing the choles-
terol-lowering properties of dietary fiber from
soybeans. A researcher in the Department of
Grain Science and Industry investigated ex-
trusion technology for processing soybeans
and soyflour and the effects on nutritional
value of fiber fractions.

The tests produced 15 extruded soy products
that contained about 20 percent protein and a
minimum of 20 percent dietary fiber. They
had crunchy texture and bland flavor that
should be highly acceptable for development
of soy snack foods. Extrusion processing can
be optimized to increase the water-soluble
fraction of soy fiber and give a fiber profile
even better than that of oat bran. The health
benefits of foods have become increasingly
important to American consumers. Thus, de-
velopment of these extruded products could
lead to the marketing of good-tasting, nutri-
tious, and popular snack foods using large
quantities of soybean products.

Success with Hard White Winter Wheat

Interest in hard white winter wheat
(HWWW) increased greatly in recent years.
Cooperative research among several depart-
ments sponsored by KAES has developed
HWWW varieties with resistance to
preharvest sprouting, high yields, and excel-

lent quality. Private citizens from the wheat
industry have formed an organization to
market HWWW from Kansas. Flour and sev-
eral baked goods are already available to con-
sumers, restaurants, and food services.

White wheat products are lighter colored and
milder in flavor than those made from red
winter wheat. Because the flavor is naturally
sweet, about half the usual amount of sugar
can be used in baked goods. However,
whole white wheat provides as much fiber
and nutrition as traditional, darker colored,
whole wheat.

Hard white wheat has potential for use in
many other products. Kansas HWWW
flour makes good quality tortillas and Chi-

New processing
methods for soybeans
allow development of
snack foods.
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nese steamed bread. It also has been used
in Oriental noodles and fried snack
noodles. Bran from white wheat can re-
place that from soft white wheat in break-
fast cereals. Farina from HWWW is less
expensive than durum semolina and makes
acceptable pasta.

= FOOD

The economic impact of HWWW in Kansas will
be great. Even a modest premium could in-
crease the value of the state’s wheat crop by $20
million. However, HWWW would be worth-
while without a premium, because it is pre-
ferred in many important markets and prob-
ably would sell when red wheat would not.

-

This U-shaped tube
allows quick
identification of a
major food pathogen.
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Food Safety

A special grant through the Cooperative State
Research Service established the Food Safety
Consortium, including Kansas State Univer-
sity, University of Arkansas, and lowa State
University. Research by the Consortium ad-
dresses five issues:

1. developing technology for the rapid iden-
tification of infectious agents and toxins;

2. developing a statistical framework to
evaluate potential health risks;

3. determining the most effective interven-
tion points to control microbiological or
chemical hazards;

4. developing risk-monitoring techniques to
detect potential hazards in the distribution
chain;

5. reducing or eliminating microbial or
chemical hazards associated with production.

KSU researchers in the Department of Ani-
mal Sciences and Industry are focusing their
efforts on beef.

The Rapid Methods and Automation in Mi-
crobiology Center is a leader in developing
such techniques and sponsors an annual
workshop attended by microbiologists from
around the world. Rapid methods to esti-
mate kinds and numbers of microbes in meat

allow more efficient monitoring of the safety
of products going to consumers. Other meth-
ods quickly isolate and identify major patho-
gens that can cause food poisoning. A tech-
nique using a U-shaped tube has been per-
fected to detect Listeria in hours instead of
days. A double-tube method is faster and
more sensitive than old methods for detecting
Clostridium perfringens.

Another laboratory is developing techniques
to detect residues of organophosphate pesti-
cides (OPs) and their metabolites in beef. The
use of high performance liquid chromatogra-
phy with ultraviolet-visible diode-array de-
tection has given promising results. At least
13 common OPs can be detected and sepa-
rated. Recoveries of pesticides added to meat
samples were up to 95 percent in lean muscle
and up to 79 percent in fatty muscle tissue.

Other researchers are considering the effects
of various ingredients on the activity of
lysozyme, a naturally occurring, antimicrobial
enzyme. It can destroy Salmonella and Staphy-
lococcus, two major pathogens found in food.
Several amino acids and glucose greatly en-
hanced the activity. Seasonings often used in
processed meats either enhanced activity or
decreased it slightly. Lysozyme activity re-
mained high for a year in the presence of
several food additives.

Numerous other projects related to food
safety are underway. All of these will benefit
consumers by assuring a meat supply that is
safer and more healthful.

Sensory Analysis of Foods

The Sensory Analysis Center in the Depart-
ment of Foods and Nutrition is a unique facil-
ity supported by KAES and used in many re-
search projects. Volunteers are trained exten-
sively before participation in analyses. Some-
times initial studies are needed to characterize
the flavors of foods and establish descriptive
terms.

Fish. Increasing kinds of freshwater fish are
being marketed, but their success depends
mainly on consumer acceptance of their sen-
sory properties. To define these properties,
the flavor and textures of 10 types of freshwa-
ter fish were compared. These fish offered a



variety of flavors, with some unique at-
tributes and some in common with ocean fish.
They typically had a white meat character
and much less saltiness. Tilapia, a tank-raised
fish receiving much interest recently, was the
only one with a roasted meaty flavor. Texture
varied even more than flavor. All catfish
samples were more gelatinous and juicier
than other fish. Several fish were firm and fi-
brous, reminding testers of chicken breast.
With these flavor and texture data, freshwater
fish can be compared to more familiar ocean
species. This should aid in expanding the
market for new fish.

Cheese. Dairy processors, product trade asso-
ciations, and other agencies use simple score
cards to measure sensory quality of cheese.
Many terms routinely used to characterize
cheese have not been defined clearly. Conse-
quently, no consistent relationship exists be-
tween grade of cheese and flavor types. A
suggestion has been made to label cheeses
with flavor descriptions, but well-defined
terms and appropriate references are needed
first. The Sensory Analysis Center selected a
wide variety of natural cheeses and tried to
develop terminology for describing the flavor
attributes, define each attribute, determine a
reference for each characteristic, and then test
the lexicon on the same cheeses. The result
was a set of 30 flavor-descriptive terms that
can be used to describe aged, natural cheeses.
These should be useful in marketing cheese
and also in research to more adequately de-
scribe cheese flavor and relate it to other
sensory, physical, or chemical information.

What Influences Meat Use?

In recent years, consumption of red meat has
declined, while that of poultry and seafood
has increased. Many factors influence con-
sumers’ selection of meat, including cost, nu-
trition, safety, health concerns, quality, and
convenience. Researchers in the Department
of Foods and Nutrition recruited consumers
to meet in groups and answer questions
about meat use. They were allowed to dis-
cuss their views and clarify terminology and
attitudes. Only people who ate meat at least
four times a week were included. They were
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divided into categories of high, moderate, or
low general meat use; moderate red meat use;
and moderate poultry use.

The groups varied in their reasons for buying
meat; cost and health concerns were impor-
tant to some and versatility of preparation to
others. Only the low general meat consumers
and moderate poultry consumers limited
their meat intake or selection for health rea-
sons. Convenience was not a major factor,
and many consumers expressed dislike of re-
structured or processed meat products. Most
groups were not concerned about safety of
meat they purchased, but they were careful in
their handling and preparation at home. The
ideal piece of meat was characterized as big,
thick, juicy, and tender. Ease of preparation,
good flavor, and visual appeal also were men-
tioned. Most consumers had a distinct prefer-
ence for either dark or white poultry meat.

These results indicate that consumers’ deci-
sions about how much meat to eat and what
kind are influenced by many subjective fac-
tors, as well as more practical items like cost
and visual appearance.

A Profile of Kansas Hunters

Traditionally, hunters have played a signifi-
cant role in promoting, directing, and fund-
ing conservation efforts. They have a direct
effect on wildlife management programs,
which receive funding from taxes on equip-
ment and license fees. Although hunters, in
general, are well studied, only one previous

report focused on Kansas hunters. There-
fore, a survey was undertaken by a re-
searcher in the Department of Horticulture,
Forestry, and Recreation Resources to de-
velop a profile of Kansas hunters that
would enhance our understanding of their
characteristics, their activities, and their
motivation.

Highly trained
volunteers analyze
flavors and textures
of foods for
numerous research
projects.
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Thebald eagleisan
endangered bird that
needs protection in
Kansas.

Photo by D. Rintoul

Questionnaires were sent to 1,386 resident
Kansas hunters; 842 were completed and re-
turned. Most respondents were male, lived
in incorporated cities or towns, earned be-
tween $10,000 and $50,000 per year, had high
school or some college or vocational / techni-
cal education, and were blue-collar or white-
collar workers. Respondents spent an aver-
age of 34 percent of their free time hunting
and had made an average of 17 hunting trips
during the previous 12 months. Nearly half
of the hunters reported that they hunted with
both family and friends. Respondents said
that they derived enjoyment and relaxation
from hunting.

Pheasant, quail, and deer were the most fre-
quently hunted species. Most hunters had
average familiarity with hunting opportuni-
ties in Kansas. The average hunter had in-
vested approximately $1,900 in equipment.
The majority of respondents (61 percent) said
that they would not be willing to pay for ac-
cess to privately owned hunting areas. Afflu-
ent, urban hunters were most willing to pay
for hunting access. Therefore, any agency
programs to encourage public access to pri-
vate land should focus on the more urban-
ized areas of the state.

Kansans’ Attitudes about Wildlife

The Kansas Department of Wildlife and

Parks asked KSU to provide an objective as-

sessment of Kansans’ feelings about wildlife
protection in the state.

The Computer-Assisted
Telephone Interviewing
Laboratory in the De-
partment of Human De-
velopment and Family
Studies was chosen to do
the survey. This facility
allowed reporting of ini-
tial results within days
after the last telephone
call was made.

The 550 completed inter-
views involved 56 per-
cent female and 95 per-
cent white respondents,
of which 28 percent had
college degrees and 39
percent came from ur-
ban areas. A large ma-
jority was aware of Kan-
sas laws to protect wild-
life and habitat. Almost
all supported having an
official state list of en-
dangered wildlife, im-
posing stiff fines for in-
fractions, and buying
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more lands to protect wildlife. Respondents
showed differential support for several devel-
opments that might threaten wildlife and also
varied in their perceptions of possible threats
to wildlife in Kansas. Gender and age, rather
than rural/urban differences, affected respon-
dents” answers to many of the questions, in-
cluding their awareness of the Chickadee
Checkoff on the Kansas income tax form.

Although a majority rated Wildlife and Parks
programs to manage and protect endangered
wildlife as “excellent” or “good,” 29 percent
indicated that there was room for improve-
ment. These results should provide a firm ba-
sis for further efforts to protect endangered
wildlife and their habitat in Kansas.

Farmers’ Markets

The number of farmers” markets has in-
creased over 450 percent nationwide in the
past 20 years. In Kansas, the number has
grown from 26 in 1987 to 55 in 1990. What
accounts for this surge in popularity? First,
the markets require minimal inputs of energy
and money; a central and inexpensive loca-
tion, vendors, and customers are the three es-
sential factors. Second, farmers’ markets
meet a variety of individual and community
needs.

Previous research on farmers’ markets has fo-
cused mainly on the customers. A study in
Kansas, conducted by the Department of
Horticulture, Forestry, and Recreation Re-
sources, considered the vendors and market
organization. Eleven markets were chosen in
towns throughout the state with populations
ranging from 10,000 to 25,000. The market in
Lawrence (population 66,000) was used for
comparison. Two questionnaires were de-
signed to gather detailed information about
market organization and backgrounds and
opinions of vendors.

The results showed that the majority of ven-
dors were retired people, followed by profes-
sional working people and farmers. The
mean incomes from farmers’ markets were
$66 per day and $900 per season. However,
farmers earned an average of $99 per day.
These figures can be extrapolated to estimate
the statewide annual earnings from farmers’
markets as $528,660. The state retail sales
taxes would amount to $22,468. Vendors
participating in markets with written guide-
lines, a market coordinator, and some form of
organization were more satisfied, suggested
fewer improvements, and had a more posi-
tive outlook for the future of their markets.
Offering a variety of products for sale, espe-
cially baked goods, had a positive impact on
vendors’ satisfaction. Through their partici-
pation in farmers’ markets, vendors benefit-



Farmers markets
provide extra income
for vendors and
social benefitsto the
community.

ted socially as well as economically, indicat-
ing that the markets serve an important and
versatile community function.

Well-Being of Rural Families

The financial conditions of rural communities
and families have changed greatly in recent
years. The farm crisis, drought, and other
economic factors have raised questions about
the coping strategies of rural families. Thus,
the economic and emotional well-being of ru-
ral families in Kansas was studied by a group
of researchers in the Department of Human
Development and Family Studies. Question-
naires were completed by 312 households in
two counties, one in which per capita income
had increased recently and one in which it
had decreased.

Results showed that the median age of the
household financial managers who re-
sponded was older than average for the state,
their income was higher than the state aver-
age, and over a third were retired. Nearly
half of the financial managers were satisfied
with their current financial situations.
Younger respondents indicated a higher rate
of financial problems. About 17 percent of
these household managers had lost income
during the year preceding the survey, which
resulted in a decline in self-esteem and satis-
faction with family life.

Generally, age, income, and education had
more influence on resource utilization pat-
terns and financial and personal satisfaction
than did economic conditions of the county.
Although most respondents were optimistic,
one out of five worried about not having suf-
ficient money to pay monthly bills, and over
20 percent did not have enough money to pay
for adequate medical care. These are alarm-
ing statistics that should be of concern to all
Kansans.

Rural Kansans Express Opinions
A more general poll on rural issues was
conducted by KSU researchers and partially

funded by KAES. The purpose of the poll
was to determine how rural Kansans saw
their communities and how those communi-
ties might deal with problems. It focused
on rural Kansans’ opinions about their local
economies, their evaluations of community
services, and their reactions to several
policy alternatives for providing services.

More than 90 percent of respondents said
that economic development is a good thing.
Nearly as many supported the use of local
government funds for such development. A
majority (60 to 65 percent) opposed target-
ing assistance only to communities with the
“best chance to prosper” or only to busi-
nesses that are locally owned and operated.
Respondents also were in favor of merging
local government units or schools to con-
solidate services and save money. About 60
percent of respondents said that their local
economy was in “fair” condition, 22 percent
said “poor,” and 17 percent said “good.”
Most rural Kansans were satisfied with the
quality of several important services, like
medical care. However, 36 percent indi-
cated that they go outside their hometown
to do weekly shopping.

A significant number
of rural familiesin
Kansas lack sufficient
income to cover
monthly expenses or
medical care.
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Cheeseisa good
source of calcium,

which helps prevent
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osteoporosisin
women.

s HUMAN HEALTH

Screening Test for Yeast

A microbiologist in the Department of Ani-
mal Sciences and Industry has developed a
dye-containing growth medium that screens
for Candida albicans, a major yeast pathogen
of humans. It causes many infections, includ-
ing one of the first opportunistic infections of
AIDS patients.

After 24 hours incubation, the medium is
exposed to ultraviolet light; then Candida is
the only pathogen visible under fluorescent
light. Fresh clinical isolates may fluoresce
after only 12 to 18 hours of incubation. Fur-
ther tests of the medium with a large num-
ber of samples showed it to be 99 percent
specific for Candida. Thus, this simple-to-
make medium gives clear-cut and definitive
results.

Calcium Intake by Women

Women aged 18 to 35 from Kansas State Uni-
versity and the Expanded Food and Nutri-
tion Education Program (EFNEP) were stud-
ied by researchers in the Department of
Foods and Nutrition. They responded to
questionnaires that assessed frequency of
consumption of calcium-rich foods, attitudes
towards such foods, and risks for osteoporo-
sis.

The EFNEP group has a significantly higher
mean intake of calcium than the KSU

women, because they consumed more milk,
ice cream, and dark green vegetables. Most
attitudes toward eating or drinking calcium-
rich products were similar between groups.
However, differences were noted relating to
enjoyment of drinking milk at certain times
or with certain foods. Several differences also
occurred in attitudes related to health, e.g.,
drinking milk to have good teeth or to obtain
calcium, weight gain caused by eating dairy
products, or taking calcium supplements, if
needed. Responses to such questions might
be influenced by educational or other social
factors.

Results showed that most participants were at
moderate or high risk for osteoporosis; the
high-risk category included 68 percent of KSU
women and 52 percent of EFNEP women.
Two controllable factors affecting osteoporo-
sis are smoking and alcohol consumption.
More EFNEP women smoked, but more KSU
women drank alcohol. However, the KSU
group also exercised more, and exercise can
increase bone density and lower the risk for
osteoporosis.

The researchers concluded that strategies
should be developed to improve the accept-
ability of milk, to provide effective informa-
tion on calcium nutrition, and to help con-
sumers understand the risks for and preven-
tion of osteoporosis.
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Health Hazards of Insect Traps

An entomologist evaluated electrocuting light
traps and a new electronic device that traps in-
sects on a sticky surface. All traps performed
equally well in killing flies and moths. How-
ever, the electrocuting traps created fragments
of insect bodies and particles of solidified body
fluids that were distributed in the air. Most
fragments remained fairly close to the trap, but
their light weight can allow them to stay air-
borne for long periods of time. Moths caught
on the sticky trap often fluttered their wings
for some time, which would release scales.

Insect fragments in the air have been identi-
fied as causes of several allergic reactions in
humans. In addition, the solidified body flu-
ids could harbor pathogens that are infec-
tious. These results should be considered in
deciding where to use such insect traps.

Safety of Kansas Water

After 2 years of testing Kansas surface waters,
two biologists found an assortment of dis-
ease-causing organisms. The water samples
came from the river pond area of Tuttle Creek
Reservoir, Milford Lake, the Kaw River, and a
pond and King’s Creek on Konza Prairie Re-
search Natural Area.

Water contained cysts of two major intestinal
parasites, Giardia and Cryptosporidium, as well
as numerous bacteria. Surprising numbers of
these organisms were resistant to antibiotics;
some showed multiple resistance. If ingested
by humans, these resistant bacteria could be
very hard to eliminate and could transfer
their resistance to other bacteria. The Kaw
River had the greatest concentration of para-
site cysts, but even the samples from Konza
Prairie contained some.

m INTERNATIONAL AGRICULTURE

The researchers warned that raw, untreated
water from any of these sites was not safe to
drink. Swimmers also risk infection if they
swallow water.

Assessing and Communicating
Health Risks

Concern about the human health risks asso-
ciated with U.S. agricultural production has
grown substantially in the past several de-
cades. Attention has centered on the health
risks from fertilizers, pesticides, and antibi-
otics, as well as the consumption of various
food products, like red meat. The existing
literature on the health risks related to such
potentially hazardous agents is controver-
sial, complex, and characterized by uncer-
tainty. A researcher in the Department of
Sociology, Anthropology, and Social Work
did an extensive review of this literature
and wrote a report that explains risk termi-
nology (including a glossary of health risk
terms), risk assessment, risk perception, and
risk communication. The chronic risks as-
sociated with meat/fat consumption (cancer
and coronary heart disease) are discussed
as examples, with evidence from studies of
animals and humans.

The study showed that communication of
health risks is hindered by several problems.
Public perceptions of risk are often inaccu-
rate. Definitions of risk differ between
groups. Risk information can frustrate the
public. Modifying strong beliefs is difficult.
Risk perception can be manipulated by the
presentation format. The report offers rec-
ommendations for presenting risk data more
accurately and in a way that consumers can
understand.

A team of agronomists, animal scientists,
and agricultural economists worked in
Botswana as part of an 8-year Agricultural
Technology Improvement Project (ATIP).
Botswana is an arid country with unpredict-
able rainfall; fields typically yield less than
10 percent of their agronomic potential. The
ATIP team found technological and manage-
ment options that would improve produc-
tion and be economically viable, including
better water management, new tillage meth-
ods, and improved soil fertility.

