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Director's Re Dort

1990 provided me with many lessons, especially since assuming the role of

Interim Director in April. A number of visits have been made to different parts of

the state and to various facilities that are part of the Colorado Agricultural

Experiment Station. Each visit has taught me a great deal about Colorado
agriculture and has given me opportunity to meet more of the people who

contribute so much to this state. I am grateful for these acquaintances.

The high productivity of American agriculture has led to a paradox which also

prevails in Colorado: only a few people are needed to produce the raw commodi-

ties that provide our sustenance; yet, everyone enjoys the fruits of agriculture's
productivity. Thus, many fewer voices represent the producers than represent
consumers. The strength of these collective voices becomes important to the

generation of resources that support the agricultural research program.

The Colorado Agricultural Experiment Station receives most of its funding from

the State of Colorado and the federal government. A study developed in response

to Footnote 43 of the 1989-90 Appropriations Bill revealed that this experiment

station is funded at barely half the level of comparator states. Comparator states

were those with an agricultural industry of similar size and diversity. The size and
diversity of Colorado's agriculture are major determinants of the experiment

station's program in agricultural research.

The General Assembly, in the appropriation for the current fiscal year, provided
an additional 2 percent increment. While this leaves us far short of our ultimate
objective, we are grateful for this step in recognition of our deficient funding
level. These funds provided (a) one-time monies for the plant biotechnology

laboratory, (b) two positions at outstate sites: a vegetable crops scientist to serve

the Southeast Regional Research/Extension Program (to be located at the Arkan-

sas Valley Research Center, Rocky Ford) and a horticulturist to be associated with

the San Luis Valley Research Center, (c) some matching funds for equipment

needed to study jointed goatgrass, a major problem for wheat producers, and (d)

a small allocation for product development and processing. We appreciate Dr.

Robert Heil's efforts on behalf of the recommendations emanating from the

Footnote 43 study.

We were fortunate during the last few weeks of Dr. Heil's tenure as Director of
the Agricultural Experiment Station to have his leadership also in moving forward
with the development of a strategic plan for the station. Dr. Heil had placed a high
priority on such a plan and we appreciated his willingness to guide our moving
ahead with the undertaking. The task is not yet complete but we believe consid-
erable progress has been made. A brief statement of progress appears elsewhere
in this report.
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In our travels we have been made aware of situations as they exist in rural
Colorado and the challenges on the horizon for agriculture in this state. This
information is taken into account as we guide program development efforts and
as we develop budget requests to go before the legislature.

During these months I have gained a deep appreciation for the accomplishments
of all those associated with the Colorado Agricultural Experiment Station: the
scientists and support staff at the off-campus locations as well as here in Fort
Collins and, of course, the excellent staff here in the Director's Office. The
cooperating farmers and ranchers contribute immeasurably to our program. The
advice and counsel provided by the many who serve on the advisory committees
for our research centers around the state enables us to focus our programs more
meaningfully. Various commodity groups have provided support to specific
scientists and/or research projects. All of these elements have made a difference
in our research productivity which is described in this report.

While a number of topics deserving investigation are beyond the limits of our
current resources, we continue to pursue various avenues for additional funding.
We are pleased to share with you summaries of a number of significant studies.

Helen F. McHugh
Interim Director
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Notes from the Director

Notes from the Long Range Strategy Plan

In 1989-1990, the CAES began developing a long-range plan for agricultural

research in Colorado. The conceptual phase of this plan is nearing completion.

Research is identified in six program areas: environment and natural resources;

human nutrition and food safety; adding value, processing, marketing and distri-

bution systems; economic and social issues; animal systems; and plant systems.
Six topical committees have identified issues, research objectives, scientific
disciplines, and priorities. Their analyses have resulted from surveys received
from governmental agencies, commodity organizations, agribusiness firms, re-

search center advisory committees and researchers.

The conceptual plan has yet to be reviewed internally and externally. Assuming a

consensus on the issues, objectives and priorities is reached, an implementation

plan will be developed to reach the CAES program goals by 1997.

Plans for the North Agricultural Campus

In 1990, the legislature approved funding to initiate the development of an
agricultural research facility northeast of Fort Collins. In addition to planning
funds, monies were provided to install the irrigation system at the 200 acre site.
Funds to complete this project were requested for 1991-92 and we are very

optimistic that funding will be forthcoming in this legislative session.

This facility provides an exciting and unique opportunity to conduct short- and
long-term field research in an integrated interdisciplinary environment. Units that

will conduct research at the site include the departments of Agricultural and

Chemical Engineering, Agronomy, Entomology, and Plant Pathology and Weed

Science. Collaborative research will also be conducted with the USDA Agricul-

tural Research Service.

Architectural and engineering plans are being developed and are nearing comple-
tion. The irrigation system is expected to be installed by late summer, 1991 with

building construction completed in Fall, 1992.

Summaries of Major Projects

Biology and Control of Russian Wheat Aphid in Colorado

Russian wheat aphid (RWA), Diuraphis noxia, was first reported in the United
States in 1986. From that time through 1989 it has caused an estimated $75
million loss to Colorado small grain producers in terms of increased production
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costs and diminished yields. Regional losses have been estimated at $251 million
during the same period. Winter wheat producers in Colorado are confronted with
spending about 2/3 of their pre-aphid profit margins on an insecticide treatment
or switching to an alternative crop with similar lowered income per acre. The
Colorado Russian wheat aphid project has made significant progress toward: a)
improved insecticide application technology; b) establishment of economic
thresholds; c) modification of cultural practices; d) population monitoring; e)
basic RWA biology and ecology; f) improved biological control of RWA; g)
varietal resistance to RWA; and h) RWA technology transfer and cooperation.
Cooperative projects have been established with USDA-ARS (Stillwater, OK;
Ithaca, NY) (biological control, varietal resistance); with USDA-APHIS (infor-
mation transfer); and with other states and Canada through regional cooperation
and coordination. Russian_Wheat Aphid News is distributed to more than 300
individuals in the United States and several other countries.

Improving the Competitiveness and Profitability of Colorado's Beef
Cattle Producers Through Integrated Resource Management

The beef cattle industry is essential to the economic well being of Colorado.
Annual sales of cows and calves off Colorado ranches is approximately $230
million. The problems ranchers face seldom involve a single disciplinary. The
interrelationships among various ranching activities need to be recognized when
making management decisions. To improve the competitiveness and profitability
of Colorado beef cattle producers, objectives have been to utilize the team
approach to identifying problems and developing possible solutions through
effective resource management. By disseminating the IRM program to many rural
communities, a spirit of cooperativeness and team work has been fostered among
local ranchers and others involved in the food production chain. Local expertise,
such as soil conservation specialists, local veterinarians, local ag lenders and
county extension personnel. In the end, the consumer benefits the most by having
access to a competitively priced, nutrient dense and palatable product--beef.
Through IRM a healthy rural economy is a result of profitable ranching through
optimum utilization of all resources for better efficiency.

New Potato Cultivars for Colorado

The Colorado potato industry markets a great majority (95%) of its crop as fresh
potatoes. Potato varieties adaptable to Colorado conditions prior to the mid 1970s
did not permit a sufficiently high percentage of marketable tubers to enable
Colorado producers to profitably compete in a dynamic and challenging national
produce market. Tuber yield and quality were also being limited by several
seed-borne diseases. During the past 15 years, four new named potato varieties
have been developed and released for commercial production. Concurrently a
seed improvement research program, closely coordinated with the variety devel-
opment program, has resulted in routine use of tissue culture propagated seed that
undergoes intensive lab testing prior to field production on seed growers' farms.
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The combined effort of vastly increased marketable yields due to new varieties

plus the overall superior performance of improved seed stocks has benefitted

Colorado fall crop potato producers. When data for 1974-1977 is compared with

that for 1986-1989, it shows that acreage increased by 71%; yields by 27%; and

production by 117%. During the past six years, CSU-developed potato varieties

have accounted for 75% of the acreage of certified seed grown in Colorado.

During the same period, according to data supplied by the Colorado Crop

Reporting Service, an estimated average of 72% of all fall crop potatoes gown

in Colorado consisted of varieties developed by the CSU Agricultural Experiment

Station.

Long-Term Ecological Research: Shortgrass Steppe

The shortgrass steppe long-term ecological research project led by scientists in

Range Science and Forest and Wood Science is funded by the Colorado Agricul-

tural Experiment Station and the National Science Foundation (NSF). As part of

a Long Term Ecological Research Program, the project is one of only 17 in the

nation. The work being conducted has enormous potential to contribute to

decisions about the management of semiarid grasslands. Further, studies of the

shortgrass steppe contribute to understanding the response of Great Plains grass-

lands to global climate change. The Great Plains is one of the regions of the North

American continent expected to be most affected by climate change. Information

gained from this research will be critical to management of agricultural, ecologi-

cal, as well as socioeconomic systems.

Land Rehabilitation and Soil Erosion

Revegetation projects can benefit from basic ecological research which addresses
multifactor interactions inherent in plant community establishment. Resultant
plant community composition may be sensitive to initial conditions and unpre-
dictable within narrow ranges because of the variability of the interactions. It is

important to design models which are flexible and which contain sufficient
information about the underlying factors. Weather, soil, plant and animal factors
will vary and interact to adjust the form of the plant community. The cooperation

of experts in these areas can be useful to design realistic revegetation plans.

Enhanced Program in Animal Biotechnology

The advances made in animal biotechnology at Colorado State University have
occurred primarily in reproductive biology at the molecular level and in treatment
and prevention of disease. Not only have these developments enhanced the
capabilities of our researchers but also graduate students, especially those at the
doctoral level, have been taught the latest molecular biological techniques. Areas
in which work has been focused include (1) preventing disease transmitted by
insect vectors, and (2) elucidation of the molecular bases for the postpartum
anestrus in beef cattle and sheep. The quality of the program has resulted in a
USDA training grant
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Notes from CAES Research Centers

Arkansas Valley Research Center - Rocky Ford

Research at the Arkansas Valley Research Center in 1990 covered the areas of
conservation tillage, cultural practices, irrigation, variety trials, disease, insect
and weed management. Regular sampling of three irrigation canals in the area
indicate significant amounts of nitrogen can be added to the soil from irrigation
at certain times of the season. Use of nitrogen fertilizer on alfalfa slightly, but
significantly, increased yields. Alfalfa variety trials indicate that yields of avail-
able cultivars under good management systems will produce 2 to 4 tons more
annually than the average for the area. Occurrence of peak alfalfa weevil popula-
tions appear to be related to degree-days, but cannot be determined from such
things as calendar date or alfalfa growth. Available herbicides, properly used, can
provide adequate weed control in alfalfa, dry beans, and onions.

Results show that nitrogen and water can be overused on onions which can add
to groundwater pollution and grower expense. Yields in no-till corn are equal to
that grown under standard tillage methods, but the increased crop residue inter-
feres with furrow irrigation and cultivation practices. Data show that with the light
greenbug infestations encountered in 1990, available greenbug resistant cultivars
eliminate any need for additional control measures in sorghum to produce maxi-
mum yields.

Research at the Center in 1991 will continue to focus on the efficient use of
fertilizer and irrigation water, conservation tillage systems under furrow irriga-
tion, cultural practices to reduce production costs, prediction of disease and insect
problems, and management of disease, insect and weed problems. The addition
of a vegetable crop scientist will allow us to increase research on these important
crops.

Eastern Colorado Research Center - Akron

The annual field day was held on May 15, 1990. Results of research projects were
presented by Dr. Cheryl Nockels on the effect of source of copper on performance
of copper deficient calves. Mr. Jim Doubet talked on the effect of MGA level
when synchronizing estrus with MGA-lutylase. Dr. Tim Stanton gave a feedlot
update and presented the results of research completed on the effect of time of
feeding on performance in finishing cattle. Ms. Sandra Burns spoke on the use of
ultrasound for evaluating body condition score in beef cows. Mr. Mike Holland
spoke on factors influencing calving difficulty. Ms. Julie Godfredson talked about
parentage proofing with DNA finger printing. Dr. Ken Odde talked about the
terminal sire program presently being used at the research center.
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Currently research being conducted at the research center or with research center

resources are:

• Efficacy evaluation of erodible norgestomet implants in growing heifers.

• Effect of pre-partum energy nutrition on basal metabolism in bovine
neonates.

• Effect of calving difficulty on metabolic function in newborn calves.

• Evaluation of protein supplements on the performance of grazing gestat-
ing-lactating cows.

• The effect of roughage processing upon finishing cattle performance.

• The use of self feeders in finishing cattle performance.

• Effect of type of roughage on finishing cattle performance.

• Effect of lipid in cow diets on post-partum reproduction.

Fruita Research Center - Grand Junction

Research conducted during 1990 at the Fruita Research Center focused on several

crops and agronomic research topics. Annual cultivar performance tests were

conducted in small grains, corn grain and forage, alfalfa, dry beans, and soybeans.

Herbicide efficacy tests were conducted in dry beans and soybeans. In coopera-

tion with Dr. Paul Nordquist, University of Nebraska, seed production was
evaluated for numerous grain sorghum breeding lines. The second year of a dry

bean row spacing x plant population x variety study was conducted to learn more

about how these factors interact.

Two nitrogen fertility studies were conducted during 1990. Information was

obtained that will help farmers improve nitrogen use efficiency in corn by

improved timing of application and type of nitrogen fertilizer used.