Researchers worked directly with farmers to
diagnose production problems, organize
farmer groups, and select improved agricul-
tural practices. Farmers chose innovations to
try, then set up experimental plots on their
farms next to plots where they used tradi-
tional methods. They saw firsthand which

techniques worked and then taught each
other. This farming systems approach dem-
onstrated that farmers were more likely to

KSU researchers
worked with farmers
in Botswana to
improve production
of crops and animals.
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research in plant
science by several
departments.

accept an innovation if they knew someone
had used it successfully.

A major goal of the ATIP was to build
closer relationships between government
agencies, researchers, extension personnel,
and farmers. The team found that informa-
tion had not been moving freely from those
who generated it to the end user, the
farmer.

m EDITORIAL OFFICE

Although most of the team has returned to
Kansas, the work they started will continue
with the help of students trained in the
United States and an agronomist who re-
mained for 2 years as an advisor to the Min-
istry of Agriculture. The government has
placed research teams similar to the ATIP
groups in several areas of the country to
help farmers.

A total of 1,281 manuscripts received contri-
bution numbers during the biennium, and
918 (72 percent) were edited. The average
number processed per month was 54. A
record number of 691 manuscripts was re-
ceived in 1992. The categories of manuscripts
were:

Journal articles 893
Proceedings of meetings 150
Books or chapters 65
Station publications including 2 Bulletins -- 65
Department reports 62
Trade publications 28
Extension publications 13
Computer programs 5

In 1992, KAES publications produced by the
editorial staff won 10 awards from various re-
gional and national, professional organiza-
tions. These included three third-place
awards for the 1988-1990 Biennial Report
from the National Association of Government
Communications and Agricultural Communi-
cations in Education.

During the biennium, formation of a new De-
partment of Communications was approved.
It includes the KAES Editorial Office, Exten-
sion Communications, Extension Computer
Systems Office, and the agricultural journal-
ism program. Robert R. Furbee from the Ohio
Agricultural Research and Development Cen-
ter was appointed department head. Organi-
zational plans and funding for the depart-
ment should be implemented in 1993.




Personnel Changes

m APPOINTMENTS

Laura Andersson, biochemistry

Mark J. Arns, biology

John M. Blair, biology

Gary W. Brester, agricultural economics
Paraq R. Chitnis, biology

Schafiqul Chowdhury, laboratory medicine

Randall Currie, southwest Kansas
research-extension center

Walter K. Dodds, biology

Michael Dryden, laboratory medicine

Jon D. Dunn, head, anatomy and
physiology

Thomas P. Eck, southwest Kansas
research-extension center

John Fritz, agronomy
Jack D. Fry, horticulture

W. Richard Goe, sociology, anthropology,
and social work

David M. Grieger, animal sciences and
industry

Thomas J. Herald, foods and nutrition
Michael J. Horak, agronomy

Chi-Tai Huang, agricultural engineering
Michael Kanost, biochemistry

Sun I. Koo, foods and nutrition

Michael R. Langemeier, agricultural
economics

Robert Leedle, pathology

James H. Long, southeast Kansas branch
experiment station

Brian H. Marsh, agronomy

Victor L. Martin, agronomy

Joseph S. Murray, biology

James F. Ragan Jr., head, economics
Kraig Roozeboom, agronomy

Peter M.A. Sherwood, chemistry

C. Michael Smith, head, entomology
John C. Tracy, civil engineering

Emin T. Ulug, biology

Xuemin Wang, biochemistry

Stephen M. Welch, agronomy
Naigian Zhang, agricultural engineering

m RESIGNATIONS

Max L. Allison, horticulture

William C. Black IV, entomology
Gerald Buonopane, foods and nutrition
David Cox, head, biochemistry

Glenn S. Elliot, laboratory medicine
Robert Fry, chemistry

Casey B. Frye, animal sciences and
industry

Roch E. Gaussoin, horticulture

Mary B. Gregoire, hotel, restaurant,
institution management and dietetics

S. Mark Hall, pathology

David L. Harmon, animal sciences and
industry

David Hensley, horticulture
Marion O. Harris, entomology

Reinee Hildebrandt, forestry

Guy H. Kiracofe, animal sciences and
industry

Jeff L. Nus, horticulture
Elieser S. Posner, grain science and industry

Prasad Potnis, clothing, textiles, and interior
design

P.G. Reddy, anatomy and physiology

m RETIREMENTS

Albert W. Adams, animal sciences and
industry

Francis L. Barnett, agronomy

Lawrent L. Buschman, entomology

George W. Cole, USDA wind erosion
research unit

Frank E. Cunningham, animal sciences and
industry

Robert D. Klemm, anatomy and physiology

Frank Orazem, agricultural economics

Walter H. Smith, animal sciences and
industry

Ted Walter, agronomy

Clyde E. Wassom, agronomy

m STAFF CHANGES

Paul H. Jennings
from: head, horticulture
to: professor; horticulture, forestry, and
recreational resources

Judy B. Miller
from: professor; hotel, restaurant,
institution management and dietetics
to: head; hotel, restaurant, institution
management and dietetics

Thomas E. Roche
from: professor, biochemistry
to: head, biochemistry

Thomas D. Warner
from: head, forestry
to: head; horticulture, forestry, and
recreation resources

m DEPARTMENT CHANGES

Forestry and horticulture were merged into
horticulture, forestry, and recreation
resources

Surgery and medicine became clinical
sciences
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Station Publications

m BULLETINS

658 Assessing Communicating Health Risks: The Case of Meat/Fat
Consumption

659 Grain Sorghum Hybrid Response to Lasso and Dual Herbicides
and Efficacy of Screen, Concep II, and Concep Il/Apron Seed
Safeners

m REPORTS OF PROGRESS

605 1990 Performance Tests with Winter Wheat Varieties

606 Big Bluestem Evaluations in the Eastern Plains

607 Final Report of the Wheat Quality Council

608 Dairy Day 1990

609 Economic and Emotional Well-Being of Rural Families in
Kansas

610 Swine Day 1990

611 Effects of Energy and Commodity Prices on Irrigation in the
Kansas High Plains

612 1991 Chemical Weed Control

613 Crop Machinery Investment, Repair, and Fuel-oil Requirements
for Irrigated and Dryland Crops in Kansas

614 1990 Corn Performance Tests

615 Evaluation of Woody Ornamentals for Kansas

616 Crop Lease Arrangements on Kansas Farms

617 1990 Kansas Grain Sorghum Performance Tests

618 Kansas Fertilizer Research 1990

619 1990 Kansas Variety Tests. Spring Oats, Spring and Winter
Barley, Spring Wheat, and Winter Triticale

620 1990 Kansas Sunflower Performance Tests

621 1990 Kansas Soybean Performance Tests

622 Forage Utilization

623 Cattlemen’s Day 1991

624 Kansas Sheep Research 1991

625 1990 Vegetable Investigations

626 A Profile of Kansas Hunters

627 Roundup 1991

628 1991 Agricultural Research. Southeast Kansas Branch Station

629 Forage Sorghums. Summary of Nutritive Value and Agronomic
Performance

630 1991 Field Day Report. Southwest Kansas Research-Extension
Center

631 1990 Bedding Plant Field Trials

632 1991 Cattle Feeders’ Day

633 1991 Turfgrass Research

634 A Proportionate Mortality Study of Cancer and Accidents
among Kansas Farmers, 1983-1989

635 1991 Agricultural Research. Northwest Research-Extension
Center

636 1991 Woody Ornamental Evaluations

637 1991 Kansas Performance Tests with Winter Wheat Varieties

638 Kansas Attitudes Regarding Threatened and Endangered
Wildlife

639 1991 Kansas Performance Tests with Spring Oats, Spring and
Winter Barley, Spring Wheat, Winter Canola

640 Dairy Day 1991

641 Swine Day 1991

642 1991 Kansas Performance Tests with Corn Hybrids

643 1992 Chemical Weed Control for Field Crops, Pastures,
Rangeland, and Noncropland
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644 1991 Kansas Performance Tests with Grain Sorghum Hybrids

645 Final Report of the Wheat Quality Council, 1990

646 1991 Vegetable Investigations

647 Kansas Fertilizer Research 1991

648 1991 Kansas Performance Tests with Sunflower Hybrids

649 1991 Kansas Performance Tests with Soybean Varieties

654 1991 Kansas Performance Tests with Alfalfa Varieties

651 Cattlemen’s Day 1992

652 Milling and Baking Test Results for Hard Winter Wheats
Harvested in 1991

653 Roundup 1992

654 1992 Agricultural Research. Southeast Kansas Branch Station

655 Field Days 1992. Agronomy and Agricultural Engineering
Experiment Fields

656 1991 Bedding Plant Field Trials

657 é 992 Field Day Report. Southwest Kansas Research-Extension

enter

658 Farmers Markets in Kansas: A Profile of Vendors and Market
Organizations

659 1992 Cattle Feeders' Day

660 1992 Agricultural Research. Northwest Research-Extension
Center

m KEEPING UP WITH RESEARCH

101 Influence of Seed Size on Winter Wheat Performance Tests

102 Winter Wheat Performance following Seed Treatment in South
Central Kansas

103 Days Suitable for Field Work in Kansas

m SPECIAL PUBLICATIONS

Agricultural Research in Kansas: Thirty-fifth Biennial Report of
the Agricultural Experiment Station, 1988-90
Ag Facts

SUFFIX LETTERS FOR
CONTRIBUTION NUMBERS (pages 33—84)

A Proceedings of Meeting or Symposium

Bulletin published by KAES; Book or Chapter for Book

Computer Program

Department Report

Extension Publication (co-authored by a KAES researcher

but published by Cooperative Extension or externally as

educational material) or research by an Extension person to

be published in a refereed journal.

J Journal

S Station Publication: Report of Progress, Keeping Up With
Research, Special Publication

T Trade Publication

Categories are based on information received before manuscripts are

published. Place of publication sometimes changes later. Numbers
are deleted if authors cannot supply publication data.

Station publications including Bulletins are available from KAES
Editorial Office. Department Reports are available only from the
appropriate department office. Copies of journal articles or other
outside publications must be obtained from the authors.
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P U b I i Ca ti On S Of Sta t i 0 n SCi en t i S ts (By Department and Station Contribution Number)

1

89-117-J

90-317-J

91-7-J

91-11-D

91-12-D

91-13-D

91-32-D

91-43-D

91-44-D

91-46-D

91-60-D

91-88-D

91-89-D

91-95-J

Agricultural Economics

An Economic Analysis of Season-Long and Intensive-Early Grazing
Systems in a Whole Farm Situation

J. Webb, O. Buller, G. Posler, C. Owensby, and R. Cochran

J. Am. Soc. Farm Managers and Rural Appraisers 55:83-89, 1991

Modeled Crop Water Use and Soil Water Drainage
O.H. Buller, H.L. Manges, L.R. Stone, and J.R. Williams
Agric. Water Manag. 19:117-134, 1991

Earnings of Kansas State University Agriculture Graduates: 1978-
1988

A.P. Barkley

Am. J. Agric. Econ. 74(3):215-222, 1992

An Investigation of International Trade in a Processed Agricultural
Product; The U.S. Import Demand for Wheat Gluten

F. Ortalo-Magne and B.K. Goodwin

Agric. Econ. Dept. Rep. (Staff Pap. 91-1):1-14, 1990

(available from dept. only)

The World Wheat Gluten Industry. An Econometric Investigation of
the U.S. Wheat Gluten Import Demand

F. Ortalo-Magne and B.K. Goodwin

Agric. Econ. Dept. Rep. (Res. Rep. 12):1-65, 1990

(available from dept. only)

Price Dynamics in International Wheat Markets

T.C. Schroeder and B.K. Goodwin

Agric. Econ. Dept. Rep. (Staff Pap. 91-2):1-21, 1990
(available from dept. only)

Systematic and Unsystematic Risk Costs for Southeastern Kansas
Farm Enterprises

K.N. Amegbeto and A.M. Featherstone

Agric. Econ. Dept. Rep. (Staff Pap. 91-3):1-18, 1990

(available from dept. only)

Forecasting in the Presence of Structural Change: An Analysis of
Cattle Prices with a Gradual Switching VAR System

B.K. Goodwin

Agric. Econ. Dept. Rep. (Staff Pap. 91-4):1-18, 1990

(available from dept. only)

Impact of Changes in U.S. Grain Standards on Discounts for Insects
in Stored Grain

R. Fleming, B. Schurle, S. Duncan, and C. Reed

Agric. Econ. Dept. Rep. (Staff Pap. 91-5):1-12, 1990

(available from dept. only)

A Comparison of Risk Preference Measurements with Implications
for Extension Programming

B. W. Schurle and W.I. Tierney, Jr.

Agric. Econ. Dept. Rep. (Staff Pap. 91-6):1-9, 1990

(available from dept. only)

Use of a Crop Simulation Model to Provide Long-Term Data for
Economic Analysis: The Case of Early Maturing Soybeans

R.O. Burton, Jr., G. van der Hoeven, A.M. Featherstone, and G.V.
Granade

Agric. Econ. Dept. Rep. (Staff Pap. 91-7):1- 15, 1990

(available from dept. only)

Derived Labor Requirements for Eastern Kansas Crops
L.N. Langemeier, K. Witt, and C. Akhimien

Agric. Econ. Dept. Rep. (Staff Pap. 91-8):1-19, 1990
(available from dept. only)

Derived Labor Requirements for Central Kansas Crops
L.N. Langemeier, C. Akhimien, and K. Witt

Agric. Econ. Dept. Rep. (Staff Pap. 91-9):1-19, 1990
(available from dept. only)

Kansas State Survey: What Skills Do Agriculture Graduates Need?
A.P. Barkley
Natl. Agric. College Teachers Assoc. J. 35(1):53-57, 1991

91-96-D

91-97-D

91-100-J

91-122-D

91-165-D

91-167-S

91-189-S

91-219-S

91-263-D

91-313-D

91-329-S

91-332-D

91-345-D

91-349-D

91-352-C

91-355-S

The College and Career Experiences of Graduates of the College
of Agriculture at Kansas State University, 1979-1988

A.P. Barkley and J.-I. Perng

Agric. Econ. Dept. Rep. (Staff Pap. 91-10):1-31, 1990

(available from dept. only)

Reduction of Yield and Income Risk under Alternative Crop
Insurance and Disaster Assistance Plans

G.L. Carriker, J.R. Williams, G.A. Barnaby, and R. Black
Agric. Econ. Dept. Rep. (Staff Pap. 91-11):1-21, 1990
(available from dept. only)

Labor Mobility among Agriculture College Graduates: A Human
Capital Approach

A.P. Barkley

West. J. Agric. Econ. 16:315-325, 1991

The College and Career Experiences of Graduates of the College
of Agriculture at KSU, 1978-1988: Results by Major Field of Study,
Autumn, 1990

A.P. Barkley and D.C. MclIntosh

Agric. Econ. Dept. Rep. (Res. Rep. 13):1-276, 1990

(available from dept. only)

Theory and Practice of Ecological Economics of Agriculture
X. Jiang

Agric. Econ. Dept. Rep. (Res. Rep. 15):1-53, 1990
(available from dept. only)

Effects of Energy and Commaodity Price on Irrigation in the Kansas
High Plains
Kans. Agric. Exp. Stn. Rep. Prog. 611:1-22, 1990

Swine Day 1990
Kans. Agric. Exp. Stn. Rep. Prog. 610:1-123, 1990

Crop Machinery Investment, Repair, and Fuel-Oil Requirements for
Irrigated and Dryland Crops in Kansas
Kans. Agric. Exp. Stn. Rep. Prog. 613:1-30, 1990

Dockage Treatment at 1990 Kansas Wheat Harvest
H.L. Kiser and D. Frey

Agric. Econ. Dept. Rep. (Res. Rep. 14):1-17, 1990
(available from dept. only)

Risk Analysis of Nitrogen Fertilization for Corn and Soybeans:
Incentives for Lower Use

J.R. Williams, L.D. Maddux, P.L. Barnes, and C.P. Rowell
Agric. Econ. Dept. Rep. (Staff Pap. 91-12):1-21, 1991
(available from dept. only)

Crop Lease Arrangements on Kansas Farms
Kans. Agric. Exp. Stn. Rep. Prog. 616:1-25, 1990

Price Discovery and Cointegration in Live Hog Markets
T.C. Schroeder and B.K. Goodwin

Agric. Econ. Dept. Rep. (Staff Pap. 91-14):1-21, 1991
(available from dept. only)

Alternative Crop Insurance and Disaster Aid Designs for Central
Plains Wheat and Grain Sorghum

J.R. Williams, G.L. Carriker, G.A. Barnaby, J.K. Harper, and J.R.
Black

Agric. Econ. Dept. Rep. (Staff Pap. 91-15):1-35, 1991

(available from dept. only)

Determinants of Cash Fed Cattle Prices: Does Quality Matter?
R. Jones, T. Schroeder, J. Mintert, and F. Brazle

Agric. Econ. Dept. (Staff Pap. 91-16):1-26, 1991

(available from dept. only)

Economic Impact Analysis for Agroindustrial Development
R. Phillips
Food and Feed Grains Inst. Tech. Rep. 30:1-173, 1991

Cattlemen’s Day 1991
Kans. Agric. Exp. Stn. Rep. Prog. 623:1-111, 1991
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Publications of Station Scientists (Continued)

91-358-A Where We Stand Today: U.S. Grain Exports - Acreage, Yields,
Production, Consumption, Exports, Beginning Stocks, and Prices
H.L. Kiser
Proc. Grain Export Marketing Seminar at K-State, pp. 1-26, 1990

91-430-C Programme pour 'Analyse de Faisabilité TRI pour Microordinateurs
MS DOS
R. Phillips and J.D. Lea
Food and Feed Grains Inst. Spec. Rep. 32:1-156, 1991 (in French)

91-431-J Yield and Income Risk Reduction under Alternative Crop Insurance
and Disaster Assistance Designs
G. Carriker, J. Williams, A. Barnaby, and R. Black
W. J. Agric. Econ. 16(2):238-250, 1991

91-435-C Suplememto con Casos de Estudio para el Progama para el
Analysis de Factibilidad Economica para USO en
Microcomputadores con MS-DOS
R. Phillips and R.A. Flores
Food and Feed Grains Inst. Res. Rep. 23:1-157, 1991 (in Spanish)

91-442-D Publications in Agricultural Economics, Kansas State University
1990
V. Kaul
Agric. Econ. Dept. Rep. (Staff Pap. 91-17):1-24, 1991
(available from dept. only)

91-445-S 1991 Agricultural Research. Southeast Kansas Branch Station
Kans. Agric. Exp. Stn. Rep. Prog. 628:1-117, 1991

91-464-D Mathematical Formulas for Calculating Net Returns from Participa-
tion in Government Farm Programs: Provisions of the Food,
Agricultural, Conservation and Trade Act of 1990
P.T. Berends, J.R. Williams, and G.A. Barnaby
Agric. Econ. Dept. Rep. (Staff Pap. 91-18):1-27, 1991
(available from dept. only)

91-489-D Grading Grain under the U.S. Grain Standards
H.L. Kiser
Agric. Econ. Dept. Rep. (Staff Pap. 91-19):1-42, 1991
(available from dept. only)

91-580-D Area-Measured Crop Insurance and Disaster Aid for Wheat and
Grain Sorghum
J.R. Williams, G.L. Carriker, G.A. Barnaby, J.K. Harper, and
J.R. Black
Agric. Econ. Dept. Rep. (Staff Pap. 91-20):1-22, 1991
(available from dept. only)