The Russian wheat aphid (RWA) research program noted highly significant

differences in overwintering of the RWA in east-west versus north-south bedded

fields in the Grand Valley. Aphids survived the winter on the south facing slopes

of the irrigation furrow of the east-west bedded fields because of the dramatically

higher temperatures within that narrow zone. Research efforts also include deter-

mination of the critical crop growth stage for RWA damage and host plants

important in the RWA life cycle. Off-station plots are located at Craig and Yellow

Jacket.

A long term conservation tillage study was initiated during 1990 at the Fruita

Research Center to compare conventional and conservation tillage of corn, wheat,

dry beans, and soybeans grown under furrow-irrigation. Data to be collected will

include irrigation water advance rates and infiltration, soil erosion, soil moisture,

organic matter accumulation, weed and pest population dynamics, crop yields,

and economics of these two systems.
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Nineteen asparagus varieties are being studied at the Research Center by Curtis
Swift of the Tr -River Area Cooperative Extension. Yields of the second year of
harvest were favorable, although the harvest period was shorter than anticipated.

Dryland wheat variety plots in northwest Colorado, again, were included as a part
of our research efforts to meet the needs of producers in that part of the State.

Surge irrigation under furrow-irrigation systems common to western Colorado
counties of Mesa, Delta, and Montrose showed promise of improved water
application distribution and reduced leaching, without adversely affecting corn
yields.

Activities of the Dry Bean Foundation Seed Project during 1990 at the Research
Center included foundation seed production, processing, and sale of pinto beans,
and for the first time included a black bean recently released by the University of
Idaho. Seed of several advanced lines from the Dry Bean Breeding Project located
at Fort Collins were increased at the Research Center, including one line that is
being considered for release as a new CSU pinto variety.

Plans are being developed to conduct future research on production problems in
western Colorado associated with a corn ear stunting phenomenon, alfalfa stem
nematode, and evaluation of irrigations systems.

Mountain Meadow Research Center - Gunnison

A 579-page project report on water use and soil/plant responses in formerly-irri-
gated meadows having naturally fluctuating groundwater levels and in deep
lysimeters having controlled water levels was published. The research involved
the Agricultural Experiment Station at Colorado State University, the University
of Wyoming, the City of Denver and Denver's consulting water engineering firm.
The report documented winter soil moisture build-up and use of ground water,
precipitation and irrigation water. It documented these agronomic responses to
water: total forage yield, yield and dominance by plant species, growth of Juncus
(rush) plants and changes in soil chemistry - notably soil salinity (i.e. electrical
conductivity). Exploratory research confirmed the fairly widespread occurrence
of seeded tall fescue in intermountain Colorado, but it found only limited veteri-
nary observations of fescue toxicity. Seeding legumes directly into native mead-
ows was met by good success or dismal failure, demonstrating especially the
crucial importance of good management of irrigation water and plant competi-
tion.

Orchard Mesa Research Center - Grand Junction

Cryoprotection, reduced deficit irrigation, pest and disease control trials, peach
inking, orchard replant problems, and a multidisciplinary study of X-disease
incidence, detection, and vectors were the focus of fruit research. Fruit variety and
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rootstock testing and some work on peach mosaic were also continued. The
cryoprotectant spray study demonstrated the difficulty in achieving frost protec-

tion through a spray application; no protection was observed for apricots or
peaches treated prior to a severe late spring freeze May 9th. Reduced deficit

irrigation reduced peach shoot growth, but did not increase fruit size as observed

in prior years.

Good control of codling moth, two-spotted mite, pear rust mite, and gape
mealybug was obtained on pear with a spray program based on paraffinic oil;
control of these pests was equivalent to that provided by the standard program

based on Guthion. Two or three post-shuckfall sprays with an ergosterol biosyn-
thesis inhibitor fungicide, myclobutanil, provided good control of peach rusty

spot on "Loring" and "Jim Wilson" peaches (63% and 74% control, respectively);

when registered for use on peaches, this material could provide an outstanding

alternative to the present sulfur and/or benlate-based spray programs for this
disease.

A peach fruit blemish known as peach inking severely impacted several peach
varieties from several orchard areas in Mesa County. Studies determined it to be
linked to fruit skin pH reactions (and fruit waxes used in the packing process);
recommendations were made to pre-treat the fruit with a dilute citric acid spray
just ahead of the wax application to minimize development of the disorder in
packed fruit.

Outstanding growth response of peach to pre-plant soil fumigation continued to
be evident in 1990; fruit production on three-year old trees is expected in 1991
(weather permitting) in contrast to the typical initial fruit production on four- to
six-year old replant peach trees. Similar growth responses were observed for
apricot at a cooperating grower's orchard, but response by apple to soil fumiga-
tion under field conditions remains mediocre at best.

DAPI staining of X-disease symptomatic trees found a decline in occurrence of
the X-disease mycoplasma (X-MLO) in 1990. Samples from some previously
DAPI-positive trees were totally DAPI-negative; this suggests the X-MLO popu-
lations within these trees either died out or declined to non-detectable levels
between 1988/89 and 1989/90. Two additional leafhopper species known to
vector X-disease were documented from Mesa County, but none of the most
common vector species, the Flor leafhopper, transmitted X-disease in celery
bioassays during 1990.

Viticulture research was revitalized with funding established through the Colo-
rado Wine Industry Development Act and the Colorado Wine Industry Develop-
ment Board. The research focus for 1991 will be vine hardiness, vineyard
irrigation, establishment of a new research vineyard, and development of an
enology laboratory.
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Plainsman Research Center - Walsh

The Plainsman Research Center expanded an additional quarter section. The
Plainsman Agri-Search Foundation, the growers association which owns the land
on which the Plainsman Research Center operates, now owns or leases 720 acres
of land.

Because of the need for quality, weed-free wheat seed in the Southeast area, the
Foundation entered the certified and registered wheat seed market. To support this
decision, the Foundation constructed two wheat storage bins on the Plainsman's
north farm.

With the rising fuel cost of pumping irrigation water, water conservation became
an important issue. To evaluate the water efficiency of a center pivot system, the
Foundation purchased a conventional center pivot and converted three-fourths of
the towers to the latest technological advancement in spritilder application - Low
Energy Precision Application (LEPA). The LEPA system will be compared to
conventional sprinkler system beginning this spring.

The bulk of grain sorghum production in Colorado is grown primarily in the
Southeast area of the state. With this recognition, the responsibility of the
statewide Sorghum Testing Program was shifted from Fort Collins to the Plains-
man Research Center. This was accompanied by changes in trial locations and
information gathered, both have been favorably received by sorghum growers.

The Plainsman Research Center hosted two field days last year, one in the spring
and one in the fall. The spring field day was held in cooperation with Jim Echols
of the Crop Testing Program, and Cynthia Walker, Regional Russian Wheat Aphid
Entomologist.

The spring field day focused on wheat:

• Dryland and Irrigated Wheat Variety Trials

• RWA Economic Threshold

• Date and Plant Density Effects on RWA

• Release of RWA Predatory Insects

The fall field day focused on spring crops:

• No-till Crop Rotation Systems

• Row Spacing, Plant Density, and Weed Control in Sunflower

• Dryland and Irrigated Grain and Forage Sorghum Tests

• Limited Irrigation on Sorghum and Corn

• Weed Control in Sorghum and Corn

• Soil Water Measurement with Gypsum Blocks
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Rogers Mesa Research Center - Hotchkiss

Two treatments aimed at reducing heat stress disorders of apples, by modifying

physical properties of fruit surface, were evaluated on two varieties. The bentonite

treatment inhibited development of so called blush by 45% on 'Golden Delicious'

apples. None of the treatments, though, significantly reduced the most serious

heat stress disorder - fruit sunburn. In another experiment, for the third year,

pre-harvest pruning and defoliatiotVpruning treatments increased incidence of

blush on 'Golden Delicious' apples, a desirable marketing characteristic, without

increasing incidence of fruit sunburn. The decision support system for apple crop

load management was successfully tested for the third fruit thinning season. The

framework for an object oriented data base was adapted to facilitate evolution of

the crop load management system into an integrated orchard management deci-

sion support system. The significant finding from peach rootstock evaluation trial

is related to the bloom date of 'Redhaven' peach trees on 'Damas 1869' rootstock.

These trees bloomed earlier than trees on any other rootstock in 1990, thus

reversing the previous bloom date trend. The new apple variety/rootstock trial

was established. The planting consists of replicated plots of 7 varieties on 5

rootstocks.

San Juan Basin Research Center - Hesperus

Major research emphasis involves the crossbreeding of composite sires mated to

purebred cows. Objectives of the study is to select and mate composites with

genetically diverse breeding but comparable biological type and form a new

composite from three initial composites. The composite sires mated to Hereford

cows are CASH, MARC3 and RX3 to establish system one. In system 2, Brangus,

Beefmaster and Barzona Sires are mated to Angus and Red Angus cows. Fl and

F2 females are mated to the composite sire that is least related. F3 females are

mated to F3 sires to obtain the new composite for each system. These composite

systems are being evaluated for maternal, growth and carcass traits. Results from

this project are published in the Annual Beef Cattle Report.

Twenty mule deer were trapped and fitted with telemetry collars to determine

migration activity, feeding habits, diet composition and damage to alfalfa fields.
Field count on 80 acres of alfalfa has been in excess of 200 deer at certain times

of the summer. Data is being analyzed for the 1990 season.

Irrigated Regar brome grass and a mixture of Regar brome and cicer rnilkvetch is

being evaluated under continuous and rotational grazing. Cicer milkvetch in the

pasture did not increase the carrying capacity or animal performance. Beef

production was improved slightly by using a four pasture rotation grazing system.

Bloat blocks fed at the recommended level to steers grazing a solid stand of alfalfa

was not effective in the control of bloat. At the conclusion of a 50 day grazing

period death losses from bloat amounted to 13 percent.
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Three hundred young bulls representing 13 breeds and crosses from 40 ranches
and 6 states were evaluated for growth and reproductive performance.

One hundred ten Suffolk and white faced rams were performance tested for 24
Colorado purebred breeders.

Permanent transects were established at 3 different densities of Ponderosa Pine to
determine long term changes in vegetation.

San Luis Valley Research Center - Center

Several studies were conducted in 1990 on potato breeding, potato disease, post
harvest quality, potato growth, weeds, small grains and new crops. Frontier
Russet (A74114-4) was released jointly by the Colorado, Idaho, Washington and
Oregon AESs and the USDA-ARS. Frontier Russet is a dual purpose potato with
fresh market and processing qualities.

Seed tubers produced at a site near Gilcrest, Colorado and at the San Luis Valley
Research Center were included in yield tests conducted at Saskatoon, Saskatche-
wan, Becker and Gilcrest during this past year. This provided an opportunity to
test the response of seed grown at a higher elevation with the other test sites.
Preliminary analyses suggest that seed tubers from the San Luis Valley out-
yielded the Becker seed and compared favorably with other sites.

The russet nugget variety was most tolerant of herbicide treatments, followed by
centennial russet and sangre. Sangre sensitivity was expressed in deep epidermal
cracks, most often from the assert treatments. Russet burbank was most sensitive
to all herbicide treatments, and readily developed cracked, knobby, or folded
tubers which would not be marketable. The potatoes were most sensitive to
damage when treatment occurred at the pre-bloom stage. Most obvious effects
included a reduction in normal tuber number, a reduction in potato yield, and a
reduction in average tuber weight. Assert applied at 0.47 lb. ai/a at the early
postemergence stage caused appreciable tuber damage to both the sangre and
russet burbank varieties. This research reemphasizes the importance of exercising
caution when applying these herbicides near growing potatoes, and the impor-
tance of proper spray tank cleaning procedures following use of these herbicides.

The data collected from a potato plant growth study clearly show how the three
cultivars differ in development of foliage growth, time of tuber initiation and
rate/duration of subsequent tuber growth. The information suggests that the most
recently released Colorado cultivar, the late maturing Russet Nugget, needs to be
very carefully managed under San Luis Valley conditions to reduce the risk of
potential low yields due to early fall frost. The growth cycle of Sangre seems to
be ideally suited to San Luis Valley conditions; in fact Sangre could serve as a
model for gauging the growth stage pattern of future new cultivars being devel-
oped for this area. The results strongly suggest that data of this type will be an
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essential prerequisite for successfully implementing reduced chemical use pest

control strategies; crop management to reduce the risk of ground water contami-

nation; and alternative crop production methods.

A collection of 900 endophytic bacteria was obtained from potato stems collected

from fields in the San Luis Valley and Weld County, Colorado. Sap from diseased

and symptomless plants, collected throughout the 1990 growing season, were

spread onto King's B medium, nutrient broth-yeast extract medium, and NCP.

Two isolates from each plate were selected at random, purified, and stored at

-80°C in glycerol. A plant bioassay to screen for biocontrol agents is in progress.

Tissue cultured, pathogen-free potato plantlets of various cultivars have been

inoculated by root and stem inoculation techniques. Preliminary results indicate

screening of the biocontrol agents will be accomplished in the spring and summer

of 1991.

Southeastern Colorado Research Center - Springfield

Results of a two year clipping study of warm season grasses indicate that

Cheyenne indian grass, Cimarron little bluestem, Ironmaster old world bluestem

and Elida sand bluestem hold promise as forage sources for Southeast Colorado.