91-587-D The Role of the Unit Administrator: Roles, Powers, and Responsi-
bilities
M.A. Johnson
Agric. Econ. Dept. Rep. (Staff Pap. 91-21):1-11, 1991
(available from dept. only)

91-588-D The Department’s Role in Preparing Individuals and Teams for the
Challenge of the 1990s
M.A. Johnson
Agric. Econ. Dept. Rep. (Staff Pap. 91-22):1-12, 1991
(available from dept. only)

92-19-D A Nonparametric Analysis of Cost Minimization and Profit
Maximization Behavior for a Sample of Kansas Farms
G.A. Moghnieh, A.M. Featherstone, and B.K. Goodwin
Agric. Econ. Dept. Rep. (Staff Pap. 92-1):1-15, 1991
(available from dept. only)

92-30-D  Farming Systems Research in a Declining Donor Environment
D.W. Norman
Agric. Econ. Dept. Rep. (Staff Pap. 92-2):1-39, 1991
(available from dept. only)

92-38-D  Futures Market Reaction to Cattle on Feed Reports
0. Grunewald, M.S. McNulty, and A.W. Biere
Agric. Econ. Dept. Rep. (Staff Pap. 92-3):1-34, 1991
(available from dept. only)

34

92-40-D

92-44-A

92-74-D

92-75-D

92-106-D

92-111-D

92-127-D

92-144-J

92-175-S

92-182-B

92-193-S

92-200-J

92-242-S

92-262-J

92-267-J

92-288-J

92-305-J

The Economic Impacts of a Ban on Subtherapeutic Antibiotics in
Swine Production

M.A. Wade and A.P. Barkley

Agric. Econ. Dept. Rep. (Staff Rep. 92-4):1-27, 1991

(available from dept. only)

Household Economics and Community Dynamics

D.W. Norman

Proc. SR-CRSP Symp., Sustainable Crop-Livestock Systems for the
Bolivian Highlands, pp. 39-69, 1992

Integrating the Technical and Marketing Approaches for Profitable
Utilization of Grain Post-Harvest Technology

C. Hugo, R. Maxon, and U. Acasio

Food and Feed Grains Res. Rep. 33:1-39, 1991

Low-Input Agriculture as a Groundwater Protection Strategy
P.L. Diebel, D.B. Taylor, and S.S. Batie

Agric. Econ. Dept. Rep. (Staff Pap. 92-6):1-14, 1991
(available from dept. only)

The Consequences of Using Disappearance Data as Proxies for
Actual Consumption Data on Demand Elasticity Estimates

G.W. Brester and M.K. Wohigenant

Agric. Econ. Dept. Rep. (Staff Pap. 92-7):1-25, 1991

Factors Influencing Change in Western Kansas Irrigated Acres
O. Buller
Agric. Econ. Dept. Rep. (Staff Pap. 92-8):1-15, 1991

Potential Economic Effects of a Zero Depletion Policy for the
Ogallala Aquifer in Northwest Kansas

O. Buller

Agric. Econ. Dept. Rep. (Staff Pap. 92-9):1-21, 1991

Organizational Considerations in Implementing FPR in a Harsh
Environment: Farmer Involvement in Botswana

F. Worman, G. Heinrich, and D. Norman

J. Farming Syst. Res. - Ext. 2(3):119-137, 1991

Dairy Day 1991
Kans. Agric. Exp. Stn. Rep. Prog. 640:1-60, 1991

Farming Systems Research Handbook for Botswana (ATIP RP3)
F. Worman, D. Norman, and others

Agricultural Information Services, Ministry of Agriculture, Gaborone,
Botswana, 306 pp., 1992

Swine Day 1991
Kans. Agric. Exp. Stn. Rep. Prog. 641:1-155, 1991

Risk Costs and the Choice of Market Returns Index
K.N. Amegbeto and A.M. Featherstone
J. Agric. and Res. Econ. 17:80-87, 1992

Days Suitable for Field Work in Kansas
O. Buller
Kans. Agric. Exp. Stn. Keeping Up With Res. 103:1-7, 1991

The Structure and Development of the International Wheat Gluten
Market and U.S. Imports

F. Ortalo-Magne and B.K. Goodwin

Cereal Foods World 36(12):990-1002, 1991

An Econometric Analysis of U.S. Vital Wheat Gluten Imports
F. Ortalo-Magne and B.K. Goodwin
Agric. Econ. 7:65-75, 1992

The Impact of Quality Characteristics on the Price of Land: A Case
Study of the Kansas Farmland Market

K.D. Postier, A.M. Featherstone, B.W. Schurle, S.S. Duncan, and
J.R. Schlender

J. Am. Soc. Farm Managers and Rural Appraisers 56:53-60, 1992

Economies of Scale and Scope for Agricultural Supply and
Marketing Cooperatives

T.C. Schroeder

Rev. Agric. Econ. 14(1):93-103, 1992
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Price Discovery and Cointegration for Live Hogs
T.C. Schroeder and B.K. Goodwin
J. Futures Markets 11(6):685-696, 1992

An Analysis of Factors Associated with Consumers’ Use of Grocery
Coupons

B.K. Goodwin

J. Agric. and Res. Econ. 17(1):110-120, 1992

Multivariate Cointegration Tests and the Law on One Price in
International Wheat Markets

B.K. Goodwin

Rev. Agric. Econ. 14(1):117-124, 1992

Risk Analysis Fertilization Rates for Corn and Soybeans
J.R. Williams, L.D. Maddux, P.L. Barnes, and C.P. Rowell
J. Prod. Agric. 5(2):226-232, 1992

A Whole-Farm Risk Analysis of Double-Cropping and Alternative
Crop Systems under Farm Commaodity Programs: An Application of
Crop and Market Simulation Models

M.F. Crisostomo, R.O. Burton, Jr., A.M. Featherstone, and

K.W. Kelley

Agric. Econ. Dept. Rep. (Staff Pap. 92-11):1-20, 1992

(available from dept. only)
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Low-Input Agriculture in the Coastal Plain of Virginia
P.L. Diebel, D.B. Taylor, S.S. Batie, and C.D. Heatwole
Agric. Econ. Dept. Rep. (Staff Pap. 92-12):1-21, 1992
(available from dept. only)

Cattlemen’s Day 1992
Kans. Agric. Exp. Stn. Rep. Prog. 651:1-151, 1992

The Capitalization of Wheat Subsidies into Agricultural Land Values
B.K. Goodwin and F. Ortalo-Magne
Can. J. Agric. Econ. 40:37-54, 1992

Publications in Agricultural Economics 1991
V. Kaul
Agric. Econ. Dept. Rep. (Staff Pap. 92-14):1-25, 1992

1992 Agricultural Research. Southeast Kansas Branch Station
Kans. Agric. Exp. Stn. Rep. Prog. 654:1-110, 1992

Does Farm Size Matter in Wheat Yield Variability? A Proposed
Approach

M. Marra and B. Schurle

Proc. Reg. Res. Proj. S-232, Ann. Meeting, pp. 1-13, 1992

The Farm Family’s Propensity to Consume Disposable Income from
Different Sources

G.L. Carriker, M.R. Langemeier, T.C. Schroeder, and

A.M. Featherstone

Agric. Econ. Dept. Rep. (Staff Pap. 92-17):1-17, 1992

(available from dept. only)

Estimation of a Wheat Acreage Response Function for Kansas
G.D. Cho

Agric. Econ. Dept. Rep. (Staff Pap. 92-18):1-14, 1992
(available from dept. only)

Removing Nonwheat Material from Kansas Wheat
H.L. Kiser

Agric. Econ. Dept. Rep. (Res. Rep. 16):1-27, 1992
(available from dept. only)

Conservation Tillage Research 1992
Kans. Agric. Exp. Stn. Rep. Prog. 662:1-79, 1992

Kansas Farmland Sales and Characteristics: 1971-1990
Kans. Agric. Exp. Stn. Rep. Prog. 663:1-24, 1992

Nonparametric Analysis of Optimizing Behavior of Midwestern
Cooperatives

Md.H. Rahman and A.M. Featherstone

Agric. Econ. Dept. Rep. (Staff Pap. 92-16):1-15, 1992

An Economic Analysis of the IFMPO
J.R. Williams and P.L. Diebel
Agric. Econ. Dept. Rep. (Staff Pap. 93-2):1-25, 1992
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Agricultural Engineering

Moisture Adsorption of Bagged Grain under Tropical Conditions
P. Guritno, E. Haque, and D.S. Chung
Trans. Am. Soc. Agric. Engin. 34(5):2131-2134, 1991

Simulation of Control Systems for Agricultural Tractor Engines and
Transmissions

M.D. Schrock and Y. Liu

Trans. Am. Soc. Agric. Engin. 33(6):1785-1789, 1990

PC-Based Data Acquisition Program for an Electric Motor
Dynamometer

L.E. Wagner, A.J. Heber, and J.P. Harner

Appl. Engin. in Agric. 6(5):643-646, 1990

A Stochastic Compartmental Model Simulating a Grain Cleaning
Process

A. Song, R. Nassar, and D.S. Chung

Trans. Am. Soc. Agric. Engin. 33(3):877-884, 1990

PC-Based Data Acquisition Interface and Expansion System
L.E. Wagner, K.D. Funk, and M.D. Schwarz
Appl. Engin. in Agric. 6(4):499-506, 1990

Equipment for Teaching Pesticide Application Technology
J. Slocombe, D. Kuhiman, and A.J. Broxterman
Appl. Engin. in Agric. 6(3):262-266, 1990

Wind Erosion Prediction Systems: Concepts to Meet User Needs
L.J. Hagen
J. Soil and Water Cons. 46(2):105-111, 1991

Electrical Power Harmonics at Rural Substations and Farms
J. Li, A.J. Heber, and G.L. Johnson
Trans. Am. Soc. Agric. Engin. 33(6):2051-2057, 1990

Fate of Broadcast and Subsurface-Banded Urea N Applied to Corn
L.D. Maddux, C.W. Raczkowski, D.E. Kissel, and P.L. Barnes
Soil Sci. Soc. Am. J. 55:264-267, 1991

An Instrumented Water Source Heat Pump Demonstration Unit
T.C. Kolb, D.K. Matteson, J.W. Slocombe, and J.P. Harner
Appl. Engin. in Agric. 7(1):124-128, 1991

A Model for Managing Crop Water Use and Soil Water Drainage
O.H. Buller, H.L. Manges, L.R. Stone, and J.R. Williams
Agric. Water Manag. 19:117-134, 1991

Prediction of Moisture Changes in Stored Corn
L.G. Obaldo, J.P. Harner, and H.H. Converse
Trans. Am. Soc. Agric. Engin. 34(4):1850-1858, 1991

Isolation of Gluten and Starch from Ground, Pearled Wheat versus
Flour

0. Zhuge, E.S. Posner, C.W. Deyoe, P.A. Seib, and D.S. Chung
Cereal Chem. 68(4):336-339, 1991

Digitization of Profile Meter Photos Using Image Analysis
L.E. Wagnerand Y. Yu
Trans. Am. Soc. Agric. Engin. 34(2):412-416, 1991

Facility for Testing Exhaust Ventilation Fans
A.J. Heber, S.E. Cole, and J.P. Murphy
Appl. Engin. in Agric. 7(5):599-605, 1991

Field Day 1990. Kansas River Valley Experiment Field
L.D. Maddux, D.A. Whitney, and P.L. Barnes

Agron. Dept. Rep., pp. 1-13, 1990

(available from dept. only)

Field Day 1990. Irrigation Experiment Field
W.B. Gordon, D.A. Whitney, and G.E. Thierstein
Agron. Dept. Rep., pp. 1-14, 1990

(available from dept. only)

Field Day 1990. North Central Experiment Field
W.B. Gordon, D.A. Whitney, and G.E. Thierstein
Agron. Dept. Rep., pp. 1-12, 1990

(available from dept. only)
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91-48-S 1990 Kansas Performance Tests with Winter Wheat Varieties
Kans. Agric. Exp. Stn. Rep. Prog. 605:1-32, 1990

91-136-A A Review of Principles and Parameters for Grain Cleaning and
Separation
D.S. Chung and C.-H. Lee
Proc. Intl. Workshop on Maize and Soybean Quality, Uniformity by
2000, pp. 103-125, 1991

91-205-J Wind Erosion Mechanics: Abrasion of Aggregated Soil
L.J. Hagen
Trans. Am. Soc. Agric. Engin. 34(4):838-891, 1991

91-223-S 1990 Kansas Corn Performance Tests
Kans. Agric. Exp. Stn. Rep. Prog. 614:1-40, 1990

91-245-S 1990 Kansas Grain Sorghum Performance Tests
Kans. Agric. Exp. Stn. Rep. Prog. 617:1-48, 1990

91-261-J  Electrical Energy Usage on Kansas Grain Farms
J.W. Slocombe, A.M. Feyerherm, and L.E. Stetson
Appl. Engin. in Agric. 8(2):263-266, 1992
91-262-S Kansas Fertilizer Research 1990
Kans. Agric. Exp. Stn. Rep. Prog. 618:1-132, 1991

91-264-S 1990 Kansas Variety Tests Spring Oats, Spring and Winter Barley,
Spring Wheat, Winter Triticale
Kans. Agric. Exp. Stn. Rep. Prog. 619:1-16, 1991

91-266-J Energy Usage on Kansas Livestock and Dairy Farms
J.W. Slocombe, A.M. Feyerherm, and L.E. Stetson
Appl. Engin. in Agric. 8(3):389-392, 1992

91-281-S 1990 Kansas Sunflower Performance Test
Kans. Agric. Exp. Stn. Rep. Prog. 620:1-16, 1991

91-300-D Field Day 1991. Sandyland Experiment Field
G.R. TenEyck, R.G. Greenland, and D. Fjell
Agron. Dept. Rep., pp. 1-18, 1991
(available from dept. only)

91-309-S 1990 Kansas Alfalfa Performance Tests
Kans. Agric. Exp. Stn. Rep. Prog. 622:1-8, 1991

91-313-D Risk Analysis of Nitrogen Fertilization for Corn and Soybeans:
Incentives for Lower Use
J.R. Williams, L.D. Maddux, P.L. Barnes, and C.P. Rowell
Agric. Econ. Dept. Rep. (Staff Pap. 91-12), pp. 1-21, 1991
(available from dept. only)

91-328-A  Sunflower Yield Differences Related to Row Orientation
G.E. Thierstein
Proc. Natl. Sunflower Assoc., Res. Workshop, pp. 34-43, 1991

91-460-S 1991 Field Day Report. Southwest Kansas Research-Extension
Center
Kans. Agric. Exp. Stn. Rep. Prog. 630:1-52, 1991

91-566-A Atrazine Movement in Soil Compared with PRZM and GLEAMS
Models
S.M. Siegele, J.M. Steichen, and P.L. Barnes
Proc. Conf. on Hazardous Waste Res., pp. 12-29, Kansas State
University, 1991

91-575-) Tillage-Induced Soil Aggregate Status as Influenced by Water
Content
L.E. Wagner, N.M. Tangie, and P. Barnes
Trans. Am. Soc. Agric. Engin. 35(2):499-504, 1992

92-11-A Development of New Wind Erosion Prediction System
L.J. Hagen
Proc. Intl. Wind Erosion Workshop of CIGR, Section I, J. Koracsony
and G. Szalai, eds., Budapest, Hungary, 1991

92-17-A  Relationship between Shelter Angle Surface Roughness and
Cumulative Sheltered Storage Depth
L.E. Wagner and L.J. Hagen
Proc. Intl. Wind Erosion Workshop of CIGR, Section I, J. Koracsony
and G. Szalai, eds., Budapest, Hungary, 1991
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Field Day 1991. Kansas River Valley Experiment Field
L.D. Maddux, P.L. Barnes, and R.E. Lamond

Agron. Dept. Rep., pp. 1-19, 1991

(available from dept. only)

Field Day 1991. Irrigation Experiment Field
W.B. Gordon, D.A. Whitney, and G.E. Thierstein
Agron. Dept. Rep., pp. 1-15, 1991

(available from dept. only)

Field Day 1991. North Central Experiment Field
W.B. Gordon, D.A. Whitney, and G.E. Thierstein
Agron. Dept. Rep., pp. 1-11, 1991

(available from dept. only)

Assessment of a Computer Simulation Model for the Flour-Milling
Industry

M.C. Liu, R.A. Flores, C.W. Deyoe, and E.S. Posner

Cereal Foods World 37(8):649-654, 1992

1991 Kansas Performance Tests with Spring Oats, Spring and
Winter Barley, Spring Wheat, Winter Canola
Kans. Agric. Exp. Stn. Rep. Prog. 639:1-17, 1991

Precision Pesticide Application
T.A. Rokey, D.K. Kuhlman, and J.W. Slocombe
J. Agric. Mech. 6(2):8-12, 1991

1991 Kansas Performance Tests with Corn Hybrids
Kans. Agric. Exp. Stn. Rep. Prog. 642:1-40, 1991

1991 Kansas Performance Tests with Grain Sorghum Hybrids
Kans. Agric. Exp. Stn. Rep. Prog. 644:1-48, 1991

Kansas Fertilizer Research 1991
Kans. Agric. Exp. Stn. Rep. Prog. 647:1-151, 1992

Risk Analysis of Fertilization Rates for Corn and Soybeans
J.R. Williams, L.D. Maddux, P.L. Barnes, and C.P. Rowell
J. Prod. Agric. 5(2):226-232, 1992

1991 Kansas Performance Tests with Alfalfa Varieties
Kans. Agric. Exp. Stn. Rep. Prog. 650:1-19, 1992

Predicting Wind Erosion
L.J. Hagen
Agric. Engin. July:20-21, 1992

Field Days 1992. Agronomy and Agricultural Engineering
Experiment Fields
Kans. Agric. Exp. Stn. Rep. Prog. 655:1-126, 1992

1992 Field Day Report. Southwest Kansas Research-Extension
Center
Kans. Agric. Exp. Stn. Rep. Prog. 657:1-70, 1992

Conservation Tillage Research 1992
Kans. Agric. Exp. Stn. Rep. Prog. 662:1-79, 1992

. Agronomy

Water Percolation: An Indicator of N Leaching Potential

J.R. Williams and D.E. Kissel

In: Managing Nitrogen for Groundwater Quality and Farm
Profitability, R.F. Follett, ed., pp. 59-84, Am. Soc. Agron., Madison,
W1, 1991

Callus Induction and Plant Regeneration from Anther and
Inflorescence Culture of Sorghum

F. Wen, F.L. Barnett, E.L. Sorensen, and G.H. Liang
Euphytica 52:177-181, 1990

Modified EPIC Wind Erosion Model

E.L. Skidmore and J.R. Williams

In: Modeling Plant and Soil Systems, R.J. Hanks and J.T. Ritchie,
eds., Agron. Monograph 31:447-459, 1991

Net Carbon Exchange in Canopies of Burned and Unburned
Tallgrass Prairie

W.J. Gale, M.B. Kirkham, E.T. Kanemasu, and C.E. Owensby
Theor. Appl. Climatol. 42(4):237-244, 1990
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J. Anim. Feed Sci. and Tech. 33:313-322, 1991
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Euphytica 50:127-133, 1990

Effect of Cultivar, Incubation Temperature, and Developmental
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Plant Breeding 105:332-336, 1990
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Agric., 1991

Forage Quality of Genetically Diverse Alfalfa Germplasms at Four
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Euphytica 51:53-57, 1990

Field Resistance of Perennial Glandular-Haired Medicago Strains
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S.D. Danielson, G.R. Manglitz, and E.L. Sorensen

Euphytica 49:177-182, 1990

Novel Approaches to the Development of Sorghum Germplasm
Resistant to Greenbugs

J.C. Reese, P. Bramel-Cox, A.G.O. Dixon, D. Schmidt, R. Ma,
S. Noyes, W.C. Black IV, and D.C. Margolies

Insect-Plants ‘89, Symp. Biol. Hung. 39:523-526, 1991

Rapid Measurement of Canopy Cover
D.V. Armbrust
Agron. J. 82:1170-1171, 1990

Wind Erosion in Stressed Environments

E.L. Skidmore

In: Soil Physics Application under Stress Environments, E. Akhker
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Islamabad, 1990

Wind Erosion Prediction System: Concepts to Meet User Needs
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Complementarity of Genes for Resistance to Greenbug [Schizaphis
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Theor. Appl. Genet. 81:105-110, 1991
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Flow Injection Analysis of Urea Nitrogen in Soil Extracts
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Water Status of Drought-Resistant and Drought-Sensitive Sorghum
Treated with Ethephon
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The Contribution of Introduced Germplasm to the Development of
U.S. Wheat Cultivars
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Mouthparts and Feeding Mechanism of the Larval Hessian Fly,
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91-456-S, 92-45-S, 92-164-S,
92-193-S, 92-236-S,
92-264-S, 92-273-S,
92-286-S, 92-307-S,
92-366-S, 92-442-A,
92-575-S

91-54-J, 92-146-J, 92-147-J,
92-279-J

92-144-J, 92-182-B

90-40-J, 91-359-J

90-329-J, 90-406-J, 90-429-J,
90-437-J, 91-187-J, 91-228-J,
91-241-J, 91-248-J, 91-249-J,

91-365-J, 91-540-J, 91-579-J,
92-49-J, 92-215-J



Research Projects Active June 30, 1992

m  Agricultural Economics

520005  Studies in Professional Farm Management and
Rural Appraisals (Training, Practices, Fees)

520452  Management of Stored Grain Insect Problems

520462  Impacts of Federal Farm Policies on the Great
Plains States

520463  The Kansas Agricultural Economy: Trends and
Perspectives

520464  Optimal Capital Structure of Local Grain
Marketing

520465  Economic Impact of Zero Depletion in
Northwest Kansas

522872  Management of Stored-Grain Insect Problems

526372  Agronomic Effects, Profitability, and Riskiness
of Long-Term Crop Rotations in Southeastern
Kansas

F003 Regulatory, Efficiency, and Management
Issues Affecting Rural Financial Markets

R014 Successful Coping Strategies of Rural
Communities

R020 Potential for Incorporating the Kansan Farmer
in the Agricultural Research Process

Fo71 Organization and Performance of World Food
Systems: Implications for United States
Policies

HO73 An Economic Analysis of Farm Management
Issues and Resource Use of Kansas Farms

F634 Policy Implications for Farm Household and
Rural Community Responses to Economic
Change

F691 Domestic and International Marketing
Strategies for U.S. Beef

H698 Innovative Red Meat Production and
Processing Systems for the Modern Consumer

F707 Performance of the U.S. Grain Marketing
System

R754 Use of a Legume-Grain Sorghum Rotation in a
Crop-Livestock System

F767 Quantifying Long-Run Agricultural Risks and
Evaluating Farmer Responses to Risk

H775 Impact of Agricultural Policy on Producers,
Consumers, and Taxpayers

H781 Forage Management and Utilization

H824 Economic Analysis of the Impact of USDA
Farm Programs Cropping Systems and Rural
Income in Kansas

F835 Changing Patterns of Food Demand and
Consumption Behavior

H887 Economic Analysis of Alternative Production
Practices for Soybeans and Beef

H900 Irrigation Management to Conserve Water and
Maintain Income

H917 Enhancing Export Opportunities for Processed
Kansas Wheat and Meat Products

H943 Measuring Economic Impacts of Groundwater
Protection Policies on the Great Plain States

H950 Pricing and Marketing in the Livestock Sector
under Structural Change

H984 Diversification and Specialization Benefits for
Livestock Producers

H997 Commercial Greenhouse Crops to Comple-

ment Spring-Grown Bedding Plants

m Agricultural Engineering

520716  Row Crop Pollution-Control Demonstration
Project: Atrazine Analyses

520726  Variable Nitrogen Managment for Improving
Groundwater
520729  Effect of Row Width, Planting Population,

Planting Date, Variety, and Different Weed
Control Levels on Soybean

522899
522906
522907

522918
527653

527663

527667

527671

527673

527676

527677
527678
527679

527681

527682

527683

527684
527685
527686
527687
527688
527689

527690
527691
538724

F773
R847

H893

H007

HO053

H066

F195
H721

H735
H820

H862
H896

H899

H916

H946

H962
R993

Single-Kernel Physical Properties and Wheat
Millability Hardness

Utilization of Corn, Grain Sorghum, and Wheat
in the Production of Plastic Goods

Starch Thermoplastic Project KVAC
Temperature Control as a Means to Control
Insect Infestation in Corn and Grain Sorghum
Alleviating Drought Problems in Kansas and
Drip Irrigation of Corn

Effects of Prime Mover Soil Compaction on
Soil Physical Properties and Winter Wheat and
Grain Sorghum Yields

Bi-Rotor Combine Cylinder Testing

The Development of the Value-Added Thermal
Processing Laboratory in the Department of
Agricultural Engineering

Effect of Single-Kernel Physical Properties of
Wheat on Milling and Energy Requirements
Evaluation of Kansas Value-Added Products
Value-Added Thermal Processing Laboratory
Evaluating Field-Scale Atrazine and Alachlor
Movement in Surface and Groundwater in
Northeast Kansas

Development of Small-Scale Wet Processing
Lab Facilities for Wheat and Other Kansas
Grains for Food and Nonfood Use

Evaluating Field-Scale Atrazine and Alachlor
Movement in Surface and Groundwater as
Related to Conservation in Ag Practices
Vegetable Crop Drying

Evaluating Field-Scale Atrazine and Alachlor
Movement in Surface Water in Northeast
Kansas

(number applies to title above)

(number applies to title above)

(number applies to title above)

Evaluating Field-Scale Atrazine and Alachlor
Movement in Surface and Groundwater in
Northeast Kansas

FANSYS: A Design Program for Single- and
Variable-Speed Fans

Conservation Tillage Systems

Forestry Investigations in the Great Plains of
Kansas

Single-Kernel Physical Properties and Wheat
Millability Hardness

Irrigation Water Movement in Silty Clay Loam
Soil

Bioenvironmental Control System for Enclosed
Spaces

Quantifying the Spatial Variation of Yield for
Kansas Crops

Improvement of Thermal Processes for Foods
Gathering, Cleaning, and Yield Mapping
Processes in Grain Harvesting

Air Quality in Agricultural Buildings

Improve Methods for Agricultural Chemical
Application

Efficient Irrigation and Drainage Systems
Crop Sequences, Fertilizer N, and Weed
Control Effects on Corn and Soybean
Evaluating Practices for Water Quality
Enhancement

An Experimental Stubble Mulch Tillage Device
for Sandy Soil

Effects of Soil Compaction on Soil Physical
Properties and Crop Growth

Analysis of Soybean Meal Flow Characteristics
Agronomy/Agricultural Engineering Experiment
Fields Research

m  Agronomy

520007  Breeding White Corn for Milling Use

520033  Soil Fertility and Soil Management Investiga-
tions

520035 Crop Physiology - Production Research

520040  Crop Performance

520044  Range and Pasture Brush and Weed Control

520046  Corn and Grain Sorghum Production and
Management

520050 Seed and Plant Parts Certification

520052  Field Herbicidal Evaluations

520053  Fertilizer Tests and Demonstrations

520333  Pioneer Plant Breeding Fellowships

520412  Breeding Sorghum for Tolerance to Fusarium
Stalk Rot

520663  Breeding Grain Sorghum for Improved Dryland
Production

520667  Ash Reclamation for Kansas City Power and
Light

520669 Breeding Soybeans for Increased Productivity

520676  Fertilizer Recommendation Computer Software

520678  Substituting Legumes for Fallow in U.S. Great
Plains Wheat Production

520680  Genetic Improvement of Winter Wheat for
Kansas

520682  Determining the Force Exerted by Wheat
Coleoptiles

520685 Breeding Sorghum for Improved Digestibility
and Feed Efficiency

520688  Simulation of Soil Stability, Wetness, and
Range Vegetation for WEPS

520690  Synchrony and Contribution of Legume
Nitrogen for Grain Production under Different
Tillage Systems

520691  Stratification and Fate of N in Soil Profiles:
Management-Induced Changes

520692  Protecting Soybean Production Using Cyst
Nematode-Resistant Cultivars

520694  Increasing Soybean Production through the
Use of Cyst Nematode

520695  Using Reduced Rates of Postemergence
Soybean Herbicides

520696  Testing and Adapting a Decision Model for
Postemergence Weed Control

520697  Introducing Soybeans into Crop Rotation in
South Central Kansas

520698  Support for the Development of Pioneer
Germplasm and Varieties at KSU

520699  Evaluation of Techniques for Optimizing
Ammonium Availability during Vegetative
Growth Stages of Corn

520701  Technical Support for the Acquisition of
Pioneer Germplasm and Varieties

520703  Modeling Millet and Sorghum Establishment
and Growth for Sustainable Crop Production

520706  Digitization of the Kansas Soil Survey

520707  Row Crop Nonpoint Source Pollution Control
Demonstration Project

520708 Digitization of Soil Surveys

520709 A Geographical Information System Procedure
for Pesticide Impact Assessment

520711  Phosphorus Bioavailiability in Cultivated Soils

520712 Improvement of Market Quality of Kansas
Wheats by Breeding

520713  Development of Hard White Winter Wheat for
Kansas

520714  Upgrading SOYSELECT, Variety Selection
Computer Software

520716  Row Crop Pollution-Control Demonstration
Project: Atrazine Analyses

520717  Fire Frequency and Trace Gas Flux in
Grassland: Relationship to Remotely Sensed
Indices of Net Primary Production

520720  Denitrifier Ecology in Stratified Soil Profiles:

Implications for Water Quality
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520721
520722
520723
520724
520725
520726
520727

520728

520729

520730

520731

520732
522266

522304
522926

524470
524521

525754
525757

525958
526167

526396
527954
529147
HO19
R020

H021

HO035
H040

H052
HO056
HO61
HO063
HOG4
F162

F278

F287
R378

86

Development of a New Heterotic Group in
Wheat

Canola Research

Alfalfa Research

Evaluation of Canola Varieties and Germplasm
in Kansas

Contribution of Soybean Residue N for Corn
Products in Corn-Soybean Rotations
Variable Nitrogen Managment for Improving
Groundwater Quality

Tillage, Irrigation, and Hybrid Maturity Class
Effects on Corn Production

Yield Effects of Double- and Intercropping
Soybeans into Wheat Stubble on Irrigated
Sandy Soils

Effect of Row Width, Planting Population,
Planting Date, Variety, and Different Weed
Control Levels on Soybean

Improving Atrazine Managment for Weed
Control in Grain Sorghum: Evaluating Field-
Scale Atrazine and Alachlor Movement in
Surface Water in Northeast Kansas
Improving Atrazine Management for Weed
Control in Corn: Evaluating Field-Scale
Atrazine and Alachlor Movement in Northeast
Kansas

Improvement of Hard Winter Wheat
Development of Grain and Forage Sorghums
Resistant to Chinch Bug

Evaluate Sorghum Germplasm for Tolerance
to Biotype | Greenbug

Canola Research

Breeding Soybeans for Increased Productivity
Using Cultural Practices to Reduce Soybean
Cyst Nematode and Charcoal Rot Damage in
Soybeans

Canola Research

Tillage, Irrigation, and Hybrid Maturity Class
Effects on Corn Production

Canola Research

Tillage, Irrigation, and Hybrid Maturity Class
Effects on Corn Production

Using Cultural Practices to Reduce Soybean
Cyst Nematode and Charcoal Rot Damage in
Soybeans

Bioremediation of Hydrocarbon-Contaminated
Soils Using Vegetation: A Field and
Greenhouse Study

Rangeland Plant Response to Elevated CO>
Development, Production, and Quality of
Forage Crops in the Central Great Plains
Potential for Incorporating the Kansan Farmer
in the Agricultural Research Process
Development of Productive, Disease-Resistant
Soybean Varieties

Plant Nutrient Cycling in Soils

Prediction and Correction of Zinc Deficiency in
Sorghum in Kansas

Organelle Analysis, Chromosome Banding,
and Tissue Culture of Crop Species

Use of Crop Models in Sorghum and Corn
Management

Production, Quality, and Physiology of Eastern
Gamagrass

Development of Hard White Winter Wheat
Varieties for Kansas

Effect of Previous Crop on Ammonium
Nutrition of Corn

Water and Carbon Economy of Plants in
Relation to Rhizospheric and Atmospheric
Dynamics

Integrated Irrigation Water and Nitrogen
Management to Sustain Groundwater Quality
and Quantity

Introduction, Maintenance, Evaluation, and
Utilization of Plant Germplasm

Coordination of Crop Variety Testing

H407
H428
H488
R550
H574
H595
H597
H603
H620

H658

H659
H669
H681

H686
H687

H724
H725

F729
H730
H741
F779

H781
H833

F838
H842
H881
H882

H884

H896
H916
H926

F932

F933
F935
Fa36

Fo

H946
R951
R952

Nitrogen Fertilizer Use Efficiency

Sorghum and Corn Ecology and Management
The Absorption, Solubility, and Kinetics of
Reaction of Phosphorus in Soils

Field Crop Varieity Identification and Pure
Seed Maintenance

Improvement of Eastern Gamagrass as a
Domestic Forage Crop in Kansas

Genetic Improvement of Corn by Breeding for
Greater Production Efficiency in Environmental
Stresses

Physiology of Crop Plants

Genetic Improvement of Sorghum
Physiological and Ecological Response of
Weeds to Control Measures

Crop Improvement and Germplasm
Development through Chromosomal and
Cytoplasmic Manipulations

Development of Premium Quality Hard White
Winter Wheat Varieties

Fertilizer Management Technology for Western
Kansas

Genesis, Classification, and Mineralogy of
Kansas Soils

Breeding Soybeans for Increased Productivity
Nutritional Management and Grazing Behavior
of Beef Cattle on Bluestem Range

Range Improvement Investigations

DNA Restriction Fragment Length Polymor-
phism Analysis

Seed Production of Breeding Lines of Insect-
Pollinated Forage Legumes

Atrazine and Nitrate Leaching through Soil and
into Groundwater

Mechanisms of Insect-Plant Interactions:
Sorghum Resistance to Insect Pests
Variables in Agriculture-Weather Information
Systems

Forage Management and Utilization

No-Till Wheat-Sorghum-Corn Rotation for
South Central Kansas

Chemistry and Bioavailability of Waste
Constituents in Soils

NH4:NO3 Ration Management on Corn
Planting Wheat in a Ridge-Till Crop System
Winter Annual Legume and Grass Adaptation
and Use in Eastern Kansas

Reduced Tillage and Crop Rotation Systems
for Winter Wheat and Grain Sorghum in
Central Kansas

Crop Sequences, Fertilizer N, and Weed
Control Effects on Corn and Soybean

An Experimental Stubble Mulch Tillage Device
for Sandy Soil

Naturally Occurring Isotopes as Indicators of
Water Source and Movement in Northeastern
Kansas

Pesticides and Other Toxic Organics in Soil
and Their Potential for Groundwater
Contamination

Characterization and Management of Soil
Water and Solutes in Field Soils
Environmental and Genotypic Control of
Assimilate Allocation in Grain Crops
Biological and Ecological Basis for a Weed
Management Model to Reduce Herbicide Use
in Corn

Nutrient Management to Sustain Productivity
while Protecting Surface and Groundwater
Quality

Effects of Soil Compaction on Soil Physical
Properties and Crop Growth

Rate and Timing of Nitrogen Application
Interactions with Starter Fertilizer

Maximizing Nutrient Use Efficiency in Dryland
Cropping Systems

R953
R954
R957

H961
H974

H976
R993

Evaluation of Nitrogen Soil Test in Eastern
Kansas

Diffusion of Urea in Soils from Solid Urea and
Urea Ammonium Nitrate Sources

Phosphorus, Potassium, and Chloride Effects
on Alfalfa and Birdsfoot Trefoil Establishment,
Yield, and Quality

Genetic Investigations of Pest Resistance in
Alfalfa

Optimum Spacing of Driplines for Drip-Irrigated
Comn

Crop Responses in Stressful Environments
Agronomy/Agricultural Engineering Experiment
Fields Research

m Anatomy and Physiology

481863
481871
481877

481878
528257

528570
528572
528573
528574

528575
528576

528577
HO04
HO75

F076
F579

F704
H904
H947

The Molecular Genetics of Heritable Diseases
of Cattle

Changes in Feedlot Cattle Ruminal Contents:
Correlation to Animal Health Status

Mediation of Bovine Herpes Virus | Infection by
Growth-Factor Binding Proteins

Regulation of Porcine Mucosal Immunity
Anti-Idiotypic Immunity and Receptor
Interactions in Bovine Respiratory Disease
Effects of Diet on Muscle Glycogen, Glycogen
Utilization, and Sprint Performance in Racing
Greyhound Dogs

Cardiopulmonary Mechanisms and Incidence
of Exercise-Induced Pulmonary Hemorrhage
Evaluation of Cell-Mediated Immunity to
Bovine Respiratory Disease Virus

Neurons and Neuropeptides in Sea Anemones
Optimization of the Use of DNA Fingerprinting
for the Racing Greyhound Industry

Limbic Sites Involved in Cardiovascular
Dynamics

Ultrastructure of Lung with Experimentally
Induced Pneumonic Pasteurellosis
Mechanisms of Capillary Stress Failure in
Exercise-Induced Pulmonary Hemorrhage
Mapping the Pig Genome

Stress Factors of Farm Animals and Their
Effects on Performance

Metabolic Relationships in Supply of Nutrients
for Lactating Cows

Immunomodulation as Affected by Combina-
tions of Vitamins A, C, E, and B-Carotene
Increased Reproductive Efficiency in Beef
Cattle

m Animal Sciences and Industry

481878
521670

521690
521710
521712
521717

521718
521719

521720
521721

521722

Regulation of Porcine Mucosal Immunity
Internatinal Livestock Program - International
Trade Development

Effect of Dietary Aspergillus oryzae on Rumen
Metabolism and Microbiology in Young Calves
Evaluation of Tilmicosin for Prevention of Liver
Abscesses in Cattle

A Study of the Utilization of L-Carnitine in
Nursery Pigs

Study of the Effect of Biological Inoculants on
Preservation and Nutritive Value of Alfalfa Hay
Animal Science Food Safety Consortium KSU
Influence of Ruminally Protected Fat Products
on Feed Consumption of Holstein Cows
Evaluation of Milk Replacer Protein Source
The Utilization of Solubilized Wheat Protein in
Diets for Early-Weaned Pigs

An Evaluation of Inoculant and Enzyme
Additives for Alfalfa and Corn Silages



521723

521724

521726
521727
521728
521729
521730
521731
521732
521733
521734
521736
521737
521738
521739

521740
521741

521742

521743
521744

521745

521746

521747

521748

529232

538548

HO16

HO18

H024

H043

F207

H421

F434

H496

H561
F579

Effect on Milk Yield and Efficiency of Milk Yield
of Lactating Dairy Cows due to Various Doses
of Recombinantly Derived Sustained-Release
Comonubove (Bovine Somatotropin)

Effect of Fermentation Products on Growth
Performance and Nutrient Digestibility in
Nursery Pigs

Evaluation of Four Bacteriolytic Enzymes

Use of Lean and Connective Tissue from
Desinewed Beef Shanks in Low-Fat Ground
Beef

Evaluation of Beef Plasma Protein Compared
to Porcine Plasma Protein in Starter Pig Diets
Influence of Amaferm on Ruminal Fermenta-
tion

Documentation and Prevention of Silage Top
Spoilage Losses in Horizontal Silos

A Study of the Effect of Lysocellin on Legume
Bloat

The Determination of ME Values for Extruded
Soybeans in Pigs of Various Ages

Effects of Alternative Processing Techniques
on the Nutritional Value of Soybeans
Antigenicity to Soybean Meal Proteins by the
Early-Weaned Pig

Research Study in Connection with Beef Cattle
Copper Proteinate/lmmune Response
Determination of Available Amino Acids in
Extruded Feedstuffs for Growing and Finishing
Pigs

Inheritance of “Rat-Tail” Condition in Cattle
Can Tall Fescue Be Utilized by Yearling
Horses in Kansas?