We continued to monitor the impact of fertilizer on succession of go-back

rangeland. Phosphorus appears to have no effect on plant succession. Nitrogen

appears to be moving plant succession towards a higher plane.

Stocker steers grazing native range provided with Rumensin blocks did not gain

any more weight than control steers. Stocker steers grazing summer pasture were

supplemented with pelleted grain or pelleted gain with either a live or dead yeast

product. Steers receiving pelleted grain gained better than controls. Those receiv-

ing 4 lb/day gained no better than those receiving 2 lb/day. Neither yeast product

resulted in improved performance over grain alone. Weight response of cows and

calves supplemented with zinc methionine was the same as controls.

This was the eighth year to evaluate the effect of continuous and short duration

grazing on gains by stocker steers and on the plant community. Stockers managed

under continuous grazing gained more per animal than those managed under short

duration grazing, regardless of stocking rate. Species composition of the continu-

ous and short duration grazed pastures appeared to remain similar.

Southwestern Colorado Research Center - Yellow Jacket

Weather exerted more influence on the research program at the Southwestern

Colorado Research Center than any other factor in 1990. The year 1989 and the
first six months of 1990 were extremely dry. In 1990, spring winds lowered

irrigation efficiencies and mid-to-late summer hail storms seriously damaged the
crops. The 1990 dryland dry bean crop was reported to be ten percent of normal.
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The research at the Southwestern Colorado Research Center in 1990 included (1)
the development of higher yielding, drought tolerant, and pest resistant edible dry
beans adapted to the semi-arid Southwest; (2) the identification and testing of
dryland crop management systems that optimize yield, minimize environmental
degradation, and maximize soil moisture storage; and (3) irrigation management
strategies to improve water use efficiency.
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Statement of Revenues and Expenditures

Revenues:

Actual
1989-90

Budget
1990-91

State General Fund $ 7,236,486 $ 7,747,212

Less: 2% State Recision 154,944

Adjusted General Fund 7,592,268

Federal Appropriations 1,495,534 1,552,907

Cash Sales 240,000 240,000

Cash Transfer from State

Board of Agriculture 160.000

Total $ 9.132.020 $ 9385.175

Expenditures:

Administration -
Director's Office $ 263,201 $ 292,954

Research Program 7,183,569 7,479,827

Less: 2% State Recision 154,944

Program Enhancements 145,514

Adjusted Research Program 7,470,397

Russian Wheat Aphid 415,395 442,780

Utilities 361,046 361,046

Colorado State University

Plant and Administration 908,809 830,767

Less: 2% State Recision 12,769

Adjusted Plant & Admin. 817.998

Total $9.132.020 $ 9385.175
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Three Year Analysis of Revenue and Ex enditures

Rescinded
Actual 1988-89 Actual 1989-90 Budget 1990-91

Source:

Amount !IQ Amount % Amount °12

General Fund $7,265,239 79.8 $7,236,486 79.2 $7,592,268 80.9
Hatch & McIntire Stennis 1,602,784 17.6 1,495,534 16.4 1,552,907 16.5
Cash-Residual Sales from Research 240,000 2.6 240,000 2.6 240,000 2.6
Transfers from SBA 160.000 La

Total $9,108,023 100.0 $9,132,020 100.0 $9,385,175 100.0

Application:

AES Administration, Program
and Russian Wheat Aphid

Exempt Salaries $4,002,309 44.0 $4,037,204 44.2 $4,485,113 47.8
State Classified & Hourly Salaries 1,601,701 17.6 1,488,916 16.3 1,531,617 16.3
GRA Salaries & Tuition 842,424 9.2 887,801 9.7 914,172 9.7

Total Personnel 6,446,434 70.8 6,413,921 70.2 6,930,902 73.8
Travel 162,335 1.8 132,771 1.5 130,542 1.4
Operating Expense 775,638 8.5 985,536 10.8 906,465 9.7
Capital Outlay 435,796 4.8 329,937 3.6 238,222 2.5

Total Administration & Program 7,820,203 85.9 7,862,165 86.1 8,206,131 87.4
CSU Plant & Administration 875,960 9.6 908,809 9.9 817,998 8.7
Utilities 411.860 4.. 361.046 4..(1 161.046 3.9

Total $9,108,023 100.0 $9,132,020 100.0 $9,385,175 100.0
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Ex enditures by Line Item/Unit

State General, Federal (not requiring matching), and Cash Funds 

Actual 1989-90
Amount %

RESCINDED
Budget 1990-91
Amount %

AES Administration & Program Support

Director's Office $ 263,201 2.9 $ 292,954 3.1

Direct Program Support (communications,
statistical services, etc.) 260,542 2.8 333,090 3.5

Program Enhancement 129,944 1.4

Indirect Costs:
CSU Plant & Administration 908,809 9.9 817,998 8.7

Utilities 361.046 4..1) 361_046 as

Total 1,793,598 19.6 1,935,032 20.6

Research Centers

Program and Russian Wheat Aphid - 2,707,174 29.7 2,731,228 29.1

Main Station

Program and Russian Wheat Aphid -

College of Agricultural Sciences 2,557,299 28.0 2,585,336 27.5

College of Engineering 571,874 6.3 578,460 6.2

College of Forestry & Natural Resources 548,592 6.0 624,353 6.6

College of Applied Human Sciences 177,880 1.9 187,524 2.0

College of Veterinary Medicine 512,888 5.6 498,004 5.3

College of Arts, Humanities & Social Sciences 42,250 .5 42,902 .5

College of Natural Sciences 220.465 14 202..336 22

Total Program and Russian Wheat Aphid -

Main Station 4_631.248 50.2 4.718_915 aa

Total $ 9,132,020 100.0 $ 9,385,175 100.0
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Summary by Station of 1989 State General Appropriated Funds

Western Region
General Fund

($1.000's) Southern Region
General Fund

($1.000's)

Alaska $ 2,584 Alabama 17,146
Arizona 18,289 Arkansas 15,943
California 99,562 Florida 58,724
Colorado 7,236 Georgia 35,308
Guam 780 Kentucky 14,906
Hawaii 8,709 Louisiana 18,755
Idaho 7,446 Mississippi 20,436
Montana 6,355 North Carolina 34,750
Nevada 3,653 Oklahoma 13,921
New Mexico 6,512 Puerto Rico 5,751
N Mariana Islands 177 South Carolina 16,032
Oregon 15,646 Tennessee 14,606
American Samoa 0 Texas 41,014
Utah 5,973 Virginia 23,250
Washington 14,472 Virgin Islands 297
Wyoming 3,496

Northeast Region
North Central Region

Connecticut-NH $ 4,120
Illinois 12,765 Connecticut-S 3,447
Indiana 17,846 District of Columbia 297
Iowa 15,062 Delaware 3,680
Kansas 18,238 Massachusetts 3,767
Michigan 19,214 Maryland 10,951
Minnesota 32,687 Maine 4,391
Missouri 12,819 New Hampshire 2,337
North Dakota 11,341 New Jersey 9,430
Nebraska 15,504 New York-I 19,497
Ohio 23,804 New York-G 6,181
South Dakota 4,662 Pennsylvania 15,970
Wisconsin 21,983 Rhode Island 1,507

Vermont 1,871
West Virginia 2,674

Highlighted states are peer states as determined by the Footnote 43 Study, prepared by the State Board
of Agriculture, the Office of State Planning and Budgets, the Colorado Commission on Higher Education
and the Joint Budget Committee. Factors analyzed and compared by state included similar majoragricultural commodities, level of agricultural receipts, per capita tax burden, and agricultural receiptsper square mile.
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College of Agricultural Sciences
Merle H. Niehaus, Dean

Agricultural & Resource Economics
S. Lee Gray, Head

Agronomy
Lee E. Sommers, Head

Animal Sciences
David R. Ames, Head

Entomology
Thomas 0. Holtzer, Head

Horticulture
Kenneth M. Brink, Head

Plant Pathology and Weed Science
Gary A. McIntyre, Head

College of Applied Human Sciences
Elnora M. Gilfoyle, Dean

Design, Merchandising & Consumer
Sciences
George A. Morgan, Head

Food Science & Human Nutrition
Peter J. Bechtel, Head

Human Development & Family
Studies
Raymond K. Yang, Head

College of Arts, Humanities, & Social
Sciences 

Thomas J. Knight, Dean

Sociology
David M. Freeman, Chairman

Research De artments

College of Engineering
Francis A. Kulacki, Dean

Agricultural & Chemical Engineering
Vincent G. Murphy, Head

Atmospheric Science
Stephen K. Cox, Head

Civil Engineering
John D. Nelson, Head

College of Forestry & Natural_Resources
Jay M. Hughes, Dean

Forest & Wood Sciences
A. Allen Dyer, Head

Natural Resource Ecology Lab
James Ellis, Director

Range Science
Harold Goetz, Head

College of Natural Sciences
John C. Raich, Dean

Biochemistry
Norman P. Curthoys, Chairman

Biology
Bruce A. Wunder, Chairman

Chemistry
Oren P. Anderson, Chairman

College of Veterinary Medicine &
Biomedical Sciences 

James L. Voss, Dean

Microbiology
Carol D. Blair, Head

Physiology
Rupert P. Amann, Head
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Research Centers

Main Station, Fort Collins
Mark A. Brick, Agronomy Coord.
Gary Greathouse, Animal Sciences Coord.
Kenneth W. Knutson, Horticulture Coord.

Arkansas Valley
Frank C. Schweissing, Superintendent
27901 Road 21
Rocky Ford, CO 81067
(719) 254-6312

Eastern Colorado
David N. Schutz, Manager
Burdette Route, Box 59
Akron, CO 80720
(303) 345-6402

Fruita
Harold M. Golus, Superintendent
Box 786
Grand Junction, CO 81502
(303) 858-3629

Mountain Meadow
Eugene G. Siemer, Superintendent
Box 598
Gunnison, CO 81230
(303) 641-2515

Orchard Mesa
A. Richard Renquist, Superintendent
3168 B .5 Road
Grand Junction, CO 81503
(303) 434-3264

Plainsman
Kevin Larson, Superintendent
P.O. Box 477
Walsh, CO 81090
(719) 324-5643

Rogers Mesa
Matthew Rogoyski, Acting Superintendent
3060 Highway 92
Hotchkiss, CO 81419
(303) 872-3387

San Juan Basin
Alfred H. Denham, Superintendent
18683 State Highway 140
Hesperus, CO 81326
(303) 385-4574

San Luis Valley
David G. Holm, Superintendent
0249 E Road 9 North
Center, CO 81125
(719) 754-3594

Southeastern Colorado
Blaine Horn, Superintendent
26163 Road 19
Springfield, CO 81073
(719) 523-4403

Southeastern Colorado Research/
Extension Program

Frank Leibrock, Director
1001 South Main
Maxwell Building
Lamar, CO 81052
(719) 336-7734

Southwestern Colorado
Adrian G. Fisher, Superintendent
16910 County Road Z
P.O. Box 233
Yellow Jacket, CO 81335
(303) 562-4255

USDA Central Great Plains Research
Station

Ardell Halvorson, Research Leader
P.O. Box 400
Akron, CO 80720
(303) 345-2259
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Research Center Advisory Committees

Arkansas Valley Research Center

Allen Aldred
Ed Blackburn
Harry Blackburn
Dennis Busch
Dennis Caldwell
Stanley Cline
Bill Elder
Jim Ellenberger
Glen Ermel
Joe Farmer
Clay Fitzsimmons
Robert Gerler
Hans Hansen
Matt Heimerich
Robert Jensen
John Kimbrel
Mike Mann
Allen Nicol
Paul E. Philpoti
Robert Philpott
Leonard Rink
Dean Rusher
John Ibmky
Delbert Wells
Robert Wiley

Eastern Colorado Research Center

Don Anderson
Ward Deering
Herman Hettinger
John Holtorf
Don Koester
Robert Labore
Fritz Reid
Duane Yearous

Fruita Research Center

James Bernal
Joe Bernal
Don Case
William Cronk

Charles Currier
Steve Franklin
Wayne Guccini
Dennis Hardrick
Robert Hyde
Ernest Mabie
Robert Peach
Steve Pitts
Greg Roles
Bob Saunders
Wayne Waters
Richard Wilcox

Mountain Meadow Research Center

John Botti
Earl Davie
Doug DeCosta
Vevarelle Esty
Fred Field
Eddie Howard
John Malensek

Harry Peterson
Duane Phelps
Bill Sanderson

Joe Shane
Bernard Smith
Lee Spann
Bill Trampe

Orchard Mesa Research Center

Tom Cameron
Larry Fuller
Fritz Gobbo
Aaron Hall
Walter F. Morrison, Jr.