Feedlot Cattle Liver Abscess Microbial Survey
Further in Vivo and in Vitro Studies with
Cystorelin in Repeat-Breeding Dairy Cattle

A Study Designed to Determine the Effect of
Copper Deficiency on Cellular Immunity in
Beef Cattle

Alfalfa Research

The Effects of Dietary Lysine on Split-Sex
Finishing Pigs of Two Genotypes Fed to

127 kg

The Effects of Three Levels of Dietary Lysine
and Two Litter Sizes during Lactation on Sow
and Litter Performance

Effects of a Water Treatment System on the
Performance of Caged Layers and the Quality
of Their Eggs

International Livestock Program-International
Trade Development

Effect of Nutrition on Timing of Puberty Onset
in Beef Heifers

Embryo-Uterine Interactions during Early
Pregnancy

Computerization of Sow Feeding and Estrous
Detection

Nutrition of Developing, Gestating, and
Lactating Swine

Optimum Processing to Maximize Utilization of
Cereal Grains in Swine Feeding
Neuroendocrine Regulation of Adrenocortico-
tropic Hormone in Swine

Ruminal Microflora in Relation to Function and
Dysfunction of the Rumen

Methods for Improvement of Fertility in Cows
Postpartum

Increasing Productivity and Well-Being of Egg-
Type Chickens

Advanced Technologies for the Genetic
Improvement of Poultry

Functions, Nutritive Composition, Quality,
Stability, and Efficient Production of Pork
Products

Ruminal Lactate Metabolism in Cattle

Stress Factors of Farm Animals and Their
Effects on Performance

F588
F628

H687
H698
F704
H713
H723
H726

H736
H737

H739
H748

H764
H765
F771
H780
H784
F785
H787
H791
H799

R817
H854

H860
H890

H894
H897
H904
H905
H920
H924

Fo37
H947

H968
H985

H998

Dairy Herd Management Strategies for
Improved Decision Making and Profitability
Development of New Processes and
Technologies for the Processing of Poultry
Products

Nutritional Management and Grazing Behavior
of Beef Cattle on Bluestem Range

Innovative Red Meat Production and
Processing Systems for the Modern Consumer
Metabolic Relationships in Supply of Nutrients
for Lactating Cows

Diet and Metabolic Influences of Splanchnic
Nutrient Supplies

Photoperiodic Influences on Endocrine
Functions

Cause and Prevention of Grain or Feedlot
Bloat in Cattle

Nutrition of Gestating and Lactating Swine
Nutritional Requirements of Finishing Swine
Administered Porcine Somatotropine
Cow/Calf Nutrition and Management in Kansas
Forage Protein Characterization and Utilization
for Beef Cattle

Optimum Use of Harvested Forage Crops for
Ruminant Livestock Production

Pelvic Area of Bulls as a Predictor of Maternal
Calving Ease

The Genetics of Body Composition in Beef
Cattle

Ruminal Microbial and Metabolic Development
in Neonatal Calves

Mechanism of Seasonal Reproduction in
Diverse Breeds of Sheep

Reproductive Performance in Domestic
Ruminants

Embryo-Uterine Interaction for Pregnancy
Establishment and Embryo Survival

Analysis of Animal Feeds and Products by
Near Infrared Reflectance Spectroscopy
Respiratory Disease and Environmental Stress
in Food Animals

Analytical Services Laboratory

Non-Enzymatic Browning Products as
Antioxidants in Restructured Beef

Enhancing Digestion and Metabolism of Fats
and Soybean Proteins in Weanling Pigs
Cause and Control of Flavor Deterioration
during Aseptic Storage of Ultra-High
Temperature Sterilized Milk

Factors Influencing Starch Digestion in the
Small Intestine of Ruminants

Management Systems for Optimizing Beef
Production

Immunomodulation as Affected by Combina-
tions of Vitamins A, C, E, and B-Carotene
Measuring Changes in Body Composition and
Meat Quality in Growing Holstein Steers
Utilization and Metabolism of Fats by
Ruminants Fed High-Grain Diets

Rapid Assessment of Potential Cheese Quality
during Manufacturing and Ripening

Modeling Responses of Growing Pigs
Increased Reproductive Efficiency in Beef
Cattle

Reproductive Efficiency of Sows

Influence of Exercise on Proliferation/
Differentiation of Equine Satellite Cells in Vitro
Improving Reproductive Efficiency in the
Equine

m  Biochemistry

520290

Inhibitors of Digestive Enzymes of Insect Pests
in Rice

527173  Mutations Affecting the FE Protein of Klebsiella

pneumoniae Nitrogenase

527175  Wheat Mitochondrial DNA and Cytplasmic
Male Sterility

527177  Sheath Blight and Expression of Chitinase and
B-Glucanase Genes in Resistant and Sensitive
Cultivars of Rice

527179 2D NMR of Protein-Inhibitors of Blood-
Coagulation Factor

527182  Domain Mapping of Cyclic Nucleotide
Phosphodiesterase

527185 The Role of Chitinases and P-Glucanases in
Resistance to Sheath Blight Disease of Rice

527186  Development of a Computerized Metabolic
Map

527187  Cloning of Chitinase and G-Glucanase Genes
from Fungi

527188  Structural Studies of Pumpkin Seed Inhibitors
for a Blood-Coagulation Factor by 2D NMR

527190  The Role of NA+ K+ ATPase in Diabetic
Retinopathy

527191  Pest Control by Manipulation of Insect
Chitinolytic Enzymes and Their Genes

527192  Structure of Cyclic Nucleotide Phosphodi-
esterase

527193  Small Instrumentation Grants Program

527194  Mutant Inhibitors of Factor XIIA

527195  Structure/Function Analysis of Mutant Human
Myoglobins

527196  Structural Studies of Pumpkin Seed Inhibitors
of a Blood-Coagulation Factor by 2D NMR

527197  Insulin Activation of Pyruvate Dehydrogenase
Phosphatase

527198  Molecular Manipulation of Soyben Oil
Synthesis: I. Cloning and Analysis of
Cholinephosphate Cytidylyltransferase

527199  Diabetes-Induced Glycosylation of Hemoglo-
bin: Structure/Function Modification

529183  Structure/Function Relationships of Rod Disc
Membranes

529214  Serine Proteinase Inhibitors in Insects

529251  Immunoglobin-Related Proteins in Insect
Hemolymph

538730  Construction of Male Sterile Wheat

H006 Regulation and Function of Phosphatidylcho-
line Hydrolysis in Plants

H013 Serine Proteinase Inhibitors in Insects

H045 Identification of Hormone-Responsive DNA
Elements in Barley a-Amylase Genes

H047 2D NMR Studies of Protein Inhibitors of a
Blood Coagulation Factor

H541 Biochemistry of Cyclic GMP

H725 DNA Restriction Fragment Length Polymor-
phism Analysis

H744 Biochemistry of Genetic Systems

H804 Regulatory Regions of Barley Alpha-Amylase
Genes

H819 NMR Studies of Structure and Dynamics of
Nitrite Reductase

H886 Characterization of Genes for Storage Proteins
of Wheat Grain

H903 Activation of Carboxylase at Equilibrium

H906 Efficiency of Nitrogen Fixation

H918 Function and Regulation of Mammalian a-Keto
Acid Dehydrogense

H982 Structure/Function Correlations for Mammalian
Heme Proteins

m Biology

481865  Epizootic Potential of Lyme Disease in Kansas

526559  Bioserve Space Technologies - A NASA
Center for the Commercialization of Space

526569  To Determine the Population Parameters and
Spatial Characteristics of Selected Prairie Dog
Colonies in Western Kansas

526573  Influence of Resource Limitation on Plant

Responses to Herbivory: Responses of
Silphium integrifolium to Gall Insect Attack
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526574

526575
526576
526579
526580
526581

526583
526584
526585
526587

526588
526589
526591

526592
526593
526594
526595

526596
526597
526598
526599

526600
526601
526602

529006
529014

529044
529069
529155
52922

529241

HO01
H002

HO08
HO11
H048

88

Non-Steady State Responses in Net
Photosynthesis and Stomatal Conductance
during Periods of Variable Sunlight
Macrophage Binding and Response to
Stressed Heart Cells

REU Supplement to Study Non-Steady State
Response in Plants

Mycorrhizal Mediation of Plant Competition
and Community Structure

Fire, Grazing, and Climatic Interactions in
Tallgrass Prairie

Nutrient Removal Bioassay Methods for
Assessment of the Effects of Decreased
Nutrient Loading on Phytoplankton
Communities in Aquatic Ecosystems
Establishment and Operation of the Kansas
Cooperative Fish and Wildlife Research Unit
REU Supplement to Study Non-Steady State
Responses in Plants

REU Supplement to Mycorrhizal Mediation of
Plant Competition and Community Structure
Decomposition and Geographic Information
System (GIS) Projects at a Tallgrass Prairie
LTER Site

Protein Sequencer PEP Synthesizer DNA
Synthesizer HPLC

Stomatal and Photosynthetic Responses in
Crop Species to Variable Sunlight
Mechanisms of Persistence in Tallgrass Prairie
Forbs: An Experimental Approach Coupled
with a Restrospective Analysis of Long-Term
Patterns

LTER: Organisms in the Agricultural
Landscape

Methane Emissions from Typha Wetlands
along a Latitudinal Gradient

An Evaluation of Low-Input Sustainable
Agriculture for Wildlife Habitat

Influence of Animal-Generated Disturbances
on Multi-Scale Patterns of Resources and
Vegetation

Synchrocell Project for the Commercial
Development of Biologicals

Productivity of Avian Species in Diverted
Farmland

REU Supplement to Fire, Grazing, and
Climatic interactions in Tallgrass Prairie
REU Supplement in Conservation Biology:
Mechanisms of Persistence in Tallgrass Prairie
Forbs

In Vivo Control of Human Type-IV Collagen
Reactive T-Cells

Function and Assembly of the Accesory
Subunits of Photosystem |

Interaction of Photosystem | with Its Electron
Donor and Acceptor

Reconstruction of Channel-Forming Proteins
Molecular Genetics of Human Ribosomal
Proteins

Lens Membrane in Relation to Human
Cataractogenesis

Studies in Polyoma Transformed Cells-Virion
Proteins

Somatic Genetics of a Cloned Human
Ribosomal Protein

In Vitro Studies on Cryptosporidium, an
Opportunistic Infector of AIDS

Proteins of Cryptosporidium, an Opportunistic
Infector of AIDS Patients

Regulations of Animal Cell Proliferation
Glutamine Synthetase from Root Nodules of
Legumes

In Vivo Analysis of Functional CD4 T-Cell
Subsets

Regulation of Mammalian Protein Gene
Expression

Konza Prairie Research Natural Area
Vegetation Research

H049
H054
H057
R170
F280
F709
H782
H786
H788
H798
F849
H852
H863
R927

F940
HI71

H996
R999

Function, Assembly, and Regulation of the
Photosynthetic Apparatus

Use of lodinated Resins to Disinfect Water
Supplies in Poultry and Swine Production
Membrane Lipid Interactions with the EGF
Receptor

Studies on the Flora of the Grasslands
Regulation of Photosynthetic Processes

The National Atmospheric Deposition Program
Glycosphingolipid Interactions with the Na+,
K+ -ATPase

Mechanism of Pentaiodide Resin Disinfection
on Parasite Cysts, Bacteria, and Viruses
Electrophoretic Characterization of
Cryptosporidium parvum

Ecology of Vegetative Reproduction in
Tallgrass Prairie Perennials

Pathogenesis, Epizootiology, and Control of
Avian Respiratory Diseases

In Situ Immunity in Infectious Diseases
Crayfish Culture in Kansas

Transmission Electron Microscope Service
Facility

Avian Species in Diverted Farmland
Interaction of Wheat Fungal Diseases on Yield
Determinations

Cell Killing by Sindbis Virus

Interactions of Lens Protein

m  Chemical Engineering

H848
H898

Gasification of SRIC Woody Biomass
Modern Systems Techniques for Value-Added
Processes of Grain and Grain Products

m  Chemistry

527550
R637
H922
H928
H929

Surface Treatment, Sizing, and Interface
Studies of Carbon Fibers in Composites
Design, Development, Construction, and
Maintenance of Glass and Quartz Research
Equipment

Surface Studies of the Nature of Iron in Soils
Preparation of Polymers to Remove Nitrate
and Phosphate from Polluted Waters
Electrochemical Studies of Intermediates in the
Sclerotization of Insect Cuticle

m  Civil Engineering

527573
527954

527955
527956
H747

H988

State Short-Line Railroads and the Rural
Economy

Bioremediation of Hydrocarbon-Contaminated
Soils Using Vegetation: A Field and
Greenhouse Study

Water Quality Assessment of Banner Creek
Watershed

Inspection of Principal Spillway Conduits in
Wisconsin

Water Quality Protection Strategies for Private
Groundwater Supplies

Modeling of the Uptake of Hazardous Organic
Chemicals by a Crop’s Roots

m Clinical Sciences

481864
481875
481876
528260
528756

Pharmaceutical Inactivation of Endotoxin from
Gram-Negative Bacteria

Can RRNA Probes Diagnose Ruminal
Dysfunction before Health Is Affected?

Bovine Pneumonic Pasteurellosis: Immunity
and Pathogenesis

Virulence Factors of Salmonellas in Greyhound
Dogs

A Safety Study of Formula | in Dogs

528757  Dermal Safety Study in Dogs and Cats on
Carpet Deodorizer

528759  Role of the Equine Pancreas in the
Pathogenesis of Colic in Quarter Horses

528760  Safety Study of Flea Carpet Powder Product in
Dogs and Cats

528762 Dermal Safety Study in Dogs and Cats on
Carpet Deodorizer (Pet Fresh)

528763  Dermal Irritation and Sensitization Study of Pet
Fresh Il Carpet Deodorizer in Dogs and Cats

528764  In Vitro and in Vivo Identification of
Polysulfated Glycosaminoplycan in Serum and
Synovial Fluid of the Racing Greyhound

528765 The Influence of Intratendinous Sodium
Hyaluronate on Tendon Healing in Horses

528766  Dermal Safety Study of Improved Pet Fresh in
Dogs and Cats

528767  Comparison of Sensitivities to Various
lonophores of Strains of Lactic Acid-Producing
Bacteria from the Bovine Rumen

528768  Contract to Conduct Statistical Analysis
Activities for the Metal Multi-Site Study
Cherokee County Subsite in Galena, KS

528769  Safety Study of Ceramic Superconductors with
Rats

528770 A Dermal Irritation and Sensitization Study in
Cats on Cat Litter Deodorizer

H074 Dust, Ammonia, and Dust-Associated
Ammonia in Swine Confinement Buildings

H739 Cow/Calf Nutrition and Management in Kansas

H765 Pelvic Area of Bulls as a Predictor of Maternal
Calving Ease

H769 Determination of the Inheritability of Episodic
Weakness due to Hyperkalemia

H897 Management Systems for Optimizing Beef
Production

F990 Prevention and Control of Enteric Diseases of
Swine

m Clothing, Textiles, and

Interior Design

H012 Solid Waste Management in the Foodservice
and Hospitality Industry

R014 Successful Coping Strategies of Rural
Communities

F025 Assessment of the Environmental Compatibility
of Textiles and Other Polymeric Materials

F708 Enhancing Health and Safety through Textile
Systems

F768 Rural Retailing: Impact of Change on

Consumer and Community

m  Dean of Agriculture

525056  High Erucic Acid Development Effort—Crambe
and Rapeseed

525057  Agricultural Research Activities (Research
Apprenticeship in High School Studies)

525063  Feasibility Study for Establishment of Ethanol
Testing

H466 High Erucic Acid Development Effort-Crambe

and Rapeseed

m Dean of Human Ecology
R770

Advances in Human Ecology Research

m Director of Research

520208  Cooperative Educational Preceptorship
Program for University Students to Gain
Specialized on-the-Job Knowledge and
Experience in Various Research Projects in the
Agricultural Sciences

520209  Agricultural Research Activities



525053

525055
H397

R403
F573

Mid-America World Trade Center Support for
Agricultural Products

Director-at-Large (D.A.L.) NCR-AES

Planning and Coordination of Cooperative
Research

Agricultural Research Publications

The Planning and Coordination of Cooperative
Regional Research

m  Economics

527571
527573
H872
F966

Industry Dynamics in Nonmetetropolitan
Regions

State Short-Line Railroads and the Rural
Economy

A Kansas Agricultural Tranportation Policy
Analysis Model

Impact of Transportation Changes on
Agricultural Marketing and Local Communities

m  Entomology

520074
520100
520101
520103
520107
520342
520347
520363
520452
520709

522262
522266

522279
522284
522289
522290
522292
522293

522297

522298

522303
522304

522305
522306
522307
522308

522309
522310

Plant-Insect Interaction Research

Insecticide Management of Foliar and Stalk-
Boring Insects Affecting Alfalfa, Corn, and
Soybeans in Northeastern Kansas

Insecticide Management of Field Crop Insect
Pests in Southwestern Kansas

Chemical Control of Insect Pests of Corn and
Other Field Crops, Small Grains, and Forages
Biology and Control of Insect Pests of Stored
Products

Insecticide Management of Field Crop Insects
at Hays, Kansas

Insecticide Management of Field Crop Insects
in Southwestern Kansas

Chinch Bug Dietetics

Management of Stored-Grain Insect Problems
A Geographical Information System Procedure
for Pesticide Impact Assessment

Managment of Stored-Grain Insect Problems
Development of Grain and Forage Sorghums
Resistant to Chinch Bug

Evaluation of Resistance to Chinch Bugs
among Sorghum Plant Introduction Accessions
A Recombinant Map of Virulence Genes in the
Hessian Fly

Endogenous Factors an Chemical Cues
Influencing Behavior of Hessian Fly

The Role of Parasitoid Factors in Developmen-
tal Disruption of Multiple Hosts
Catecholamine Metabolism for Insect Cuticle
Tanning

Genetics and Bionomics of Organophosphate
Resistance Mediated by Two Esterase
Systems in the Greenbug

Development of a CDNA Library of the
Greenbug: A Tool for Screening Sorghum
Germplasm Accession for Tolerance to
Greenbug Toxin

Exploratory Comparison of Eight Nuclear and
MTDNA Sequences among Selected Taxa of
Deltocephaline Leafhoppers (Homoptera:
Cicadellidae)

BT Resistance Genes in Tribolium

Evaluate Sorghum Germplasm for Tolerance
to Biotype | Greenbug

Evaluate Exotic Parasites of Russian Wheat
Aphid

Effect of Lufenuron (CGA164699) on the
Cuticle of Adult Cat Fleas

Density and Origin of Urban Flies which
Threaten Livestock Operations

Testing for Greenbug Biotype and Resistance
BT Resistance Genes in Tribolium

Assessing the Integration of Several Control
Tactics to Manage Spider Mites in Corn

522311
522312

522313

522314

522872
525960

H033
H036
H101
F144

H548
H564

F582
H613
H741
H766
H776

H789
H797

R840
F942

Control of the European Corn Borer

Bacteria in Filth Flies in Greyhound Kennels
and in Airborne Insect Particles Generated by
Insect Traps

Development of Sorghum Germplasm with
Enhanced Tolerance to Greenbug and Dwarf
Mosaic Virus

Evaluation of Insecticide Alternatives for
Control of Cutworms, Aphids, and Other Pests
of Wheat

Management of Stored-Grain Insect Problems
Development of Sorghum Germplasm with
Enhanced Tolerance to Greenbug and Dwarf
Mosaic Virus

Biosystematics of Insects and Arachnids
Corn, Sorghum, and Wheat Arthropod Pests
and Their Management

Biology and Control of Arthropod Pests on
Comn in Southwestern Kansas

Biology, Ecology, and Population Management
Strategies for Muscoid Flies Affecting Cattle
Grasshopper Feeding and Plant Chemistry
Biology, Distribution, and Control of Insects
Affecting Man and Animals

Biological Control in Pest Management
Systems of Plants

Within-Plant Distribution and Sampling of Two
Mite Species on Corn in Kansas

Mechanisms of Insect-Plant Interactions:
Sorghum Resistance to Insect Pests
Genetics of Biotypes in the Hessian Fly
(Mayetiola destructor)

Resistance of Wheat and Sorghum Arthropod
Pests and the Control of Horn Flies
Reproductive Strategies in the Hessian Fly
Evaluation of Factors Affecting Biological
Control of the Squash Bug

Interactions and Fate of Stored-Grain
Protectants

Integrated Crop Management Effects on Stalk-
Boring Lepidoptera

m  Foods and Nutrition

522922

528108
528111

528113
528115
528117
528118
528119
528120
528122
528123
528124
528125
R017
HO70
F195
F628
H698

H714

Utilization of Honey in Ready-to-Eat (RTE)
Breakfast Cereals

Food Product Development

Zinc Deficiency: It's Effect on Vitamin A
Transport

In-Vivo Clearance of Chylomicrons Enriched
with Stearic Acid

Test Run of Sterile-Pack Grape Juice
Mushroom Value-Added Products

Justin Hall Value-Added Processing
Laboratory Technician Support

Promoting the Use of Tilapia in Food Service
Operations in Kansas

Mushroom Product Development

Research on the Wheat Gluten Film Project
Modified Atmosphere Equipment for the Value-
Added Processing Laboratory

Copper on Cholesterol Metabolism in
Ovartectomized Rats

Utilization of Wheat Protein in Films and
Coatings

Factors Affecting Functional Independence of
the Oldest-Old in Rural Kansas

Sucrose Loading Effects on Cognitive Function
in Young Adults

Improvement of Thermal Processes for Foods
Development of New Processes and
Technologies for the Processing of Poultry
Products

Innovative Red Meat Production and
Processing Systems for the Modern Consumer
Nutritional Implications of Exercise

H830
H851
F891

H934
F945

Effect of Selected Dietary Fibers on
Cholesterol Metabolism

Nutritional Status and Physical Activity of Older
Rural Women Living Alone

Food Quality Changes and Energy
Consumption Associated with Thermal
Processing in Food Service Systems

Effect of Zinc Deficiency on the Metabolism of
Retinol

Health Maintenance Aspects of Dietary
Recommendations Designed to Modify Lipid
Metabolism

m  Grain Science and Industry

520150

520452
521733

522262
522861

522872
522877
522883
522885

522886
522888

522894
522896
522897
522898
522899
522900
522902
522906
522907
522908
522909
522910
522911

522915
522916

522918
522920
522922
522923

522924
522925

522926
522927

522928
522929

Large-Scale Milling and Baking Trials of New
Wheat Varieties

Management of Stored-Grain Insect Problems
Effects of Alternative Processing Techniques
on the Nutritional Value of Soybeans
Managment of Stored-Grain Insect Problems
Factors Controlling the Viscosity of Batter
Systems

Management of Stored-Grain Insect Problems
Computer Interface to the Mixograph

Effect of Particle Size and Other Factors on
Cake Flour Quality

Evaluation of End-Use Properties of Hard
Winter Wheat Breeder's Progenies

Effect of Fatty Materials on Swelling of Starch
Isolation and Characterization of a Baking
Factor from Rye

Extrusion Technology for Food Applications of
Soybeans

International Grains Program Support Project
Factors Affecting the Firming of Bread
Prediction of Wheat Milling Performance
Single-Kernel Physical Properties and Wheat
Millability Hardness

Predicting Wheat Mixing Properties and Sprout
Damage by Near Infrared Reflectance
Optimization of Technical Parameters for
Milling of Debranned Wheat

Utilization of Corn, Grain Sorghum, and Wheat
in the Production of Plastic Goods

High Erucic Acid Development Effort—Crambe
and Rapeseed

Determination of Factors Controlling Crumb
Grain of Bread

Thermal and Mechanical Properties of Dough-
Based Foods

Removal of Bran from Wheat Flour

White Wheat Utilization

Kansas Hard Red and White Winter Wheat
Flours in Frozen Dough Production (1)
Comparison to Hard Red Spring Wheat Flour
and (2) Increased Versatility by Air
Classification

Starch Thermoplastic Project KVAC

Chlorine Replacement of Cake Flour
Utilization of Honey in Ready-to-Eat (RTE)
Breakfast Cereals

Studies to Control Grain Dust with Tandem
552

Effect of a Fat Replacer on Bread Firming
Reducing Stability Problems Associated with
High Urea Pellets

Canola Research

Effect of Moist Extrusion of Soy Products on
Starter Pig Growth Performance
Development of Mechanisms for the Rapid
Loss of Mixing Tolerance

Wheat Starch Modification

89



Research Projects Active June 30, 1992 (Continued)

522930
522931
522932
522933
522934
522935
525169
525170
525173
525176
525177
525178
525179
525181
525183
525754
525958
HO18

HO051

H063
Fo72
F124
F196
R600
H668

H696
F711

H778
H822
H823
H827
H844
H867
H868
H883
H8s8
H893
H898
H959
HI60

H962

Utilization of Honey in Ready-to-Eat Breakfast
Cereals

Thermal Mechanical Analysis of Corn Meals
Research on Milling of Grain Sorghum
Evaluation of a Treated Flour

Novel Bread Baking Via the HTST Extruder
Use of Kansas Wheat in Chinese-Style
Noodles: Heat-Moisture Treatment of Wheat
Field Trials of Iprodione on Stored Corn in
Kansas

Database of Funded Research on Corn Quality
and Utilization

Postharvest Grain Systems Research and
Development

Extension of Storage Technology Development
and Transfer Project-Pakistan

El Salvador Basic Grains and Edible Bean
Market

Egyptian Agricultural Policy Analysis Project
Subcontract

National Food Security Stock Policies and
Procedures in Africa

Ponteiro and Domestic Rice Market Study
(Guinea Bissau)

Storage of Grains in the NIS (Russia)

Canola Research

(number applies to title above)

Optimum Processing to Maximize Utilization of
Cereal Grains in Swine Feeding

Improvement of Bread Quality: Kansas High
Protein Wheats for Frozen Dough and
Specialty Breads

Development of Hard White Winter Wheat
Varieties for Kansas

Behavioral and Health Factors that Influence
the Food Consumption in Young Adults
Occurrence of Mycotoxins and the Implications
to Animal Health and Human Health

Marketing and Delivery of Quality Cereals and
Oilseeds

Agriculture Institute - International Grains
Program

Functional Properties of Certain Components
from Cereals in Baked Products

Effect of Kernel Hardness on Wheat Millability
Market Quality of Hard Wheat for Domestic
and International Foods

Improvement of Bread Quality: Role of Fats in
Bread Staling

Kansas Wheat Quality Profile

Large-Scale Milling and Baking

Influence of Wheat Type, Flour Extraction, and
Formulation on Quality of Leavened Flat Bread
Effects of Processing on the Nutritional Impact
of Dietary Fiber

Wheat Utilization: Nonfood and Nonfeed Uses
Infrared Wheat Protein Screening

New and Nutritionally Improved Food Products
from Wheat and Other Cereal Grains

Factors Affecting the Baking Quality of Whole
Wheat Bread

Single-Kernel Physical Properties and Wheat
Millability Hardness

Modern Systems Techniques for Value-Added
Processes of Grain and Grain Products
End-Use Objective Quality Determination in
Grain Processing

Utilization of Cereal Co-Products in Animal
Feed Processing

Analysis of Soybean Meal Flow Characteristics

m Horticulture, Forestry, and
Recreation Resources

520152
520159

90

Turfgrass Investigations
Horticultural Herbicides

520161
520163

520164
520165

520166
523851

523860
523861
523862

523864

523865
523866
523867

523868
524050
Ho12
H023
Ho44
Ho65
Ho67
H203
HB40
F710
H719
R731
R732
M742
H774

H783
H802

R814
H843

H850
H855
H856
H866
M876
M892
H901
F938
HI79

Fertilization of Woody Landscape Plants
Herbicides for Weed Control around Woody
Plants

Provenance Variation in Native Populations of
Pinus virginiana for Christmas Trees in Kansas
Evaluation of Garlon 3A Herbicide and Related
Formulation

Great Plains Energy Forest

Human Physiological Responses to Plants in
Indoor Work Environments

Pecan Cultivar Evaluation

Assembly of Data for the IR-4 Program
Efficacy of Insecticides against Vegetable-
Feeding Insect Pests

Effects of Slow-Released Fertilizers on Growth
Hardiness and Turf Quality of Warm- and Cool-
Season Grasses

Consumer Marketing Preferences of Nursery
Stock

Reduction of Underline Pruning Costs in the
Urban Environment

Evaluation of Spring Dead Spot and Zoysia
Patch Resistance among Bermudagrass and
Zoysiagrass Clones and Cultivars in NTEP
Production and Management of Landscape
Plants

Transmission Line Right-of-Way Vegetation
Control

Solid Waste Management in the Foodservice
and Hospitality Industry

A Study of Chilling Injury in Susceptible Plant
Species

Climate and Weather Effects on Woody Plant
Growth and Development

Sustainable Intensive Vegetable Production
Using Legumes, Manures, and Municipal
Compost as Fertilizer Sources

Turfgrass Water Conservation in Kansas
Genetic Improvement of Beans (Phaseolus)
Herbaceous Ornamental and Native Perennial
Plant Species as Florist Crops

Improved Systems of Control for Pecan
Arthropod Pests

Thermal Inhibition of Crop Growth and
Development

Fruit and Vegetable Adaptation and Production
Systems for South-Central Kansas
Adaptation, Propagation, and Stress of
Ornamentals and Turfgrass in South-Central
Kansas

Tree Improvement for Kansas
Micro-Environment Modification for Field/
Greenhouse Vegetable Production

Evaluation of Landscape Plants for Kansas
Stress-Induced Dormancy in Turfgrass and Its
Alleviation

East Central Kansas Horticulture Field
Genetic Improvement of Melon (Cucumis
melo)

Plastic Mulch and Drip Irrigation in Nursery
Production

Grapevine Managment and Value-Added
Potential of Grapes and Brambles

Studies on the Cold Hardiness of Peach
Flower Buds and Grapes

Kansas Turfgrass Drought Tolerance and
Water Use

Woody Biomass Energy Plantations: Seedling
Production, Establishment, and Growth
Kansas Landowner's Rationale for Windbreak
Establishment, Maintenance, or Removal

In Vitro Propagation and Culture of Ornamental
Plants

Freeze Damage and Protection of Fruit and
Nut Crops

Overcoming Iron Chlorosis and Planting Shock
in Oak Species Using Polyacrylamide

F991 Rootstock and Interstem Effects on Pome and
Stone Fruit Trees
H997 Commercial Greenhouse Crops to Complement

Spring-Grown Bedding Plants

m  Hotel, Restaurant, Institution
Management and Dietetics

528201

Comparison of Service Quality in Hospitals
Using Dietary versus Nursing Employees to
Deliver Patient Meals

Standards for Quality Assurance and Quality
Improvement in School Food Service
Operations

Solid Waste Management in the Foodservice
and Hospitality Industry

Applying Expert Systems Technology to the
Implementation of a Forecasting Model in
Foodservice

Development of a Model for Selecting a
Hospital Foodservice System

528202

HO12
HO69

H908

m  Human Development and

Family Studies

R014 Successful Coping Strategies of Rural
Communities

RO17 Factors Affecting Functional Independence of
the Oldest-Old in Rural Kansas

H028 Identification and Assessment of a Rural
Helping Network

F631 Family Resource Utilization as a Factor in
Determining Economic Well-Being of Rural
Families

H828 Family Therapy Services in Urban and Rural
Areas of Kansas: A Needs Assessment

H915 Ecological Factors Affecting Rural Children’s
Mental and Social Development

H930 Monitoring the Pulse of Kansas Families

H931 Factors Affecting the Transition to Adulthood in

Comtemporary Rural Settings

m International Agriculture
520171

Training of Personnel of Northeastern State-

Nigeria
520172  Training of Personnel of Northwestern State-
Nigeria
520177  Benue State-Nigeria
520179  IAP Borno State Nigeria
520343  AID Joint Memorandum of Understanding
524252  Morroco/MIAC Dryland Agricultural Applied

Research Project

m  Kansas Water Resources
Research Institute

525403  Field Evaluation of a Practical Drainage
Determination Technique

525404  Determining the Mechanism of Nitrate Removal
by Vegetated Filter

525405  Administration of Water Rights in Basins with
Interconnected Surface and Groundwater
Supplies

525406  Center Pivot Sprinkler Package Comparison
under Various System Capacities

525407  Slug Tests in Unconfined Aquifers

525408  Evaluation of the Role of Stream-Aquifer
Hydraulics in the Administration of Water Rights
and Minimum Streamflow Standards

525409  Sources, Fate, and Residence Time of Nitrate

in Groundwater: A Comparison of Carbonate
and Alluvial Aquifers



m Laboratory Medicine

481874
481876
481877
528254

528255

528256
528257
528258

528259

528260
481868
481872
481873
HO10
HO55
H059
HO60
F644
H796
He21

F831
H994

Eradication of Economically Important Swine
Diseases by Medicated Early Weaning
Bovine Pneumonic Pasteurellosis: Immunity
and Pathogenesis

Mediation of Bovine Herpes Virus | Infection by
Growth Factor Binding Proteins

Efficacy of a Streptococcus suis Vaccine for
the Prevention of Experimentally Induced S.
suis Syndrome in Swine

Characterization of Salmonella, C. jejuni, and
E. coli Recovered from Greyhounds and
Greyhound Diets

Molecular Mechanisms of Immunosupression
in Bovine Respiratory Disease

Anti-Idiotypic Immunity and Receptor
Interactions in Bovine Respiratory Disease
Efficacy of Flea Membranes Supernatant
Antigen Adminstered to Cats against Adult
Ctenocephalides felis felis

Determination of Anthelmintic Resistance to
Roundworms (Toxocara sp.) and Hookworms
(Ancyclospora sp.) in Greyhound Kennels
Virulence Factors of Salmonellas in Greyhound
Dogs

Vaccine Potential of P. haemolytica Growth
Condition-Dependent Antigens

Imunologic Intervention against Streptococcus
suis Infections

Molecular Biological Investigations of Bovine
Herpesvirus Type | Pathogenesis

Bovine Herpesvirus Type | Molecular
Pathogenesis

Resistance to Bacterial Respiratory Diseases:
Efficacy of Local Immunization

Temperature Regulation of Virulence of
Salmonella typhimurium

Transmission and Control of Nematode
Parasites in Kansas Greyhounds

Integrated Methods of Parasite Control for
Improved Livestock Production

Differentiation and Activation of Macrophage
Cytokine Genes after Inmune Stimulation
Expression of Antigens and Toxins by
Pasturella haemolytica A1 in an Iron-Variable
Environment

Bovine Respiratory Diseases: Risk Factors,
Pathogens, Diagnosis, and Managment
Serotype Specific Antigens of Rhodococcus
corynebacterium equi

m  Pathology

481860

481876
520321
528354
528356
528357
528358
528359
528360
528361

Identification of Important Protein of
Actinobacillus pleuropneumoniage: A Molecular
Approach

Bovine Pneumonic Pasteurellosis: Immunity
and Pathogenesis

Pathogenesis and Diagnosis of Congenital
Defects in Cattle

Eradication of Porcine Pleuropneumonia: The
First Steps

Identification of Infection-Dependent Antigens
of Actinobacillus pleuropneumoniae
Pathogenesis and Diagnosis of Congenital
Defects in Llamas

Identification and Documentation of Diseases
in Kansas Greyhounds

Purification of Bovine Neutrophil Acyloxacyl
Hydrolase

Cryptosporidium parvum-Enterocyte
Interactions

Identification and Documentation of Disease in
Kansas Greyhounds:Addendum

528362
528363

HO50
F068
F285
H739
H769
H777
H794
F831
H904
H907
H947

H958

Discovery of the Etiology and Pathogenesis of
“Alabama Rot/Greentrack” Disease of
Greyhounds

Identifying BRSV by RNA Polymerase Chain
Reactions and Hybridizations

Genetic Enhancement of Health and Survival
for Dairy Cattle

Improving Dairy Cattle Genetically

Cow/Calf Nutrition and Management in Kansas
Determination of the Inheritability of Episodic
Weakness due to Hyperkalemia
Immunological Expression of Proteins
Pertinent to Bovine Respiratory Syncytial Virus
A Search for Restrictive Fragment Length
Polymorphisms (RFLP) in Bovine Genome
Bovine Respiratory Diseases: Risk Factors,
Pathogens, Diagnosis, and Managment
Immunomodulation as Affected by Combina-
tions of Vitamins A, C, E, and B-Carotene
Development of an Assay for Porcine
Transferrin Receptors

Increased Reproductive Efficiency in Beef
Cattle

Antigens Responsible for Infection-Acquired
Immunity to Porcine Pleuropneumonia

m  Plant Pathology

520187
520190
520194
520199
520201
520202
520205
520412
520669
523867

524460
524470
524477
524478
524484
524486
524490
524492
524493

524494
524495

524496
524498

524501

524502
524503

524504
524505

Testing Alfalfa Introductions for Pathogens
Wheat Rust Fungicide Field Tests
Characterization of Fusarium moniliforme
Populations Isolated from Corn in Kansas
Soybean Foliar Fungicide and Seed Treatment
Tests

Evaluations and Testing of Fungicides and
Nematicides on Horticultural Crops

Seed Treatment

Chemical Control of Phytoparasitic Nematodes
Breeding Sorghum for Tolerance to Fusarium
Stalk Rot

Breeding Soybeans for Increased Productivity
Evaluation of Spring Dead Spot and Zoysia
Patch Resistance among Bermudagrass and
Zoysiagrass Clones and Cultivars in NTEP
Use of Oligonucleotide Synthesizer

Breeding Soybeans for Increased Productivity
Wheat Genetics Resource Center at Kansas
State University