Dean Phillips
Richard Pobirk
Bruce Talbott
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Plainsman Research Center San Luis Valley Research Center

Dennis Campbell
Mike Carroll
Merle Hall
Mike Hinds
Charles Oswald
Burl Scherler
Linly Stum
Terrill Swanson
Bradley Walker
Tim Weeks

Rogers Mesa Research Center

Gary Broughton
Harold Broughton
Dean Phillips
Robert Phillips
William Tembrock
Dan Williams

San Juan Basin Research Center and
Southwestern Colorado Research Center

Loren Alexander
Bob Bement
Bob Bragg
ibm Compton
Phil Craig
Raymond Doyle
Murl Estes
Larry Everett
Clement Frost
Stanley Frost
Walt Henes
Joaquin Huntington
Lawrence Huntington
Lou Jarinon
Brice Lee
Michael Olquin
John Porter
Paul Redd
Howard Richards
Kenneth Seibel
Betty Shahan
Terry Snyder
Bill Whyman
Bob Wilcox

Jon Brownell
James R. Myers
Steven W. Myers
Lyle Nissen
Jerry Smith
Francis Strnad
Robert E. Wright

Southeastern Colorado Research Center

Tom Armstrong
Rex Barlow
Tim Brann
Don Fowler
Tom Hagans
Victor Hancock
Loyd Haney
Chip Hines
Kent Johnston
Rick Leone
Bob Patterson
Kit Pharo
Mike Schnaufer
John A. Smartt
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Technical Bulletins and Technical Reports

Technical Bulletins (TB's)

TB 90-1

TB 90-2

Title

Crop and Soil Management in
Dryland Agroecosystems.

Seed Quality and the Richards
Function: A User's Program.

Technical Bulletins - Limited (LTB's)

Authors Peptic. 

Peterson, McGee, Westfall, Agronomy
Wood, Sherrod

Nath, Cahn, Moore, Roos Horticulture

LTB 90-1

LTB 90-2

Stocking Rates for Gambel-Oak
Rangelands in Southwestern
Colorado.

Selenium Levels found in Soil,
Water, Vegetable and Field Crop
Samples in Western Colorado.

LTB 90-3 Alternate Crop Production and
Marketing in Colorado.

LTB 90-4 Molybdenum Supplement to
Technical Bulletin 134 'Selection
of Standard Free Energies of
Formation for Use in Soil Chemistty.'

LTB 90-5 1990 Colorado Field Crop Insect
Management Research and
Demonstration Trials.

Rittenhouse,
Denham, Bartlett

Follett, Kendall,
Doherty

Johnson, Croissant

Reddy, Wang, Lindsay

Peairs, Pilcher,

Range Science,
Animal Science

Agronomy,
Food Science &
Nutrition,
Cooperative
Extension

Agronomy,
Cooperative
Extension

Agronomy

Entomology,
Cooperative
Extension
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Technical Reports (TR's)

TR 90-1

Title

Performance Tests of Corn Hybrid
Varieties and Soybean Varieties
in Colorado, 1989.

TR 90-2 Performance of Sorghum Hybrids
in Eastern Colorado, 1989.

TR 90-3 41st Annual Beef Cattle
Improvement Report and Sale Data.

TR 90-4 Cultivar Performance Test 1987-89,
Forage Yield History, and Manage-
ment of Alfalfa in Western Colorado.

TR 90-5 Cultivar Performance Tests,
Inoculation and Plant Population
of Soybeans in W. Colo.

TR 90-6 Application of Anaerobically
Digested Sewage Sludge to
Dryland Winter Wheat.

TR 90-7 Ear Stunting in Corn in
Western Colorado.

Authors

Echols, Croissant,
Schweissing, Golus, Hain,
Ristau

Youngman, Schweissing,
Ristau, Thompson, Larson,
Clay

Dept/s. 

Agronomy,
Cooperative
Extension

Agronomy

Brinks, Schafer, Denham, Animal Science

Pearson, Golus

Pearson, Golus, Judson,

Lerch, Barbarick, Westfall,

Pearson, Golus,

Agronomy

Agronomy

Agronomy

Agronomy

Distribution of Technical Bulletins (TB) is automatically made to domestic libraries covered by an
interlibrary exchange agreement through Colorado State University Libraries. Certain Technical
Bulletins (LTB) are not distributed to libraries, principally, because the research is environmentally
specific to Colorado. Technical Reports (TR) are interim results of on-going research and are used
principally to reach specific audiences at field days and other similar presentations. Single copies
or photocopies of certain bulletins or technical reports may be requested through the Director's
office. 'There may be a charge associated with photocopying.
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Publications

College of Agricultural Sciences

Agricultural & Resource Economics

Doctorate of Philosophy

BOOKER, J. 1990. Economic Allocation of Colo-
rado River Water: Integrating Quantity, Quality
and Instream Use Values. Ph.D. Dissertation.
Colo. State Univ., Fort Collins.

FEUZ, D. 1990. Analysis of Colorado Typical
Farms Using the Farm Optimization and Finan-
cial Analysis System. Ph.D. Dissertation. Colo.
State Univ., Fort Collins. 156 p.

HARPMAN, D. 1990. Value of Instream Flow
Used to Produce a Recreational Fishery. Ph.D.
Dissertation. Colo. State Univ., Fort Collins.

THOMPSON, R.C., Jr. 1990. Costs and Returns
and Economies of Size on Colorado Dairy
Farms. Ph.D. Dissertation. Colo. State Univ.,
Fort Collins. 181 p.

Masters of Science

ARNDT, C. 1990. Regenerative Agriculture on the
High Plains. M.S. Thesis. Colo. State Univ.,
Fort Collins.

TYNDALL, B. 1990. Corn Transportation and
Marketing in Colorado. M.S. Technical Paper.
Colo. State Univ., Fort Collins.

WIDAWSKY, D. 1990. The Corn Buying Practices
of Colorado Feedlots, 1988/89. M.S. Technical
Paper. Colo. State Univ., Fort Collins.

Journal Articles

CHAUDHRY, M. and YOUNG, R. 1990. Privatiz-
ing Public Irrigation Tubewells in Pakistan: An
Appraisal of Alternatives. Pakistan Dev. Re-
view. 29(1):33-58.

HUSZAR, P. 1990. Program Restrictions and
Changing Markets Reduce Economic Returns
to Conservation Fanning Program in Java's

Uplands. J. of Soil & Water Cons. May/June.
45:3.

HUSZAR, P. 1990. Targeting Wind Erosion Re-
duction Measures Based Upon Off-Site Costs.
J. of Soil & Water Cons. Jan/Feb. 44:6.

McICEAN, J.R. and REV1ER, C.F. 1990. An Exten-
sion of: Omitted Cross-Price Variable Biases in
the Linear Travel Cost Model: Correcting Com-
mon Misperceptions. Land Economics.
66(4):430-436. 199.

SAMPATH, R. 1990. Measures of Managerial Per-
formance of Irrigation Systems. J. of Irrigation
& Power. Oct. 46(4).

SAMPATH, R. 1990. On Some Aspects of Irriga-
tion Dist. in India. Land Economics. Nov.
66(4).

SANDERS, L.D., WALSH, R.G., and LOOMIS,
J.B. 1990. Toward Empirical Estimation of the
Total Value of Protecting Rivers. Water Re-
sources Research. 26(7):1345-1357.

SHRIBBS, J.M., LYBECICER, D.W., and SCH-
WEIZER, E.E. 1990. Bioeconomic Weed Man-
agement Models for Sugarbeet (Beta Vulgaris)
Production. Weed Science. 38(1990):436-444.

SHRIBBS, J.M., SCHWEIZER, E.E., HERGERT,
L., and LYBECKER, D.W. 1990. Validation of
Four Bioeconomic Weed Management Models
for Sugarbeet Production. Weed Science.
38(1990):445-451.

WALSH, R.G., AMEN, R.A., BJONBACK, R.D.,
and ROSENTHAL, D.H. 1990. Estimating the
Public Benefits of Protecting Forest Quality. J.
of Environmental Management. 30(2):175-
189.

WALSH, R.G., SANDERS, L.D., and McICEAN,
J.R. 1990. The Consumptive Value of Travel
Time on Recreation Trips. J. of Travel Re-
search. 29(1):17-24.
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YOUNG, R. and SPARLING, E. 1990. Assessing
Strategies for Control of Irrigation-Induced Sa-
linity in Colo. River Basin, Reply. Am. J. of Ag.
Econ. 72(2):497-981.

Professional Papers

BAINBRIDGE, B. 1990. Grades, Standards, and
Safety: Strange Bedfellows. Presented in: The
Amer. Agric. Economics Assoc. Ann. Mtgs.
August. In: Organized Symposia Sessions.
Vancouver, British Columbia.

BOOKER, J. and YOUNG, R. 1990. Constraints on
Colo. River Allocation: Econ. Costs. American
Water Res. Association Conf., Denver, CO.

CHAUDFIRY, M. and YOUNG, R. 1990. Econ.
Aspects of Alternative Irrigation Water Alloca-
tion Institutions. Chpt. in Sampath/Young
(eds.), Social, Econ. & Institutional Issues in
Third World Irrig. Mgmt., Westview Press:
Boulder, CO.

JOHN, K., WALSH, R., and KLING, R. 1990. The
Le Chatelier Effect in Environmental Econom-
ics: A Critical Eval. of Environ. Policies for
Sustainable Res. Mgmt. The Ecological Econ.
of Sustainability. World Bank. Wash, DC. June.
Abs.

MICHELSEN, A. and YOUNG, R. 1990. Econom-
ics of Optioning Ag. Water Rights During
Drought. Proc.: Seminar on Water Allocation
& Transfer in a Maturing Economy, Univ. of
New England, Armidale, NSW, Australia.

SAMPATH, R. 1990. Measures of Inequity for
Distribution Analysis of Large Public Surface
Irrigation Systems. Chpt. in Sampath/Young,
(eds.), Social, Econ. & Institutional Issues in
Third World Irrig. Mgmt., Westview Press:
Boulder, CO.

SAMPATH, R. and YOUNG, R. (eds.). 1990. Soc.
Econ. and Inst. Issues in Third World Irrig.
Mgrnt. Westview Press: Boulder, CO.

SPARLING, E. 1990. Asymmetry of Incentives &
Info.: Problem of Watercourse Maintenance.
Chpt. in Sampath/Young, (eds.), Social, Econ.

& Institutional Issues in Third World Irrig.
Mgmt, Westview Press: Boulder, CO.

SPARLING, E. 1990. Est. Value of Instream Flows
in Gunnison River. Paper to Colo. Water Poli-
cies Sem. Colo. State Univ.

WALSH, R.G., JOHN, K.H., McKEAN, J.R., and
HOF, J.G. 1990. Effect of Travel Cost on Fore-
casts of Demand for Fish and Wildlife Recrea-
tion. Outdoor Rec. Trends Symp. III: Dialogue
for the '90s. Indiana U., Bloomington. March.

WALSH, R.G., JOHNSON, D.M., and McKEAN,
J.R. 1990. Nonmarket Values From Two Dec-
ades of Research on Recreation Demand. In:
Advances in Applied Micro-Economics. V.
Kerry Smith (Ed.). JAI Press, Inc., Greenwich,
CN. 5:167-193.

YOUNG, R. and MANN, R. 1990. What Role for
Irrigation in Rural Development in Indian
Country. Final Rpt to Western Rural Dev. Ctr.,
Corvallis, OR.

YOUNG, R. and TAYLOR, R. 1990. Some Meas-
ures of Econ. Impacts of a Large Scale Rural-
Urban Water Transfer. Proc.: Sem. on Water
Allocation & Transfr. in a Maturing Water
Econ. Univ. of New England, Annidale, NSW,
Australia.

Reports to Industry

BAINBRIDGE, B. 1990. Feed Grain Outlook. Fall.
Colorado Agri-Business Roundup. Colo. State
Univ. Coop. Ext. Svc., Foil Collins.

BAINBRIDGE, B. 1990. Marketing for Low-Input
Livestock Operations. In: Proc. of the National
Conf. on Lowering Beef Cattle Production
Costs, Oct. 5-6, 1990. Sponsored by Dept. of
Anim. Sci., Colo. State Univ., Fort Collins.

BOOKER, J., YOUNG, R., and MOREL-SEY-
TOUX, H. 1990. An Integrated Hydrologic
Econ. Legal Model of South Platte Stream
Aquifer Sys. Proc.: Colo. Water Eng. & Mgmt.
Conf., Denver.

DAVIES, S., TYNDALL, B., RHODD, J., and WI-
DAWSKY, D. 1990. The Flow of Corn-for-
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Grain in Colorado, 1988/89. Rpt. to the Colo.
Corn Administrative Committee. Mimeo. Dec.
Colo. State Univ., Fort Coffins.

LYBECKER, D.W. 1990. The Agricultural Econ-
omy. Colorado Agri-Business Roundup. Fall
1990. Colo. State Univ. Coop. Ext. Svc., Fort
Collins. pp. 14-15

LYBECKER, D.W. 1990. The Agricultural Econ-
omy. Colorado Agri-Business Roundup.
Spring. Cola State Univ. Coop. Ext. Svc., Fort
Collins. p.5

LYBECKER, D.W. 1990. Weed Management
Modeling With LOTUS 1-2-3. Micro Bits. Vol.
7, No 8 (February). Colo. State Univ., Coop.
Ext. Svc., Fort Collins.

McKEAN, J.R. and TAYLOR, R.G. 1990. Comput-
erized Annual Time Series Data Base on Ag.
Production & Agribusiness in Dolores-
LaPlata-Montezuma County Region. Ofc. of
Community Services, Fort Lewis College &
S.W. Colo. Marketing Center.

SKOLD, M. D. 1990. The General Economy. Colo-
rado Agri-Business Roundup. Fall 1990. Colo.
State Univ. Coop. Ext. Svc., Fort Collins. p. 13.