Fusarium Research

Rockefeller Foundation Unrestricted Grant
Isolation and Characterization of Avirulence
Genes from Zanthomonas campestris pv.
oryzae

Increasing Soybean Production through the
Use of Cyst Nematode-Resistant Cultivars
Wheat Genetics Resource Center and lts
Contributions to Kansas Wheat Industry
Interactions among Soybean Charcoal Rot,
Phytophtora Rot, and the Cyst Nematode
Analysis of the RPL Locus of Maize

Fate and Stability of Foreign DNA in Fungal
Phytopathogens

Microbial Antagonism and Biocontrol of Wheat
Tan Spot in Conservation-Till Straw
Identification and Quantification of Nematodes
in Interaction with Bacterial and Fungal
Incitants in Stalk Rot Complexes of Millet
Construction of Chromosome Jumping
Libraries in Maize

Winter Wheat Seed Treatment Tests
Microbial Antagonism and Biocontrol of Wheat
Tan Spot in Conservation-Till Straw

Molecular Diagnostics for Xanthomonas
campestris pv. oryzicola

Analysis of the RPL Locus of Maize

524506
524507
524508
524509
524510
524515
524516
524517
524519
524520
524521

524523
526396

527954

F005
H021
H022
HO058
H416
H547
H686
H720
H725
R732
H772
H792
H845
H857
H858
H895

F923
H961

HI71
HI75

HO77
H986
H989
H992

Ecological Effects of Microorganisms Applied
to Crop Residues

Construction and Utilization of Chromosome
Jumping Libraries in Maize

Sorghum/Millet Collaborative Research
Program with the Egyptian National Ag
Research Program (NARP)

Rockefeller Foundation Unrestricted Grant
Molecular Cytogenetic Analysis in Wheat
Genetic Engineering as Applied to Biological
Control

The Turnip Crinkle Virus Capsid Protein as a
Plant Pathogenic Determinant

Cultivar Identification Using DNA Fingerprinting
in Wheat

Molecular Basis of Production of Fumonisin on
Corn Infected with Fusarium moniliforme
Cyst Nematode Control—A Biotechnological
Approach

Using Cultural Practices to Reduce Soybean
Cyst Nematode and Charcoal Rot Damage in
Soybeans

Cytogenetically Based Physical Map of Wheat
Genome

Using Cultural Practices to Reduce Soybean
Cyst Nematode and Charcoal Rot Damage in
Soybeans

Bioremediation of Hydrocarbon-Contaminated
Soils Using Vegetation: A Field and
Greenhouse Study

Interaction of Nematode - Host Variability and
Abiotic Factors on Crop Losses

Development of Productive, Disease Resistant
Soybean Varieties

Crop Improvement through Cell Culture and
Genetic Engineering

Molecular and Genetic Characterization of a
Gene Controlling Avirulence

Plant Cell Culture for Disease Physiology and
Crop Improvement

Genetics and Physiology of Fusarium spp.
Breeding Soybeans for Increased Productivity
Cytogenetic Analysis of Host Plant Resistance
in Common Wheat

DNA Restriction Fragment Length Polymor-
phism Analysis

Adaptation, Propagation, and Stress of
Ornamentals and Turfgrass in South-Central
Kansas

Fungal Diseases of Wheat and Their Control
Characterization of the MI Locus Conferring
Resistance to Meloidobyne incognita in
Tomato

Race-Specific Probes for Xanthomonas
camestris pv. oryzae

Ecology and Management of Nematode
Populations in Kansas

Genetic Analysis of Disease Resistance in
Maize

Etiology, Epidemiology, and Control of
Sorghum Diseases

Biocontrol of Soil-Borne Plant Pathogenes
Genetic Investigations of Pest Resistance in
Alfalfa

Interaction of Wheat Fungal Diseases on Yield
Determinations

Mycorrhizal Symbiosis: Potential for
Bioremediation of Heavy Metal-Contaminated
Soil

Assessment of Yield Losses to Multiple
Diseases of Winter Wheat

Assessment of Grain Sorghum Yield Loss by
Sooty Stripe (Ramulispora sorghi)
Pathogenicity Determinants Carried by TCV
and WSMV Capsid Proteins

Reduction of Straw-Borne Tan Spot Inoculum
in Conservation-Tillage Residue
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Research Projects Active June 30, 1992 (Continued)

m Sociology, Anthropology,
and Social Work

527620

Local Self-Development Strategies

527623  From Research Knowledge to Community
Action: Toward the Application of Research
Knowledge to Effective Community Action

R020 Potential for Incorporating the Kansan Farmer
in the Agricultural Research Process

H034 Cancer Morbidity among Kansas Farmers

H805 A Proportionate Mortality Study of Cancer
among Kanss Farmers

R839 The Impact of Non-Traditional Immigrants on
Kansas Communities

F939 Community Change and Resistance: A

Restudy of the Rural Life Study Series

m Statistics

527606  Analysis and Interpretation of Insect Ecology
and Control

527607  SIRG Public Information Assistance Contract
(Statistical Analysis of Radon Survey Data)

R825 Statistical Laboratory

m Veterinary Diagnosis

481874  Eradication of Economically Important Swine
Diseases by Medicated Early Weaning

528900 Eradication of Swine Respiratory Pathogens by
Medicated Weaning

HO18 Optimum Processing to Maximize Utilization of
Cereal Grains in Swine Feeding

H799 Respiratory Disease and Environmental Stress
in Food Animals

F990 Prevention and Control of Enteric Diseases of

Swine

m Veterinary Medicine

528950  Determination of the Immunoenhancing Effects
of Recombinant Bovine Interleukin-1B in Cattle
Utilizing P. haemolytica Challenge Model

R650 Exploratory Research in Animal Health and

Disease

m  Fort Hays Branch
Experiment Station

520239

Breeding for Wheat Improvement and Wheat
Pest Control in South-Central Kansas

525953  An Alternative to Landfills for Disposal for Yard
Waste and Newspaper

525954  Genetic Development of Higher Disease
Resistance and Grain Protein in New Wheat
Varieties

525955  Pearl Millet Breeding KS-101

525956  Triasulfuron in Winter Wheat in Kansas

525957  Broadleaf Weed Interference in Winter Wheat

525958  Canola Research

525959  Native Soil Bacteria as Selective Weed Control
Agents in Wheat

525960  Development of Sorghum Germplasm with
Enhanced Tolerance to Greenbug and Dwarf
Mosaic Virus

525961  Biological Control of Winter Annual Grass
Weeds in Winter Wheat

HO046 Genetics and Breeding of Sorghum

H062 Improvement of Pearl Millet, Sunflower, and
Rape

R252 Beef Cattle Feeding Investigations

R255 Beef Cow Herd Management

R291 Management of Soil in Dryland Regions

R645 Managing Range to Increase Forage-

Conversion Efficiency
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H739 Cow/Calf Nutrition and Management in Kansas

F773 Conservation Tillage Systems

H846 Genetic Improvement of Wheat

R847 Forestry Investigations in the Great Plains of
Kansas

H869 Pathogen-Host Investigations in Wheat,
Sorghum, and Sunflower

H978 Weed Management and Control Investigations

m  Northwest

Research-Extension Center

520365  Sunflower Performance Testing Program

520722  Canola Research

520727  Tillage, Irrigation, and Hybrid Maturity Class
Effects on Corn Production

522926  Canola Research

525752  Winter Rape Testing Project

525753  Spray Nozzle Comparison under Various
System Capacities

525754  Canola Research

525755  Characterization of Overwinter Nitrate Nitrogen
Leaching Potential in Northwest Kansas

525756  Sunflower Date of Planting and Plant
Population Studies

525757  Tillage, Irrigation, and Hybrid Maturity Class
Effects on Corn Production

R121 Horticultural Investigations in Northwest
Kansas

R293 Crop Improvement in Northwest Kansas

R294 Soil Management in Northwestern Kansas

H790 Improvements in Irrigated Water Management
for the Central Great Plains

R847 Forestry Investigations in the Great Plains of
Kansas

F865 Increased Prolificacy in Sheep and Its Impact
on Nutritional Needs

H911 Production Methods for Increased Efficiency of
Ewe-Lamb Enterprises

R956 Improving N Fertilization for a WSF Rotation in
a Reduced-Tillage Environment

H974 Optimum Spacing of Driplines for Drip-Irrigated

Corn

m  Southeast Kansas Branch

Experiment Station

520254  Weed Control in Farm Crops

520336  Yield and Quality of Hay from Sudangrass and
Pearl Millet Lines

526366 Kansas Crop Performance Test of Short-
Season Soybeans in Southeastern Kansas

526367  Effect of Sulfur Fertilization on Tall Fescue and
Winter Wheat in Southeastern Kansas

526372  Agronomic Effects, Profitability, and Riskiness
of Long-Term Crop Rotations in Southeastern
Kansas

526381  Digestibility of Fescue Diets Supplemented
with Amaferm (Aspergillus oryzae Fermenta-
tion Extract)

526390 Increasing Soybean Production through the
Use of Cyst Nematode-Resistant Cultivars

526393  Efficacy of Laidlomycin Propionate for
Improving Weight Gain of Growing Cattle on
Pasture

526394  Consumption of Free-Choice Grain
Supplements Containing Magnesium Mica

526395  Protein-Sparing Effect of Magnesium Mica

526396  Using Cultural Practices to Reduce Soybean
Cyst Nematode and Charcoal Rot Damage in
Soybeans

H015 Evaluation of Cropping Systems for
Southeastern Kansas

H030 Forage Production and Use in Southeastern

Kansas

HO31
R174
R718
R754
H914

R957

Evaluations of Alternatives in Soil and Water
Management Practices in Southeast Kansas
Beef Cattle Production and Management in
Southeast Kansas

Soybean Cultivar Evaluation in Southeastern
Kansas

Use of a Legume-Grain Sorghum Rotation in a
Crop-Livestock System

Use of a Tall Fescue with Different Rates of
Acremonium coenophialum Infections
Phosphorus, Potassium, and Chloride Effects
on Alfalfa and Birdsfoot Trefoil Establishment,
Yield, and Quality

m  Southwest Kansas
Research-Extension Center

520247
520249
520251
526151
526152

526154
526155

526156
526157
526161
526162
526163
526164
526165
526166
526167
H029

H101

R834
R847

H905
R952
R955
H967

H969
H973

H981

Management of Fertilizer and Irrigation Water
in High Plains

Evaluation of New Products to Improve the
Efficiency of Production in Feedlot Cattle
Herbicides for Weed Control on Fallow Ground
Weed Control Research in Southwest Kansas
Quality Testing of Fly Parasites for Cattle
Feedlots

Variety Testing of Alternative Crops

Soil Fertility and Soil Management Research
for Western Kansas

Yield Appraisal of Crops for Southwest Kansas
Water Management for Southwest Kansas
Frost-Damaged Grain Sorghum-An Evaluation
of Varying Grain Test Weight Sorghums as
Livestock Feed

Energy Conservation Benefits of Improved
Irrigation Efficiency

LEPA Irrigation Management for Soybeans in
Western Kansas

Effect of a Previous Soybean Crop and
Nitrogen Fertilizer on Irrigated Corn and Grain
Sorghum Production and Profitability

Cattle Feedlot Managment Program
Integrated Management of Stable Flies in
Cattle Feedlots

Tillage, Irrigation, and Hybrid Maturity Class
Effects on Corn Production

Efficient Resource Management for Dryland
and Irrigated Soils

Biology and Control of Arthropod Pests on
Corn in Southwestern Kansas

Irrigation Management for Southwest Kansas
Forestry Investigations in the Great Plains of
Kansas

Measuring Changes in Body Composition and
Meat Quality in Growing Holstein Steers
Maximizing Nutrient Use Efficiency in Dryland
Cropping Systems

Agronomic, Environmental, and Economical
Effects of Long-Term Fertilizer Applications
Dryland Cropping Systems for Southwest
Kansas

Crop Improvement for Southwest Kansas
Developing Weed Management Systems for
Southwest Kansas

Pest Management of Livestock Insects in
Western Kansas

F = Regional projects

H = Hatch projects

M = Mclntire-Stennis projects
R = State projects

Numbers = Sponsored projects




Research Projects Terminated

m  Agricultural Economics

520002
520453

520455
520458
520459
520460
520461
F587

F635

H663
H793

Management Information System for Local
Governments

An Economic Comparison of the Kansas State
Data Bank Farm Records and Those Randomly
Surveyed by USDA

Soybean Cultivar Development for Southeastern
Kansas

Impacts of Forward Contracting and Market
Structure in the Fed Cattle Industry

Cleaning Non-Wheat Material from Kansas
Wheat

Measuring the Costs and Benefits of Cleaning
Hard Red Winter Wheat in Kansas

Evaluation of the Actuarial Soundness of Multiple
Peril Crop Insurance

Determinants of Farm Size and Structure in
North Central Areas of the United States
Financing Agriculture in a Changing Environ-
ment: Macro, Market, Policy, and Management
Issues

Livestock Price Analysis and Marketing
Strategies

Changing Characteristics and Structure of
Kansas Farms

m Agricultural Engineering

527650
527655

527656
527658

527660
527664
527665
527668
538527
538687
H656
R712
H745

R749
R753

R808
R810

R811

Development of a Wheat Hardness Tester
Evaluation of Laboratory Model Grain Cleaning
and Separating Equipment

Soil and Cropping Management Effects on
Atrazine Movement in Soil Water

Harmonics Produced by Variable-Speed Fan
Systems

Popcorn Pericarp Studies

Biomass Resource Assessment

Grain Harvesting Technology

Hay Preservative Coatings

Design Optimization of Variable-Speed Fan
Systems

Grain Cleaning and Separation for Grading
Water Vapor Movement in Stored Grain
Electrical Energy Use and Load Management for
Grain Processing and Handling

Transport of Agricultural Chemicals through Soil
Sustaining Irrigated Agriculture in Kansas with
Drip Irrigation

Irrigation Experiment Field, Scandia, Kansas
North Central Kansas Experiment Field,
Belleville

Sandyland Experiment Field

m  Agronomy

520021
520024
520656
520672

520674
520677
520681

520683

520686
520687
520689

Measurements of Micrometeorological
Parameters for Testing Large-Scale Models
Genetic Improvement of Sorghum for
Sustainable Agroecosystems

Estimation of Nitrogen Mineralization from Soil
Organic Matter

In Vitro Production of Haploids via Anther Culture
and Artificial Induction of F1 Hybrid Seeds in
Com

Study to Estimate Plant Residue from Spectral
Reflectance Measurements

Assessing Soil Phosphorus Availability in Low-
Input Systems

Improving Wheat Varietal Development by
Selecting for High Photosynthesis during Grain
Filling

Development of a System to Double-Crop Corn
after Corn for Southeastern Kansas

Dryland Corn Management for Western Kansas
Degradation of Atrazine in Soil Columns
Cooperative Trueness to Variety Testing of Seed

520693 Development of Autotetraploid Hybrid Sorghums
for Higher Yields, Better Quality, and Wider
Adaptation

520710 Literature Search for Southern High Plains
Project-Kansas

529146 Modeling Wheat Response to Direct COp
Enrichment

538538 Development of the Hard White Winter Wheat
Industry in Kansas

538711 Improvement of Market Quality of Kansas
Wheats by Breeding

538713 Improvement of Hard Winter Wheat

538720 Development of Hard White Wheat for Kansas

F500  Characterization and Management of Soil Water
and Solutes in Field Soils

F586  Environmental and Genotypic Control of
Assimilate Allocation in Crops

H642  Crop Production in Stressful Environment

H673  Development of Multiple Pest-Resistant Alfalfas

R749  Transport of Agricultural Chemicals through Soil

F803  Nutrient Management in Conservation Tillage to
Improve Productivity and Environmental Quality

R806  Cornbelt Experiment Field

R807  East Central Kansas Experiment Field

R808 Irrigation Experiment Field, Scandia, Kansas

R809  Harvey County Experiment Field

R810  North Central Kansas Experiment Field,
Belleville

R811  Sandyland Experiment Field

R812  South Central Kansas Experiment Field

m Anatomy and Physiology

481861 Immunomodulation of Mastitis with Bovine
Recombinant Cytokines

528553 Cytokine Immunomodulation in Bovine
Respiratory Disease

528554 Role of Arachidonic Acid Metabolites in
Immunosuppression

528559 The Role of Furosemide and Prostaglandins in

Exercise-Induced Pulmonary Hemorrhage
Evaluation of Bovine Recombinant Interuekin-1B
and Interleukin-2 in Cattle

528560

528561 Influence of Dietary Carnitine on Sprint
Performance in the Racing Greyhound

528562 Dietary Potassium Involvement in Exertional
Performance in the Racing Greyhound

528563  Immunomodulation of Mastititis with Bovine
Recombinant Interleukin

528564 Requirements for Sprint Performance in the
Racing Greyhound: Influence of Carnitine

528565 Mechanisms of Exercise-Induced Pulmonary
Hemorrhage: The Role of Atrial Natriuretic
Peptide

529037 Electron Microscopy of Neurons, Axons, and
Synapses

529134 Role of Endogenous Leukotriene Production in
Lymphocytes

529173 Neuroendocrinology of Reproductive Aging in
Rats

H832  Morphometric Analyses of Experimentally

Induced Lesions in Cattle and Swine

m Animal Sciences and Industry

481866 Effect of Hydrocortisone and Restraint-Isolation
Stress on Endocrine and Immune Functions of
Lambs

A Study of Quality Evaluation Criteria and Lactic
Acid Bacteria on the Quality of Alfalfa, Corn and
Sorghum Silages

A Study of the Effects of Lactic Acid Bacteria
Addition and Environmental Temperatures on
Fermentation Dynamics and Silage Quality

A Study of Utilization of Niacin in Brood Sow
Diets

Effect of Lasalocid in Rations for Young Dairy
Heifers

521654

521656

521657
521663

521665

521675
521678

521679

521680
521681
521682

521684

521688

521689

521693

521694
521698

521700

521704
521705

521707

521708
521714

521716
5849
H042
H615
H622
H740

A Study of the Influence of Calcium Level and
Fat Source in Cattle

Effect of Tetronasin on Legume Bloat in Cattle
A Study of the Effects of Biological and Chemical
Treatments on the Preservation and Nutritional
Value of High Moisture Corn for Growing/
Finishing Pigs

A Study of Dose-Response of the Newly
Weaned pig to Streptococcus faecium
(Syntabac)

An Evaluation of the Silage Potential of Corn
Hybrids

A Study of the Use of GNRH (Cystorelin R) in
Repeat Breeders

A Clinical Investigation of the Efficacious and
Safe Use of Sponsor’s Product in Lactating Dairy
Cows

A Study of the Effect of Steam-Flaked Grain
Sorghum vs Corn-Based Finishing Rations with
and without Added Fat on Cattle Performance,
Carcass Characteristics, and Chemical and
Organoleptic Properties of Beef

Effects of Porcine Somatotropin- and
Supplemental Lysine-Enhanced Growth on Pork
Quality and Muscle Fiber Type and Diameter
Effect of Modified Gas Atmosphere Packaging
and Carcass Chill Rate on Pork Loin Color,
Display Life, and Related Traits

Animal Science Food Safety Consortium KSU
An Evaluation of a Vaccine against Liver
Abscesses in Feedlot Steers

Grain Sorghum plus Processed Tallow vs Corn
as a Dietary Energy Source for Lactating
Holstein Cows

A Study of the Effect of Supplemental Niacin on
Gestating-Lactating Sow Reproductive
Performance

A Study of the Effect of Lasalocid on Grain Bloat
Administration of Receptal during the Post-
Insemination Luteal Phase of Dairy Cattle and
Conception Rates at First Service

A Replacement to Coconut Oil with Unsaturated
Oils for Government-Owned Contractual
Operative Milk Plants

A Study of Parasite Control and lts Influence on
First Pregnancy Fertility in Beef Heifers
Research in the Field of Developing a Breakfast
Sausage Seasoning Blend which Will Be
Acceptable to Lone Pine Farms

The Effect of Oxfendazole on Performance of
Beef Cows and Their Calves following Treatment
Blood Meal By-Pass Protein Supplement for
Growing Cattle

Accelerated Cheese Ripening and Whey
Utilization

Effect of Nutrition on the Immune System of the
Calf

High Heat and Limited Oxygen in Controlling
Oxidized and Stale Milk Flavors

Relationship of Nutrient Intake and Exercise to
Equine Growth and Development

m Biochemistry

527160
527164

527166
527170

527178
527180

527181
527183
529094

Insulin Activation of the Pyruvate Dehydroge-
nase Complex

Manipulation of Cuticle-Degrading Enzymes and
Their Genes

Studies on Malignant Hyperthermia in the Pig
Structural Studies of Pumpkin Seed Inhibitors of
a Blood-Coagulation Factor by 2D NMR
Regulation of Hepatic Fatty Acid Synthesis
Solution Structures and Biopotencies of
Chemically Modified and Native Insulins
Domain Mapping of Cyclic Nucleotide
Phosphodiesterase

Mechanism of Action for Epidermal Growth
Factor

Tumor-Enriched Nonhistone Chromatin Proteins
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Research Projects Terminated (Continued)

R247  Characterization of Genes for Storage Proteins
of Wheat Grain

Metabolic Roles of Guanine Nucleotides in
Hepatic Metabolism

Genetic Engineering of Grain Resistance to

Stored Product Insects

H743
R756

m Biology
520360 The Role of Fire and Other Disturbances in
Determining Ecosystem Processes and Patterns
in the Konza Prairie, KS

Survival Plan for Bobwhite Population in Riley,
Pottawatomie, and Geary Counties

An Evaluation of Disking as a Technique for
Creating Wildlife Food Plots

Developing and Testing a Beaver Population
Monitor System

Glutamine Synthetase from Root Nodules of
Beans (Phaseolus vulgaris)

Biological Control of Land Atmosphere
Exchange: An Ecosystem Approach

Interaction of Sulfatide with the Sodium ATPase
Anti-ldiotype Probes for Toxin Detection
Tumorigenesis and a Cell Growth Inhibitor

The Role of Neuropeptides in Persistent Virus
Infections of the Central Nervous System

Small Instrumentation Program

REU Supplement to Effects of Bison Herbivory
on Tallgrass Prairie Species
Phosphatidylinositol Metabolism in Transformed
and PDGF-Treated Cells

Reconstruction of Channel-Forming Proteins
(number applies to title above)

Molecular Genetics of Human Ribosomal
Proteins

Studies in Polyoma-Transformed Cells—Virion
Proteins

Studies on Staphylococcal Toxins

Somatic Genetics of a Cloned Human Ribosomal
Protein

520368
526560
526563
526564
526566
526568
626570
526571
526572

526577
526578

526582

529004
529005
529012
529013
529067

529070
529154

H661  Monoclonal Antibodies Specific for Bovine
Interleukin 2 and Interleukin 2 Receptor

H715  The Biology of Puccinia reconditaand P.
graminis as Parasites of Wheat

H795  Studies of Staphylococcal Toxins

H829  Evolutionary and Systematic Studies of Plants in

the Great Plains and Cordillera

m  Chemistry

R680  Testing Wright's Theory of Olfaction Using

Deuterated Molecules
m Civil Engineering
R749

Transport of Agricultural Chemicals through Soil

m Clinical Sciences

528751 Endangerment Assessment, Toxicology, and
Hazard Assessment for Arkansas City Dump Site
Application of the Toxi-Lab Drug Detection
System for Monitoring Drug Use in Dogs
Diabetes-Induced Hypo-Maturation of the Fetal
Pulmonary Alveolar Wall: Detection by
Quantifying Hyrdoxyproline and Lung
Cytoproliferative Factors

Changes in Serum Anylase, Lipase, and
Trypsinogen during Dietary Adaptation in the
Dog

528753
528754

528755

m Clothing, Textiles, and
Interior Design

528002 Effects of Insecticides on the Stain Resistance of
Fifth Generation Nylon Carpeting
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m  Dean of Agriculture

525058 Development and Commercialization of Crambe
and Rapeseed

525059 Evaluation of Canola Varieties and Germplasm in
Kansas

538542 Premium Color and Quality Wheats for Kansas
Agricultural Industry Matching

m Director of Research

525050 Development and Commercialization of
Rapeseed

m  Economics

HB693  Changes in Agriculture and Agribusiness
Linkages in the Kansas Economy
H853  Modeling Benefits from Water Transfers

m  Entomology

481870 Induction of Detoxification Enzymes as a Source
of Insecticide

520099 Connection with the Development of a Flour Mill
Sanitation Manual

521696 An Evaluation of Biological Additives for
Sudangrass and Sorghum

522254 Greenbug Toxins Injected into Sorghum

522255 Regulation of Tyrosine Metabolism for Insect
Cuticle Tanning

522257 Development of Sorghum Resistant to Water
Stress and Spider Mites

522261 Quantifying Behavioral Responses of Adult
Hessian Flies to Hosts and Non-Hosts

522263 Influence of Behavior and Environment on
Microbial Control of Grasshoppers

522271 Integration of Harborage Reduction into Insect
Control Program in Army Dining Facilities

522272 Insecticide Resistance Management in Horn Flies

522273 Management of Insects Affecting Horticultural
Crops in Kansas

522275 Safer, yet Equally Effective, Corn Borer
Insecticides for Conventional and Insectigation
Use?

522276 Validating the KSU European Corn Borer Model
and Producing Publications of Mutual Interest

522277 Determining Velvetleaf Radius-of-Influence
Effects upon Intact and Injured Soybean Stands
to Improve Profitability

522282 Evaluation of Exclusion Cage Techniques for
Assessing Impact of Russian Wheat Aphid
Biological Control

522283 Evaluation of the Need for and Alternatives to
Granular Carbofuran for Control of Chinch Bugs
and Greenbugs on Seedling Sorghum

522285 Sampling Validation and Aging Corn Borers in the
Field Correctly as Prerequisites to Using the Corn
Borer Model Accurately

522288 Effect of Host Plant Condition on Resistance of
Banks Grass Mite to Three Acaricides Approved
for Control of Spider Mites on Corn

522301 Evaluate Exotic Parasites of Russian Wheat
Aphid

F581  Impact of Integrated Crop Management Practices
on European Corn Borer and Related Stalk-
Boring Insects

H728  Biology and Management of Arthropod Pests on
Wheat, Sorghum, Alfalfa, and Sunflower

R752  Plant Improvement for Low-Input Agriculture by
Gene Transformation

R756  Genetic Engineering of Grain Resistance to

Stored Product Insects

m  Foods and Nutrition

528106 Starch Gels in Food Products

F444  Modification of Human Diets Designed to Affect
Lipid Metabolism

R503  Flavor Panel Analysis of Food Products

H919  Microstructure and Texture of Reduced-Fat

Frozen Dairy Dessert

m  Grain Science and Industry

520065
520348

Food Security Management

Postharvest Grain Systems Research and
Development

Microwave Heating of Gluten-Containing Product
Improved Biological Utilization and Availability of
Dry Beans

Determination of the Amount of Flax in a Flour Mix
The Use of L-Ascorbate 2-Phosphate in Foods
Isolation of Oat Starch and Protein from Oat Flour
and Testing of Cationic Starch in Papermaking
Development of a Test Baking Procedure for
Bagels

Ethacal Pelleting Tests

Factors Affecting the Apparent Density of Pelleted
Dairy Feeds

Phosphate Source Attributes that Affect Pellet Mill
Performance

Dry Mix Development Laboratory

Comparative Studies with Pellet Binders
Optimization of Hard Red and White Winter Wheat
Flours for the Production of Frozen Bakery Foods
Feed Mixing Study with Various Forms of Feed
Additives

KVAC Bakery Equipment Development Grant
Pilot Plant Milling of Heavy Bran from Hard White
Wheat

Processing of Grain Sorghum for Isolation of
Starch

Public Sector Component of the Toledo
Agricultural Marketing Project

CILSS Study Review/Study Recommendation
(Guinea Bissau)

Technical Assistance to the Institute of Nutrition
for Central America and Panama (INCAP)
Program Development and Support Food
Systems Study-Sri Lanka

International Grains Program Support Project
Utilization of By-Product Gums from Wheat
Starch-Gluten

Utilization and Improvement of Jet-Cooked
Soymilk Product

Utilization of Wheat and Corn Milling By-Products
in Water-Stable Diets

Loss Avoidance and Objective Condition Criteria
of Stored Grain or Grain Products

520364
522853

522867
522871
522881
522882

522884
522889

522892
522893
522901
522904
522905

522913
522917

522919
525158
525174
525175
525180

538707
538712

H684
H727
H746

m Horticulture, Forestry, and
Recreation Resources
523855 Adaptability of Evergreen Rhododendron Cultivars

to the Great Plains as Influenced by Landscape
Exposure

523856 Pesticide Effects on Nitrogen Fixation in Legumes

523859 Effect of Cultivation Technique and Polyacryla-
mide Gels on Quality and Safety Factors of Sports
Turfs

524056 Development of Minelands Canoe Trail

M502  Energy Production from Mixed Species, Woody
Biomass Plantations in the Plains States

M596  Public Access to Private Forest Lands in Eastern
Kansas

M632  Economic Analysis of the Recreational Use of
Windbreaks and Shelterbelts in Kansas

R657  Screening, Selection, and Propagation of

Chlorosis-Resistant Pin Oaks



m Hotel, Restaurant, Institution
Management and Dietetics

R674  Evaluation of Frozen Meals for Home-Delivery for

the Rural Elderly

m  Human Development and
Family Studies
528054 Attitudes of Kansas Adults about Threatened and
Endangered Species

529193 Antecedents and Consequences of Teen Sexual
Behavior

m International Agriculture

524251 Agricultural Technology Improvement Project
ATIP

524253 1APRG/MIAC/NARP/Phase Il Project Paper
Preparation in Kenya

m  Kansas Water Resources
Research Institute

525374 Hydrogeochemistry of the Dakota Aquifer in
Western Kansas

Leaching of Atrazine and Nitrate through Soil and
into Groundwater

Stream Floodwave Propagation through the Great
Bend Alluvial Aquifer: A Significant Recharge and
Stream-Aquifer Interaction Mechanism
Management of the Kansas River Basin: A
Systems Approach

Development of Empirical Models for the Effects
of Cadmium, Lead, Manganese, and Zinc on
Resident Biota in the Short Creek—Empire Lake
Aquatic System, Cherokee Co., Kansas
Microbial Contamination of Surface and Ground
Waters Adjacent to Agricultural Enterprises in
Kansas

Leaching of Atrazine and Nitrate through Soil and
into Groundwater

Denitrification in the Vadose Zone: A Mechanism
for Nitrate Removal

Stream Floodware Propagation through the Great
Bend Alluvial Aquifer: A Significant Recharge and
Stream-Aquifer Interaction Mechanism
Hydrogeologic Characterization of Hazardous
Waste Sites

Microbial Contamination of Surface and Ground
Waters Adjacent to Agricultural Enterprises in
Kansas

Leaching of Atrazine and Nitrate through Soil and
into Groundwater

Denitrification in the Vadose Zone: A Mechanism
for Nitrate Removal

Biodegradation of Atrazine in Granulated
Activated Carbon Columns

Hydrogeologic Characterization of Hazardous
Waste Sites

Occurrence and Control of Atrazine Degradation
Products in Kansas Drinking Water Supplies
Trend Analysis of Surface-Water Quality of the
Upper and Lower Arkansas River Basin in Kansas

252375
525376

525377
525378

525380

525381
525382
525383

525384
525387

525388
525389
525390
525391
525392
525393

m Laboratory Medicine

481859 Isolation and Sequencing of a Neutralizing
Epitode of Bovine Viral Diarrhea Virus

528250 Anti-Idiotypes of Bovine Respiratory Disease
Viruses: Vaccine Feasibility Studies

528251 Netobimin Efficacy-Dose Confirmation Trial
Project-Bovine Oral Drench

528252 Comparison of Panacur and Tramisole against
Bovine Lungworms and Stongyles

R699 A Surface Antigen of Pasteurella multocida

m  Marketing

R643  Farmer Buyer Behavioral Model for the Purchase

of Seeds and Pesticides in Kansas

m  Nuclear Engineering
R675

Neutron Activation Analysis Research Services

m  Pathology
481858 Protein Expression of Recombinant DNA to
Bovine Respiratory Syncytial Virus

Evaluating DNA Probe to Eperythrozoon suis
and Determining Prevalence in Swine
Ultrastructural Demonstration of Lipid
Peroxidation

The Use of Serum Ferritin and Iron to Diagnose
the Anemia of Chronic Disorders in Cats
Cell-Mediated Inmunologic Defense
Mechanisms of Dolphins

Recombinant DNA Clones for Detecting Bovine
Respiratory Syncytial Virus

A Subunit Vaccine for Bovine Pneumonic
Pasteurellosis

Studies of Staphylococcal Toxins

Immunologic and Biochemical Characterization
of Porcine Serum Immunoglobulins

481862
481867
520361
528350
528353
528355

529071
R682

R690  Isolation and Characterization of Porcine
Defensins

m Physics

H813  Gelatin Kinetics in Macromolecular Solutions

m  Plant Pathology
524463

The Use of Roundup in Minimum-Till Wheat
Residue for Control of Tan Spot

Evaluation of Wheat Germplasm for Leaf Rust
Resistance

Epidemiology and Management of Fusarium
Seedling Blight of Grain

Microbial Antagonism to the Wheat Tanspot
Pathogen in Conservation Tillage Straw
Assessment of the USDA-ARS Rice Germplasm
Collection for Bacterial Blight Resistance
Cytogenetic Analysis of Fertility and Vitality and
Resistance Genes in a Polyploid Plant
Non-Conventional Plant Improvement
Technology

Biology and Control of Seed Smut of Switch-
grass

Effect of Disease on Seed Quality in Resistant
and Susceptible Wheat Cultivars

524465
524468
524471
524472
524473
524475
524479
524480

524483 Genetically Induced Chromosome Deletion
Mapping in Wheat

524485 Wheat Pathology

H591  The Influence of Soil Microorganisms on
Mycorrhizal Plant Growth

H667  Host-Pathogen Interactions in a Model System:
Bacterial Blight of Rice

H670  Epidemiology and Management of Fusarium
Seedling Blight of Grain Sorghum

H676  Etiology, Epidemiology, and Control of
Phytopathogenic Bacteria in Sorghum

H715  The Biology of Puccinia reconditaand P.
graminis as Parasites of Wheat

H717  Molecular Biology of Wheat and Corn Viruses of
Kansas

H722  Integrated Control of Wheat Tan Spot by
Reduction of Straw-Borne Inoculum

R752  Plant Improvement for Low-Input Agriculture by
Gene Transformation

R760  Kansas Cereals as a Source of Antifungal
Proteins

m Sociology, Anthropology,
and Social Work

527622 Rural Community Development
H800  Local Economic Development Efforts and
Community Well-Being

m Statistics

527603 Annual Hunter Activity and Upland Game
Harvest

m Veterinary Diagnosis

481869 Development of a DNA Probe to Chlamydia
psittaci for a Diagnostic Tool

m Fort Hays Branch
Experiment Station

R304
F841

Weed Control Investigations
Utilization of Range Forage for Rangeland and
Domestic Ruminate Animal Production

m  Northwest
Research-Extension Center

520236 Seed Quality of Winter Wheat as Related to Crop
Management Practices

525750 Effect of Seed Quality on Stand Establishment
and Performance of Hard Red Winter Wheat
under No-Till Cultural Practices

R753  Sustaining Irrigated Agriculture in Kansas with

Drip Irrigation

m  Southeast Kansas Branch
Experiment Station

526364

Phosphorus, Potassium, and Chloride Effects on
Leaf Rust, Speckled Leaf Blotch, and Tan Spot in

Six Wheat Cultivars

526377 Supplementation for Steers Offered Ammoniated
Wheat Straw

526379 Management of Cattle Grazing Tall Fescue

526383 Soybean Cultivar Development for Southeastern
Lambs

526385 Effect of Supplementation on Performance of
Steers Grazing Winter Rye and Fescue

526386 Effect of Pasture Management Practices on
Subsequent Feedlot Performance

526387 Performance by Steers Grazing Rye/
Bermudagrass Pastures

526388 Effect of Grazing Intensity on Steer Grazing
Performance

526389 Grain Levels for Steers Grazing High-Endophyte
Tall Fescue

R097  Forage Production and Use in Southeastern
Kansas

R098  Field Crop Evaluations for Southeastern Kansas

m  Southwest Kansas
Research-Extension Center

526158 Performance of Feedlot Steers Fed High-Energy
Diets Containing Laidlomycin Propionate and
Monensin with and without Antibiotics

R443  Biology and Control of Feedlot Insects in
Western Kansas

R462  Soil Fertility and Water Management in Semi-
Arid Cropping Systems

R605  Improvement of Crop Plants for Southwest
Kansas

R621  Dryland Cropping Systems for Southwest
Kansas

R641  Developing Weed Management Systems for
Southwest Kansas
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FY91 and FY92 Kansas Agricultural Experiment Station Income and Disbursement Statement

8.0%

49.9%

14.9%

FY91 FUNDING $3,240,910 | $20,300,648 | $6,046,080 | $11,034,188 EIUNFXK:FI
Federal State* Fees Sponsors Total

FY91 EXPENDITURES

Faculty & Administrative $2,136,802  $12,155,390 $317,823  $4,818,558 | $19,428,573 | 47.8%

Salaries

Classified & Student $245,443 $5,232187 $664,548  $1,025803 | $7,167,981 [17.6%

Salaries

Contract Services & $310,501  $1,368,495 $913,964  $2,660,530 | $5,253,490 | 12.9%

Travel

Supplies & Material $335,091 $947,057  $2,223.858  $1,273,626 | $4,779,632[11.8%

Equipment $213,073 $596,726  $1,912,337  $1,194,772 [ $3,916,908 | 9.6% |

Other $0 $793 $13,550 $60,899  $75242 0.3%

Totals $3,240,910  $20,300,648  $6,046,080 $11,034,188 EIUNyAK:ZIRARIILA
8.2% 50.6% 14.8%

FY92 FUNDING $3,381,663 | $20,813,057 | $6,073,124 | $10,839,717 EIYRIIATL]
Federal State* Fees Sponsors Total

FY92 EXPENDITURES

Faculty & Administrative $2,311,046  $12,261,132 $273,810  $5,025,874 | $19,871,862 | 48.3%

Salaries

Classified & Student $225,709  $5,288,327 $886,368  $1,080,483 | $7,480,887|18.2%

Salaries

Contract Services & $260,820  $1,340,154  $1,036,739  $2,387,324 | $5,025,037 | 12.2%

Travel

Supplies & Material $359,855 $994,748  $2,451,038  $1,102,141 [ $4,907,782[11.9%

Equipment $224,233 $928,646  $1,412,932  $1,096,879 | $3,662,690 | 8.9%|

Other $0 $50 $12,237 $147,016  $159,303 0.5%

Totals $3,381,663  $20,813,057  $6,073,124 $10,839,717 EISRIIATINEIILA

*Includes MOE, IGP, and ILP
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