SKOLD, M. D. 1990. The General Economy. Colo-
rado Agri-Business Roundup. Spring 1990.
Colo. State Univ. Coop. Ext. Svc., Fort Coffins.
p. 17.

WALSH, R.G. 1990. Economic Benefits of Wild-
land Recreation & Environmental Protection.
Contributions of Social Sciences to Multiple-
Use Mgt: An Update. Gen. Tech. Rpt. RM-196,
RMIR Exp. Sta., FS, USDA, Fort Collins, CO.
pp. 76-91.

WALSH, R.G., JOHNSON, D.M., and McICEAN,
J.R. 1990. What Can We Learn From 20 Years
of Work With TCM and CVM. Benefits &
Costs in Nat. Res. Planning, Third Interim Rpt. ,
Western Regional Project W-133. October. pp.
292-309.

Agronomy

Doctorate of Philosophy

BROWERS, M.A. 1990. The Utility of Haploids in
Breeding of Winter Rapeseed (Brassica napus
ssp oleifera). Ph.D. Dissertation. Colo. State
Univ., Fort Coffins. 61 p.

KIM, B.Y. 1987. Cytological and Protein Banding
Patterns Observed in Tissue Cultured Hordeum
vulgare (L). Ph.D. Dissertation. Colo. State
Univ., Fort Collins. 98 p.

MOSSEDDAQ, F. 1990. Nitrogen Assimilation
and Remobilization in Relation to Grain Yield
and Protein in Spring Wheat. Ph.D. Disserta-
tion. Colo. State Univ., Fort Collins. 186 p.

TAWFIC, T.A. 1990. Chemical Equilibria of Cop-
per and Lead in Soil Environments. Ph.D. Dis-
sertation. Colo. State Univ., Fort Coffins. 116 p.

WILLIAM, M.D.H.M. 1990. Variation of
Isozymes of Alpha-amylase and Beta-amylase
in Doubled Haploid Barley. Ph.D. Dissertation.
Colo. State Univ., Fort Collins. 112 p.

Masters of Science

AZAD, T.H. 1990. Nitrogen Requirement of Dry-
land Wheat in Eastern Colorado. M.S. Thesis.
Colo. State Univ., Fort Collins.

BOUKHELOUA, J. 1990. Gemination, Growth,
Nitrogen Status, and Salt Tolerance of He-
dysarum Boreale. M.S. Thesis. Colo. State
Univ., Fort Coffins. 60 p.

FLYNN, R.P. 1990. Growth Characteristics of Qui-
noa and Yield Response to Increasing Soil
Water Deficit M.S. Thesis. Colo. State Univ.,
Fort Coffins. 69 p.

HMGH, J.R. 1988. Production of Phenolics by
Immobilized and Encapsulated Cells of Nico-
tiana Tobacwn. M.S. Thesis. Colo. State Univ.,
Fort Collins. 101 p.

IWAN, J.M. 1990. Impact of Management and En-
vironmental Factors on Alfalfa Drying and the
Resulting Effect on Quality. M.S. Thesis. Colo.
State Univ., Fort Collins.
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LEVY, D.B. 1990. Heavy Metal Contamination of
Soils and Plant Species of the Arkansas Valley
near Leadville, Colorado. M.S. Thesis. Colo.
State Univ., Fort Collins. 82p.

NYIRENDA, F.M. 1990. Plant Growth Retardant
Effects on Vegetative Growth, Water Use, and
Yield of Corn. M.S. Thesis. Colo. State Univ.,
Fort Collins.

Journal Articles

AROMOSE, 0.S.A., CUANY, R.L., and HAUS,
T.E. 1989. Heritability of Cold Tolerance in
Corn Population. Maydica 34:339-342.

CANPOLAT, N., TSUCHIYA, T., STANWOOD,
P., and ROOS, E.E. 1990. Chromosome Analy-
sis of Cryopreserved Seeds of Barley, Maize
and Wheat. J. Colo.-Wyo. Acad. Sci. 22:19.

EL GHAROUS, M., WESTERMAN, R.L., and
SOLTANPOUR, P.N. 1990. Nitrogen Miner-
alization Potential of Arid and Semiarid Soils
of Morocco. Soil Sci. Soc. Am. J. 54:438-443.

FUJIGAKI, J. and TSUCHIYA, T. 1990. Chromo-
some Identification of Seven Primary Trisom-
ics in Inbred Rye (Secale cereale L.) by
Acetocarmine Giemsa-C banding. Jpn. J.
Genet. 65:209-219.

KENNY, S.T. and CUANY, R.L. 1990. Nitrogen
Accumulation and Acetylene Reduction Activ-
ity of Lupinus argenteus. J. Range Mgmt.
43:49-51.

KITCHEN, N.R. and WESTFALL, D.G. 1990. Sur-
face Banding of Fertilizer Gives High Winter
Wheat Yields--but Caution Required. Better
Crops. 74(3):3-5.

KITCHEN, N.R. and WESTFALL, D.G. 1990.
Wheat and Corn Emergence Inhibition From
Surface Banded Solution Nitrogen Fertilizers.
J. Prod. Agric. 3:328-332.

KITCHEN, N.R., SHERROD, L.A., WOOD, C.W.,
PETERSON, G.A., and WESTFALL, D.G.
1990. Nitrogen Contamination of Soils From
Sampling Bags. Agron. J. 82:354-356.

LERCH, R.N., BARBARICK, K.A., WESTFALL,
D.G., FOLLETT, R.H., McBRIDE, T.M., and
OWEN, W.F. 1990. Sustainable Rates of Sew-
age Sludge for Dryland Winter Wheat Produc-
tion. I. Soil Nitrogen and Heavy Metals. J. Prod.
Agric.3:60-6.

LERCH, R.N., BARBARICK, K.A., WESTFALL,
D.G., FOLLETT, R.H., McBRIDE, T.M., and
OWEN, W.F. 1990. Sustainable Rates of Sew-
age Sludge for Dryland Winter Wheat Produc-
tion. II. Production and Income. J. Prod. Agric.
3:61-70.

MA, Q. and LINDSAY, W.L. 1990. Measurement
of Zn2+ Activities in Ten Arid-zone Soils Us-
ing the Chelation Method. Soil Sci. Soc. Am. J.
54:719-722.

NKONGOLO, K.K., QUICK, J.S., LIM1N, A.E.,
FOWLER, D.B., MEYER, W.L., and PEAIRS,
F.B. 1990. Russian Wheat Aphid (Diuraphis
noxia) Resistance in Wheat and Related Spe-
cies. Can. J. Plant Sci. 70:691-698.

NKONGOLO, K.K., QUICK, J.S., MEYER, W.L.,
and PEAIRS, F.B. 1989. Russian Wheat Aphid
Resistance of Wheat, Rye and Triticale in
Greenhouse Tests. Cereal Res. Commun.
17:227-232.

NKONGOLO, K.K., QUICK, J.S., MEYER, W.L.,
and PEAIRS, F.B. 1990. Effect of Vernaliza-
tion on Russian Wheat Aphid Resistance of
Wheat and Triticale in Greenhouse Screening
Tests. Cereal Res. Commun. 18:131-134.

REDDY, K.J., LINDSAY, W.L., WORKMAN,
S.M., and DREYER, J.I. 1990. Measurement of
Calcite ion Activity Products in Soils. Soil Sci.
Soc. Am. J. 54:67-71.

REUSS, J.0., WALTHALL, P.M., ROSWALL,
E.C., and HOPPER. R.W.E. 1990. Aluminum
Solubility, Calbium-Aluminum Exchange, and
pH in Acid Forest Soils. Soil Sci. J. Amer.
54:374-380.

RODRIGUEZ, J.B., WESTFALL, D.G., and PE-
TERSON, G.A. 1990. Dry Matter and Nutrient
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Accumulation and Partitioning by Proso Millet.
Agron. J. 82:183-189.

SAADALLA, M.M., SHANAHAN, J.F., and
QUICK, J.S. 1990. Heat Tolerance in Winter
Wheat: I. Hardening and Genetic Effects on
Membrane Thermostability. Crop Sci.
30:1243-1247.

SCHWARTZ, H.F., McMILLAN, M.S., and
VAUGHN, M.R. 1990. Aecial and Pycnial
Stages of Bean Rust in Colorado. Plant Disease
Note 74:80.

SHAHLA, A. and TSUCHIYA, T. 1990. Genetic
Analysis in Six Telotrisomic Lines in Barley
(Hordeum vulgare L.). J. Hered. 81:127-130.

SHANAHAN, J.F., EDWARDS, I.B., QUICK,
J.S., and FENWICK, J.R. 1990. Membrane
Thermostability and Heat Tolerance of Spring
Wheat. Crop Sci. 30:247-251.

TRACY, P.W., WESTFALL, D.G., ELLIOTT,
E.T., PETERSON, G.A., and COLE, C.V.
1990. Carbon, Nitrogen, Phosphorus and Sulfur
Mineralization in Intact Soil Cores Taken From
Plow and No-till Cultivation. Soil Sci. Soc. Am.
J. 54:45.

TSUCHIYA, T., HANG, A., and WANG, S. 1990.
Genetic Analysis of Ten Chlorophyll Mutations
in Barley. J. Colo.-Wyo. Acad. Sci. 22-19.

VAUGHAN, B., BARBARICK, K.A., WEST-
FALL, D.G., and CHAPMAN, P.L. 1990. Tis-
sue Nitrogen Levels for Dryland Hard Red
Winter Wheat. Agron. J. 82:561-565.

VAUGHAN, B., WESTFALL, D.G., BAR-
BARICK, K.A., and CHAPMAN, P.L. 1990.
Spring Nitrogen Fertilizer Recommendation
Models for Dryland Hard Red Winter Wheat.
Agron. J. 82:565-571.

VAUGHAN, B., WESTFALL, D.G., and BAR-
BARICK, K.A. 1990. Nitrogen Rate and Tim-
ing Effect on Winter Wheat Grain Yields, Grain
Protein, and Economics. J. Prod Agric. 3:324-
328.

WANG, S. and TSUCHIYA, T. 1990. Cytogenetics
of Four Telotrisomics in Barley (Hordeum vul-
gare L.). Theor. Appl. Genet. 80:145-152.

WESTFALL, D.G. and PETERSON, G.A. 1990.
Improving Your Dryland Performance. Solu-
tions. 34(5):32-34 and 49.

WESTFALL, D.G., VAUGHAN, B., and BAR-
BARICK, K.A. 1990. Nitrogen Fertility Pro-
gram for Intensively Managed Dryland Winter
Wheat. J. Fert. Issues. 7:1-5.

WOOD, C.W., PETERSON, G.A., and WEST-
FALL, D.G. 1990. Great Crop Management
Intensity Increases Soil Quality. Better Crops.
74(3):20-22.

WOOD, C.W., WESTFALL, D.G., PETERSON,
G.A., and BURKE, I.C. 1990. Impacts of Crop-
ping Intensity on Carbon and Nitrogen Miner-
alization Under No-till Dryland
Agroecosystems. Agron. J. 82:1115-1120.

WORKMAN, S.M. and LINDSAY, W.L. 1990.
Estimating Divalent Cadmium Activities
Measured in Arid-zone Soils Using Competi-
tive Chelation. Soil Sci. Soc. Am. J. 54:978-
993.

WRIGHT, R.F., COSBY, B.J., FLATEM, M.B.,
and REUSS, J.O. 1990. Evaluation of an Acidi-
fication Model With Data From Manipulated
Catchments in Norway. Nature. 343-53-55.

ZEMETRA, R.S. and CUANY, R.L. 1991. Vari-
ation Among Inbreds for Seed Response to Low
Temperatures in Maize (Zea mays L.) Maydica
36:1-7.

Professional Papers

BARBARICK, K.A. 1990. An Environmental
Agronomy Course. Am. Soc. Agron. Madison,
WI. Agron. Abst. p. 3.

BRICK, M.A., WOOD, D.R., BALLARIN, M.,
SCHWAR'FZ, H.F., PEARSON, C.H., OGG,
J.B, and ECHOLS, J.W. 1990. Registration of
Three Pinto Breeding Lines. Ann. Rpt. Bean
Improv. Coop. 33:196.
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HILL, J.P., SCHWARTZ, H.F., SALGADO, M.,
and FARRERA, R.E. 1990. Sub-lethal Effects
of Propiconazole on Bean Rust. Phytopathol-
ogy Abst. 80:974.

IWAN, J.M. and SHANAHAN, J.F. 1990. Use of
Chemical Conditioning Agents on Alfalfa to
Reduce Curing Time and Improve Quality.
Agron. Abstr. p. 146.

JOHNSON, D.L. 1990. New Grains and Pseudo-
grains. In: Advances in New Crops, ed. Jules
Janick and James E. Simon. Timber Press, Inc.:
Portland, OR. pp. 122-125.

KITCHEN, N.R., WESTFALL, D.G., PETER-
SON, G.A. 1990. Nitrogen Fertilization Man-
agement in No-till Dryland Cropping Systems.
In: Agron. Abst., 1990 Ann. Mtgs., San Anto-
nio, TX., Oct. 21-26. p. 272.

KITCHEN, N.R., WESTFALL, D.G., PETER-
SON, G.A., and HAVLIN, J.L. 1990. Soil Sam-
pling Under No-Till Banded Phosphorus
Fertilizer. In: Proc. of the Great Plains Soil Fert.
Conf., Denver, CO, March 6-7. pp. 169-174.

KITCHEN, N.R., WESTFALL, D.G., and PETER-
SON, G.A. 1990. Fertilizer Use Efficiency in
Dryland No-Till Crop Rotations. Proc.: Fluid
Fertilizer Foundation. Scottsdale, AZ, March
13-15. pp. 218-227.

KITCHEN, N.R., WESTFALL, D.G., and PETER-
SON, GA. 1990. Nitrogen Fertilization Man-
agement in No-Bill Dryland Cropping Systems.
Agron. Abst. Amer. Soc. of Agron., Madison,
WI. p. 272.

LERCH, R.N., BARBARICK, K.A., AZARI, P.,
SOMMERS, L.E., and WESTFALL, D.G.
1990. Extraction of Sewage Sludge Proteins:
Correlation to C and N Mineralization of
Sludge-amended Soil. Agron. Abst. Am. Soc.
Agron. p.41.

LEVY, D.B., BARBARICK, K.A., SIEMER, E.G.,
and SOMMERS, L.E. 1990. Heavy Metal Con-
tamination in Soils and Plant Species near
Leadville, CO. Agron. Abst. Am. Soc. Agron.,
Madison, WI. p. 41.

MERGOUM, M. and QUICK, J.S. 1990. Implica-
tions of Root Rot Inoculation and Nitrogen
Fertilization of Wheat Cultivars Under Varying
Moisture Stress in Morocco. Agron. Abstr. Am
Soc Agron., Madison, WI. p. 101.

MORGAN, J.A., LECAIN, D.R., McCAIG, T.,
MUJAHID, M.Y., and QUICK, J.S. 1990. Gas
Exchange and Water Relations of Eight Winter
Wheat Genotypes. Agron. Abstr. Am. Soc.
Agron., Madison, WI. p. 127.

MOSSEDDAQ, F. and SMITH, D.H. 1990. Nitro-
gen Assimilation and Grain Yield and Protein
in Wheat in Response to Rate and Timing of
Nitrogen Application. Agron. Abst.

MOUGHLI, L. and WESTFALL, D.G. 1990.
Evaluation of Soil Phosphorus Adsorption and
Buffering. In: Agron. Abst., 1990 Ann. Mtgs.,
San Antonio, TX., Oct. 21-26. p. 276

NKONGOLO, K.K., QUICK, J.S., PEAIRS, F.B.,
and MEYER, W.L. 1990. Inheritance of Resis-
tance to the Russian Wheat Aphid in a Triticum
Aestivum Line and an Amphiploid of T.
tauschii/T. turgidum. Proc.: 4th RWA Conf.

NKONGOLO, K.K., QUICK, J.S., PEAIRS, F.B.,
and MEYER, W.L. 1990. Inheritance of resis-
tance to the Russian wheat Aphid in a Wheat
Line PI372129. Agron. Abstr. Am. Soc.
Agron., Madison, WI. p. 102.

PETERSON, G.A. and WESTFALL, D.G. 1990.
Dryland Cropping Systems to Enhance Water
Quality. Proc.: Non-point Water Quality
Symp., Colorado Springs, CO, March 22-23.
pp. 93-104.

PETERSON, G.A. and WESTFALL, D.G. 1990.
Long-Term Soil-Crop Management Research
for the 21st Century. pp. 132-136. Proc.: Great
Plains Soil Fert. Conf., Denver, CO, March 6-7,
1990.

PETERSON, G.A. and WESTFALL, D.G. 1990.
Sustainable Dryland Agroecosystems. pp 23-
29. Proc.: Great Plains Conserv. Tillage Syrup.
Great Plains Agric. Council Bulletin No. 131.
Bismarck, ND, August 21-23, 1990.
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PETERSON, G.A., WOOD, C.W., and WEST-
FALL, D.G. 1990. Cumulative Biomass Pro-
duction and N Utilization in No-till Dryland
Agroecosystems. Agron. Abst. Amer. Soc. of
Agron., Madison, WI. p. 322.

QUICK, J.S. 1990. Uniform Seedling Screening of
Wheat and Barley for Russian Wheat Aphid
Resistance. Proc.: Fourth Russian Wheat Aphid
Conf., Bozeman, MT.

QUICK, J.S. 1990. Uniform Seedling Screening of
Wheat and Barley for Russian Wheat Aphid
Resistance. Agron. Abstr. Am. Soc. Agron.,
Madison, WI. p. 105.

SALGADO, M. and SCHWARTZ, H.F. 1990.
Fusarium Wilt Screening Technique for Dry
Bean Improvement. Ann. Rpt. Bean linprov.
Coop. 33:96-97.

SCHWARTZ, H.F., CROISSANT, R.L., and AY-
ERS, P.D. 1990. Soil Compaction Effects Upon
Pinto Bean Productivity in Colorado. Ann. Rpt.
Bean Improv. Coop. 33:8-9.

SHARKOFF, J. and BRICK, M.A. 1990. Effects of
Grafting Roots and Shoots of Phaseolus Vul-
garis and P. Acutifolius on Physiological and
Morphological Variables. Ann. Rpt. Bean Im-
prov. Coop. 33:190-191.

SIEMER, E.G., WALTER, IA, QUINLAN, J.P.,
and BURMAN, R.D. 1990. Plants as Indicators
of Ground Water in Mountain Meadows.
Agron. Abst. Am. Soc. Agron., Madison, WI.
p. 158.

SMITH, D.H., SHANAHAN, J.F., MOORE, F.D.,
NOVERO, R.P., and D'ANDRIA, R. 1990.
Soil and Atmospheric Carbon Dioxide Enrich-
ment and Tomato Yield Responses to Applica-
tion of Carbonated Water. Agron. Abstr. p. 159.

TSUCHIYA, T. and HANG, A. 1989. Cytogenetics
in the Genus Alstroemeria. Herbertia Proc. In-
ternational Symposium on Bulbous and Cor-
mous Plants. 45:163-170.

TSUCHIYA, T. and WANG, S. 1990. Cytogenetics
of Various Trisomics and Tetrasomics for

Chromosome 5 in Barley. Agron. Abst. Am.
Soc. Agron., Madison, WI. p. 113.

WALTER, I.A., SIEMER, E.G., DIRKS, L.R.,
QUINLAN, J.P., and BURMAN, R.D. 1990.
Lysimeters vs Buffer Area - Evapotranspiration
and Agronomic Comparisons. Am. Soc. Civil
Eng. Int'l Symp on Lysimetry. Honolulu, HI.

WANG, S. and TSUCHIYA, T. 1990. Cytogenetics
of Ditelotetrasomic 3S in Barley. Agron. Abst.
Am. Soc. Agron., Madison, WI. p.115.

WESTFALL, D.G. and MYERS, R.J.K. 1990. In
situ 15N Labelling Technique for Nitrogen-
Fixing Plants. In: Agron. Abst., 1990 Ann.
Mtgs., San Antonio, TX., Oct. 21-26. p. 285.

WESTFALL, D.G. and PETERSON, G.A. 1990.
Nitrogen Efficiency in Dryland Agroecosys-
terns. In: Proc. of the Great Plains Conserv.
Tillage Symp. Great Plains Agric. Council Bul-
letin No. 131. Bismarck, ND, August 21-23,
1990. pp. 155-163.

WESTFALL, D.G., PETERSON, G.A., WOOD,
C.W., and KITCHEN, N.R. 1990. Dryland Sys-
tems: Does Increasing Cropping Intensity In-
crease N Use Efficiency. pp. 190-195. In: Proc.
of the Great Plains Soil Fen. Conf., Denver,
CO, March 6-7, 1990.

WESTFALL, D.G., VAUGHAN, B., and BAR-
BARICK, K.A. 1990. Spring Nitrogen Recom-
mendation Model for Intensively Managed
Dryland Winter Wheat. pp. 66-76. In: Proc. of
the MEY Wheat Mgmt Conf., Denver, CO.
March 7-9, 1990.

WESTFALL, D.G., WHITNEY, D.A., and BRAN-
DON, M.R. 1990. Plant Analysis as an Aid in
Fertilizing Small Grains. In: Soil Testing and
Plant Analysis. SSSA Pub. No. 3, Madison, WI.

WOOD, C.W., WESTFALL, D.G., and PETER-
SON, G.A. 1990. Impact of Cropping Intensity
Under No-till on Soil Carbon and Nitrogen.
Agron. Abst Amer. Soc. of Agron., Madison,
WI. p. 328.
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Animal SciencesReports to Industry

ELLS, J.E., SCHWEISSING, F.C., KRUSE, E.G.,
SOLTANPOUR, P.N., and RISTAU, R.J.
1990. Onion Irrigation and Nitrogen Study,
1989. Vegetable Growers Update, Colo. State
Univ. Coop Ext. Svc. 6:1-2.

JOHNSON, D.L. 1990. New Crop Development in
Colorado. Colo. State Univ. Coop. Ext. Colo-
rado Agribusiness Roundup, Fall, pp. 24-25.

LINDSAY, W.L. and BANIN, A. 1990. Zinc and
Cadmium Solubility Controls in Arid-zone
Soils. Final Rpt. BARD Project No. US-1146-
86. 222 p.

LINDSAY, W.L. and BRENNAN, E.W. 1990. Si-
multaneous Measurement of Multimetal Ion
Activities in Soils and Related Media. Final
Rpt. RFP No. 110774 Battelle-Pacific North-
west Lab, Richland, WA. 18 p.

QUICK, J.S. 1990. Annual Wheat Newsletter. Vol.
36. 275 p.

SCHWARTZ, H.F. and BRICK, M.A. 1990. Colo-
rado Dry Bean Production and IPM. Colo. State
Univ. Coop. Ext. Svc. and Agr. Exp. Sta. Bull.
No. 548A. 43 p.

SCHWEISSING, F.C. 1990. Onion Variety Trial,
Rocky Ford, 1989. Vegetable Growers Update,
Colo. State Univ. Coop. Ext. Svc. 6:3-4.

W170. 1990. Peer Review-Standards for the Dis-
posal of Sewage Sludge: U.S. EPA Proposed
Rule 40 CFR Parts 257 and 503. Coop. State
Research Service Technical Committee W170
Rpt

WALTER, I.A., SIEMER, E.G., QUINLAN, J.P.,
and BURMAN, R.D. 1990. Evapotranspiraton
and Agronornic Responses in Formerly Irri-
gated Mountain Meadows - South Park, CO.
Rpt Published by Denver Board of Water Com-
missioners. 579 p.

Doctorate of Philosophy

BA-JABER, A.S. 1990. Restructuring Poultry Meat
With Nonmeat Ingredients by Extrusion Cook-
ing. Ph.D. Dissertation. Colo. State Univ., Fort
Collins.

FIELD, T.G. 1990. Genetic Prediction of Mature
Weight in Hereford Females. Ph.D. Disserta-
tion. Colo. State Univ., Fort Coffins.

WILLIAMS, S.E. 1990. Allometric Tissue and Cel-
lular Growth in Bovine Fetuses. Ph.D. Disser-
tation. Colo. State Univ., Fort Collins.

Masters of Science

AKHTAR, S. 1990. The Nutritive Value of By-
product Feeds. M.S. Technical Paper. Colo.
State Univ., Fort Collins.

BOWMAN, L.A. 1990. The Effects of L-Trypto-
phan, Stress, and Photoperiod. M.S. Thesis.
Colo. State Univ., Fort Coffins.

BURNS, S.D. 1990. Relationship of Body Condi-
tion Score and Ultrasonic Fat Measurements
With Beef Cow and Calf Performance. M.S.
Thesis. Colo. State Univ., Fort Collins.

FLINCHUM, J. 1990. Effects of Zinc-Methionine
Supplementation to Aged Hens on Progeny
Performance. M.S. Thesis. Colo. State Univ.,
Fort Collins. 64p.

IONATA, L. 1990. Effects of Locomotion and Re-
straint on Reproductive Behavior and Seminal
Characteristics of Stallions. M.S. Thesis. Colo.
State Univ., Fort Collins.

YEN, L. Effect of Additives on Thermal Destruc-
tion of Listeria monocytogenes in Ground Pork.
M.S. Thesis. Colo. State Univ., Fort Collins.

Journal Articles

BOYLE, D.L., SCHMIDT, G.R., and SOFOS, J.N.
1990. Growth of Listeria Monocytogenes In-
oculated in Waste Fluids Collected From
Clean-up of a Meat Grinder. J. Food Sci.
55:277-278.
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BOYLE, D.L., SOFOS, J.N., and SCHMIDT, G.R.
1990. Growth of Listeria Monocytogenes In-
oculated in Waste Fluids Collected From a
Slaughterhouse. J. Food Protect. 53:102-104,
118.

BOYLE, D.L., SOFOS, J.N., and SCHMIDT, G.R.
1990. Thermal Destruction of Listeria Monocy-
togenes in a Meat Slurry and in Ground Beef.
J. Food Sci. 55:327-329.

ENSOR, S.A., SOFOS, J.N., and SCHMIDT, G.R.
1990. Effects of Connective Tissue on Algin
Restructured Beef. J. Food Sci. 55:911-914.

ENSOR, S.A., SOFOS, J.N., and SCHMIDT, G.R.
1990. Optimization of Algin/Calcium Binder in
Restructured Beef. J. Muscle Foods 1:197-206.

HOSSNER, K.L. and YEMM, R.S. 1990. Charac-
terization of Type II Insulin-like Growth Factor
(IGF) Receptors in Sheep Liver Plasma Mem-
branes. Domest. Anim. Endocrinol. 7:207-216.

JOHNSON, D.E., JOHNSON, K.A., and BALD-
WIN, R.L. 1990. Changes in Liver and Gastro-
intestinal Tract Energy Demands in Response
to Physiological Workload in Ruminants. J.
Nutr. 120(6):649-655.

LIKIMANI, T.A., ALVAREZ-MARTINEZ, L.,
and SOFOS, J.N. 1990. The Effect of Feed
Moisture and Shear on Destruction of Bacillus
Globigii Spores During Extrusion Cooking.
Food Microbiology 7:3-11.

LIKIMANI, T.A., MAGA, J.A., and SOFOS, J.N.
1990. The Rate of Starch Hydrolysis in Ex-
truded Corn/Soybean Products. Lebensmittel-
Wissenschaft und Technologie. 23:226-228.

LIKIMANI, T.A., SOFOS, J.N., MAGA, J.A., and
HARPER, J.M. 1990. Methodology to Deter-
mine Destruction of Bacterial Spores During
Extrusion Cooking. J. Food Sci. 55:1388-1393.
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Alternatives to Calving Date and Interval as
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Sci. 68:2650-2657.

ODDE, KG. 1990. A Review of Synchronization
of Estrus in Postpartum Cattle. J. Anim. Sci.
68:817-830.

REMILLARD, R.L., JOHNSON, D.E., LEWIS,
L.D., and NOCKELS, C.F. 1990. Starch Diges-
tion and Digesta Kinetics in the Small Intestine
of Steers Fed on a Maize-Grain and Maize-Si-
lage Mixture. Anim. Feed Sci. Tech. 30:79-89.

SALMAN, M.D., KING, M.E., WITTUM, T.E.,
CURTIS, C.R., ODDE, K.G., and MOR-
TIMER, R.G. 1990. The National Animal
Health Monitoring System in Colorado Beef
Herds: Disease Rates and Their Associated
Costs. Prevent. Vet. Med. 8:203-14.

SINGH, K., LINDEN, J.C., JOHNSON, D.E., and
TENGERDY, R.P. 1990. Bioconversion of
Wheat Straw to Animal Feed by Solid Substrate
Fermentation or Ensiling. Indian J. Microbiol.
30:201.

STANTON, T.L. 1990. The Effects of Wet Brewers
Grain Levels on Finishing Steer Performance.
Prof. Anim. Scient. September. 6(2):26-30.

STANTON, T.L. 1990. The Effects of Wet Brewers
Grain Levels on Growing Heifer Performance.
Prof. Anim. Scient. September. 6(2):31-34.

TANDESKL T.R., YEMM, R.S., and HOSSNER,
K.L. 1990. Interaction of Insulin-like Growth
Factors (IGF) With Isolated Sheep Hepato-
cytes. I. Binding and Degradation of IGF-I.
Domest. Anim. Endocrinol. 7:343-351.

TANDESKI, T.R., YEMM, R.S., and HOSSNER,
K.L. 1990. Interaction of Insulin-like Growth
Factors (IGF) With Isolated Sheep Hepato-
cytes. II. Binding, Internalization and Degrada-
tion of IGF-II. Domest. Anim. Endocrinol.
7:353-363.

TATUM, J.D., GRONEWALD, K.W., SEIDE-
MAN, S.C., and LAMM, W.D. 1990. Compo-
sition and Quality of Beef From Steers Sired by
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WINDER, S.A., BRINKS, J.S., BOURDON, R.M.,
and GOLDEN, B.L. 1990. Genetic Analysis of
Absolute Growth Measurements, Relative
Growth Rate and Restricted Selection Indices
in Red Angus Cattle. J. Anim. Sci. 68:330-336.

WITTUM, T.E., CURTIS, C.R., SALMAN, M.D.,
KING, M.E., ODDE, K.G., and MORTIMER,
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by Chewing Insects. Lawn and Landscape
Maintenance. 11(12):36-40.

CRANSHAW, W.S. and ZIMMERMAN, R.J.
1990. Parasitic Pals. American Nurseryman.
pp. 65-71.

CRANSHAW, W.S., SCHWARTZ, H.F., and
WESTRA, P. 1990. Colorado Pesticide Guide-
Commercial Vegetable Crops. Coop. Ext. Svc.
Publication XCM-43. 87 p.

CUPERUS, G., COPPOCK, S., MORRISON, W.,
McBRIDE, D., and PEAIRS, F. 1989. Insect
Management. In: Wheat Pest Management: A
Guide to Profitable and Environmentally Sound
Production, Pesticide Safety, and Use. Wheat
Industry Resource Committee. pp. 21-28.

Horticulture

Doctorate of Philosophy

SCHNELLE, M.A. 1990. Pruning, Carbohydrate
Determinations and Growth Modelling Re-
search With Crabapple (Malus sp.). Ph.D. Dis-
sertation. Colo. State Univ., Fort Collins. 127 p.

ZAID, A. 1990. In vitro Hardening in Date Palm,
Phoenix dactylifera. Ph.D. Dissertation. Colo.
State Univ., Fort Collins. 147 p.

Masters of Science

HOOD, L.R. 1990. Performance and Leaching of
Preemergence Herbicides. M.S. Thesis. Colo.
State Univ., Fort Collins. 86 p.

STEPHENS, J.L. 1990. Chromosome Studies in
Alstroemeria pelegrina L. M.S. Thesis. Colo.
State Univ., Fort Collins. 82 p.

WEGLINSKI, E. 1990. Asexual Propagation of
Blackbrush (Coleogyne ramosissima Torr).
M.S. Thesis. Colo. State Univ., Fort Collins. 51
p.

Journal Articles

CRANE, J. and HUGHES, H.G. 1990. Medium
Overlays for Improved Hardening of Micro-
propagated Potatoes. HortScience 25(7):794-
795.

D'ANDRIA, R., ET AL. 1990. Drip Irrigation of
Tomato Using Carbonated Water ... Colorado.
In: A. Alvino (ed.) Symposium on Scheduling
of Irrigation for Vegetable Crops under Field
Condition. Acta Hort. 1(278):179-185. (June).

DAVIS, T.D., ELLS, J.E., and WALSER, R.H.
1990. Emergence, Growth and Freezing Toler-
ance of Tomato Seedlings Grown From Uni-
conazole-treated Seed. HortScience
25(3):312-313.

DEMEKE, T. and HUGHES, H.G. 1990. Micro-
propagation of Phytolacca dodecandra L.
through Shoot-tip and Nodal Cultures. Plant
Cell Rep. 9:390-392.

HAMMAN, R.A., RENQUIST, A.R., and
HUGHES, H.G. 1990. Pruning Effects on Cold
Hardiness and Water Content During Deaccli-
mation of Merlot Bud and Cane Tissues. Am.
J. Enol. Vitic. 41:251-260.

HOOD, L.R. and ICLET1', J.E. 1990. Efficacy and
Phytoxicity of Sethoxydim on Container Stock.
Amer. Nurseryman 17(11):81.

KRUSE, E.G., ELLS, J.E., and McSAY, A.E. 1990.
Scheduling Irrigations for Carrots. HortScience
25(6):641-644.

MOORE, F.D. 1990. Potential for Irrigation With
Carbon Dioxide. In: A. Alvino (ed.) Sympo-
sium on Scheduling of Irrigation for Vegetable
Crops Under Field Condition. Acta Hort.
1(278):171-178. (June).

MOORE, F.D. and McSAY, A.E. 1990. Timing of
Onion Irrigations Using Bellani Atmometers.
In: A. Alvino (ed.) Symposium on Scheduling
of Irrigation for Vegetable Crops Under Field
Condition. Acta Hort.2(278):553-559. (June).

ROGOYSKI, M.K., RENQUIST A.R., and
MOUREY, T.L. 1990. Qualitative Simulation
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of a Continuous Biological Process With Ref-

erence to Apple Fruit Abscission. Acta Hort.
276:283-294.

YU, K.S. and NC-140 COMMI 11 EE. 1990. Early

Performance of Starkspur Supreme Delicious
on 16 Rootstocks in NC-140 Cooperative Plant-
ing. Fruit Var. J. 44:225-235.

Professional Papers

CAHN, H.K., MOORE, F.D. III, and HUGHES,
H.G. 1990. Influence of Two CO2 Sources on

Soil pH and Above Ground CO2 Levels.
HortScience 25(9):161. (Abstr. 681).

D'ANDRIA, R., ET AL. 1990. Carbon Dioxide
Enrichment in Field Grown Tomato Using Car-

bonated Water. In: International Soc. for Horti-
cultural Science (ed.) XXIIIrd. Intern. Hort.
Congress Abstr. Vol.

DAHLIN, R.M. and KOSKI, A.J. 1990. The Effect
of Hydrogels on the Quality of Tall Fescue
under Reduced Irrigation. 82nd Ann. ASA

Mtgs. p. 171. (Abstr.).

DAVIS, T.D., WALSER, R.H., and ELLS, J.E.
1989. Emergence, Growth, and Cold Hardiness
of Tomato Seedlings Grown From Unicona-
zole-treated Seed. HortScience Program and
Abstracts, ASHS Ann. Mtg. p. 88. (Abstr.).

DEMEKE, T. and HUGHES, H.G. 1990. An Over-

view on the Propagation of Phytolacca dode-
candra (endod). III International Wkshp. on

Recent Developments and Future Directions in

Endod Research, Addis Ababa, Ethiopia. (Ab-

str.).

DEMEKE, T. and HUGHES, H.G. 1990. Germina-
tion and Storage of Phytolacca dodecandra, L.

(endod) Pollen. III International Wkshp. on Re-
cent Developments and Future Directions in
Endod Research, Addis Ababa, Ethiopia. (Ab-
str.).

ELLS, J.E., KRUSE, E.G., and McSAY, A.E. 1989.
Cabbage Irrigation Scheduling. HortScience
Program and Abstracts, 86th Ann. Mtg., ASHS.

p. 670. (Abstr.).

ELLS, J.E., KRUSE, E.G., and McSAY, A.E. 1990.

Irrigation Scheduling Program for Zucchini
Squash. HortScience 25(9):1072. (Abstr.).

HOLM, D.G. 1990. Colorado. In: K. Haynes, ed.
National Potato Germplasm Evaluation and En-
hancement Rpt., 1989. USDA-ARS, Beltsville,
MD. pp. 77-82.

HOOD, L.R. and KLETT, J.E. 1990. Herbicide -
Media Interactions: The Effect of Organic Mat-
ter on Weed Control in Container Nursery
Stock. HortScience 24(6):906 (Abstr.).

JEONG, B.R. and LEE, C.W. 1990. Effect of

NH4+, NO3-, and Cl- on Ion Uptake & Solution
pH in Hydroponic Culture of Ageratum and
Salvia. HortScience 25:11712. (Abstr.).

JEONG, B.R. and I FF, C.W. 1990. Influences of

NH4+ and NO3- on Uptake of Cl- Ions by
Ageratum, Petunia and Salvia. HortScience
25:1171. (Abstr.).

JEONG, B.R. and LEE, C.W. 1990. NH4+ and
NO3- Nutrition of Selected Bedding Plants.
Proc. 4th Symp. Korean Scientists & Engineers.
Seoul, Korea. pp. 400-404.

JEONG, B.R., ET AL. 1990. Use of Non-destruc-
tive In Vivo Spectroscopic Analyses in Deter-
mining Leaf Chlorophyll Contents & Light
Absorption Characteristics of Bedding Plants
Grown With Different... HortScience 25:1098.
(Abstr.).

KLETT, J.E. and WILSON, C. 1990. Water Re-

quirements of Woody Landscape Shrubs.
HortScience 25(9):95 (Abstr.).

KOSKI, A.J. 1990. Influence of Wetting Agent and
Potassium on the Irrigation Requirements and
Quality of Creeping Bentgrass Turf. 82nd Ann.

ASA Mtgs. p. 177. (Abstr.).

LARSEN, H.J. 1990. Evaluation of Fungicides for

Control of Apple Powdery Mildew, 1989. Fun-

gicide & Nematicide Tests 45:16.

LARSEN, H.J. 1990. Peach Mosaic & Western-X:
Identification and Control. Proc. Utah St. Hort_
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Assn. 1990 Ann. Convention, Jan. 22-24,
Provo, UT. pp. 9-13.

LEE, C.W., ET AL. 1990. Effect of Planting Date
& Soil Applications of Fungicide & Tricho-
derma on Flowering & Yield of Two Standard
Carnation Cultivars. HortScience 25:1102.
(Abstr.).

LEE, C.W., JEONG, G.S., and JEONG, B.R. 1990.
Toxicity Symptoms of Micronutrients Copper,
Manganese & Zinc for Selected Bedding
Plants. HortScience 25:1102. (Abstr.).

MOORE, F.D. and ROOS, E.E. 1990. Towards a
Non-destructive Seed Test. HortScience
25(9):134. (Abstr. 502).

ROOS, E.E., CHHAB RA, B.S., and MOORE, F.D.,
III. 1990. Detecting Seed Quality During Early
Imbibition Using Seed Leachate Conductivity.
Amer. Soc. Agron., Madison, WI. (Abstr. p.
167).

SMITH, D.H., SHANAHAN, J.F., MOORE, F.D.,
NOVERO, R.P., and D'ANDRIA, R. 1990.
Soil and Atmospheric Carbon Dioxide Enrich-
ment and Tomato Yield Responses to Applica-
tion of Carbonated Water. Amer. Soc. Agron.
Madison, WI. (Abstr. p.159).

Reports to Industry

BULLA, A.D. 1990. Mid-season Pear Rust Mite
Efficacy Trials - 1989. Proc. W. Colo. Hort.
Soc. 47:44.

ELLS, J.E. 1989. Onion Irrigation Study, Rocky
Ford. Veg. Growers Update 5(3):1-3.

ELLS, J.E. 1990. Onion Irrigation and Nitrogen
Study. Veg. Growers Update 6(4):2-4.

HOLM, D.G. 1990. 1989 Potato Breeding and Se-
lection Research Rpt. to the Area II Potato
Administrative Committee, San Luis Valley. 19
p.

KLETT, J.E. 1990. Adapting Norway Maples to the
High Plains Region. Colo. Green 5(4):26-27.

KLETT, J.E. 1990. Crabapple Evaluation. Colo.
Green 6(3):16-17.

KLETT, J.E. 1990. Flowering Herbaceous Perenni-
als for the High Plains Region. Colo. Green
6(1):21-22.

KLETT, J.E. and WILSON, C. 1990. Water Re-
quirements of Woody Landscape Shrubs. Colo.
Green 6(2):30-31.

LARSEN, H.J. and CRANSHAW, W.C. 1990.
Colorado Tree Fruits: 1990 Update to 1989 Pest
and Crop Management Guide. Ext. Bul. SCM-
41-A. Colo. State Univ. Coop. Ext. Svc., Fort
Collins. 10 p.

Plant Pathology & Weed Science

Masters of Science

BLUNT, D.L. 1990. Wheat Seedling Response to
Root Infection by Cochliobolus sativus and
Fusarium acuminatum. M.S. Thesis. Colo.
State Univ., Fort Collins. 89 p.

Journal Articles

BECK, K.G., WILSON, R.G., and HENSON, MA
1990. The Effects of Selected Herbicides on
Musk Thistle (Carduus nutans) Viable Achene
Production. Weed Tech. 4:482-486.

GEILS, B.W. and JACOBI, W.R. 1990. Develop-
ment of Comandra Blister Rust on Lodgepole
Pine. Can. Jr. For. Res. 20:159-165.

JACOBI, W.R. and RIFFLE, J.W. 1989. Effects of
Water Stress on Thyronectria Canker of Hon-
eylocusts. Phytopathology 79:1333-1337.

JACOBI, W.R., SCARPA, V.J., and PARKE, R.V.
1990. Anatomy and Chemistry of Aspen
Branches Afflicted With Drooping Aspen Dis-
ease. Can. J. Plant Pathol. 12:158-163.

PAULITZ, T.C., AHMAD, J.S, and BAKER, R.
1990. Integration of Pythium Nunn and Tricho-
derma Harzianum Isolate T-95 for the Biologi-
cal Control of Pythium Damping-off of
Cucumber. Plant and Soil 121:253-250.
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SCHWARTZ, H.F., McMILLAN, M.S., and

VAUGHN, M.R. 1990. Aecial and Pycnial
Stages of Bean rust in Colorado. Plant Disease

Note 74:80.

SHEAFFER, C.C., WYSE, D.L., MARTEN, G.C.,
and WESTRA, P.H. 1990. The Potential of
Quackgrass for Forage Production. J. of Pro-
duction Agriculture 3:256-259.

WESTRA, P., PEARSON, C., and RISTAU, R.J.

1990. Control of Venice Mallow (Hibiscus tri-
onum) in Corn (Zea mays) and Onions (Allium

cepa). Weed Technology 4:500-504.

WESTRA, P., ZIMDAHL, R.L., and WILSON,
R.G. 1990. Control of Wild Proso Millet (Pani-
cum miliaceum) in Irrigated Central Great

Plains Corn (Zea mays). Weed Technology
4:409-414.

ZENTZ, W.R. and JACOBI, W.R. 1989. Ecology
of Comandra umbellata (Santalaceae) in West-
ern Wyoming. Great Basin Nat. 49:650-655.

Professional Papers

BAKER, R. 1989. Some Perspectives on the Appli-
cation of Molecular Approaches to Biocontrol

Problems. In: Biotechnology of Fungi for Im-

proving Plant Growth, J.M. Whipps and R.D.
Lumsden (eds.). Cambridge U. Press, pp. 203-
223.

BAKER, R. 1990. An Overview of Current and

Future Strategies and Models for Biological

Control. pp 375-388 In: Biological Control of

Soilborne Plant Pathogens. D. Hornby, ed.

CAB International, London. 479 p.

BAKER, R. 1990. Soilborne Plant Pathogens (Re-

view) by George W. Bruehl. MacMillan 1987.

368 p.

BAKER, R. and DUNN, P.E. (eds.). 1990. New
Directions in Biological Control. Alan R. Liss,

New York. 837 p.

BAKER, R. and DUNN, P.E. 1990. Preface. In:
New Directions in Biological Control. R. Baker

and P.E. Dunn (eds.). Alan R. Liss, New York,

837 p. pp. ix-xxii.

BECK, K.G. and HANSON, D.E. 1989. Rangeland

Grass Seed Germination and Mycorrhizal

Fungi Affected by Russian Knapweed Aqueous
Extracts. Proc. 1989 Knapweed Symp. p. 204.

(Abstr.).

HANSON, D.E. and BECK, K.G. 1989. Effects of
Russian Knapweed on Mycorrhizal Fungi.
Proc. West. Soc. Weed Sci. 42:149. (Abstr.).

HANSON, D.E. and BECK, K.G. 1990. Effects of

Russian Knapweed Aqueous Extracts on Grass
Germination and Seedling Growth. Proc. West.

Soc. Weed Sci. 43:81. (Abstr.).

HILL, J.P., SCHWARTZ, H.F., SALGADO, M.,
and FARRERA, R.E. 1990. Sub-lethal Effects
of Propiconazole on Bean Rust. Phytopathol-
ogy Abst. 80:974.

KOSKI, R.D., BROWN JR., W.M., and SCH-
WARTZ., H.F. 1990. Occurrence of Tomato
Spotted Wilt Virus in Colorado. Phytopathol-
ogy Abst. 80:1072.

STUMP, W. and WESTRA, P. 1990. Fluorometric
Analysis of Triazine Resistant Kochia and Red-
root Pigweed in Northeastern Colorado. WSSA
Abst. 30:7.

WESTRA, P. 1990. LISA: Where do Weed Scien-
tists Fit In. In: Alternative Agriculture: Scien-
tist's Review. CAST Special Pub. No. 16, July.

WESTRA, P., SCHWEIZER, E.E., and LY-

BECICER, D. 1990. Farm Level Testing of a
Computer Bioeconomic Model for Weed/Corn
Management. WSSA Absi 30:43.

ZHANG, Y., ROSS, C.W., and ORR, G.L. 1990.
Effects of Pfr on NAD ICinase and Nicotina-

mide Coenzymes in Lettuce Seeds. Plant
Physiol. Suppl. 93(1):165 (Abst.).

Reports to Industry

HILDEBRAND, D.M. and JACOBI, W.R. 1990.
Comparisons Between Aspen Harvest Units
With and Without Adequate Resprouting in the
Rocky Mountain Region. USDA For. Serv.

Rocky ML Region, Tech. Rpt. R2-46. 38 p.
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LOFTIS, J.C., PEAIRS, F., SCHWARTZ, H.F.,
WESTRA, P., and BOHMONT, B.L. 1990.
Persistence and Mobility of Pesticides in Soil
and Water. Colo. State Univ. Ext. Bull. XCM-
132. 10 p.

SALGADO, M. and SCHWARTZ, H.F. 1990.
Fusarium Wilt Screening Technique for Dry
Bean Improvement. Ann. Rpt. Bean Improv.
Coop. 33:96-97.

SCHWARTZ, H.F. and BRICK, M.A. (eds.). 1990.
Colorado Dry Bean Production and IPM. Colo.
State Univ. Coop. Ext. Svc. and Agr. Exp. Sta.
Bull. No. 548A. 43 p.

SCHWARTZ, H.F., BRICK, M., WESTRA, P., and
OTHERS. 1990. Colorado Dry Bean Produc-
tion and IPM. Coop. Ext. Svc. Bulletin 548A.
41 p.

SCHWARTZ, H.F., CROISSANT, R.L., and AY-
ERS, P.D. 1990. Soil Compaction Effects Upon
Pinto Bean Productivity in Colorado. Ann. Rpt.
Bean Improv. Coop. 33:8-9.

SCHWARTZ, H.F., WESTRA, P., and CRAN-
SHAW, W. 1990. Colorado Onion IPM Bulle-
tin. Colo. State Univ. Coop. Ext. Svc. Bull. No.
547A. 22 p.

SCHWARTZ, H.F., WESTRA, P., and PEAIRS, F.
1989. Integrated Onion Production Guide.
Coop. Ext. Svc. Bulletin 547A. 26 p.

College of Applied Human Sciences 

Design, Merchandising, &
Consumer Sciences

Journal Articles

DAVIS, L.L., MARKEE, N., DALLAS, M.J.,
HARGER, B., and MILLER, J. 1990. Derma-
tological Health Problems Attributed by Con-
sumers to Contact With Textiles. Home
Economics Research J. 18(4):311-322.

MAKELA, C.J. and McFADDEN, J.R. 1990.
Housing and Community Retirement Prefer-
ences: Are They Related to Anticipated Finan-
cial Sources of Retirement Income. Housing
and Soc. 17(2), 5-12.

MAKELA, C.J. and TRIPPLE, P.A. 1989. An Edu-
cational Note: The Need to Intemationali7p
Housing Programs. Housing and Soc. 16(3):57-
61.

TRIPPLE, P.A. and MAKELA, C.J. 1990. Adapt-
able Housing for Lifelong Needs. Illinois
Teacher of Home Economics. 33(3):106-109.

virLsoN, P.A. and DALLAS, M.J. 1990. Diaper
Performance: Maintenance of Healthy Skin.
Pediatric Dermatology. 7(3):179-184.

Professional Papers

DAVIS, L.L., DALLAS, M.J., MARKEE, N.,
MILLER, J., and HARGER, B. 1990. Irritating
Clothing Labels: Assessing the Problem. Re-
search Abst. , 81st Ann. Mtg. and Expo., Ameri-
can Home Economics Association. San
Antonio, TX.

MAKELA, C.J., DILLMAN, J.J., JUNK, V., TRIP-
PLE, P.A., McFADDEN, J.R., BAILEY, W.,
and TURNER, J. 1990. Housing and Locational
Decisions: Thinking Ahead to Retirement.
Colo. State Univ., Fort Collins.

McFADDEN, J.R. and MAKELA C.J. 1989. Fi-
nancing Retirement: Rural and Urban Prefer-
ences. Washington, DC: Coop. State Research
Service, (ERIC Document Reproduction No.
ED317911).

TRIPPLE, P.A. and MAKELA, C.J. 1990. Midlife
Planning for Retirement: Current Income and
Financial Futures. The Future of Adult Life.
England: The Center for the Study of Adult Life
Leeside Polytechnic, 33.

Food Science & Human Nutrition

Masters of Science

DROTAR, M.E. 1990. The Effect of High Fat Feed-
ing on Glucose and Ketone Body Utilization in
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Isolated Skeletal Muscle. M.S. Thesis. Colo.
State Univ., Fort Collins.

KASSIM, N.A.M. 1990. The Effect of Fiber Sup-
plementation on the Activity of Liver Enzymes
in the Rat. M.S. Thesis. Colo. State Univ., Fort
Collins.

YOU, C. 1990. The Effect of Dietary Fiber Supple-
mentation on Hepatocyte SCFA and Glucose
Metabolism. M.S. Thesis. Colo. State Univ.,
Fort Collins.

Journal Articles

ALLEN, K.G.D., HUANG, C.J., and MORIN, C.R.
1990. Determination of Picomol Quantifies of
Hydroperoxides by Coupled Glutathione Per-
oxidase and Glutathione Disulfide Specific
Glutathione Reducatase Assay. Anal. Biochem.
186:108-111.

COULTER, L. and LORENZ, K. 1990. Quinoa--
Composition, Nutritional Value, Food Applica-
tions. Lebensmittel-Wissenschaft und
Technologie. 23:203-207.

HENGTRAKUL, P., LORENZ, K., and MATH-
IAS, M. 1990. Alkylresorcinols in US and Ca-
nadian Wheats and Flours. Cereal Chem.
67:413-417.

KIM, C.H. and MAGA, J.A. 1990. Wild Rice in
Extruded Products. Lebensmittel-Wissenschaft
und Technologie. 23:349-353.

LIKIMANI, T.A., MAGA, J.A., and SOFOS, J.N.
1990. The Rate of Starch Hydrolysis in Ex-
truded Corn/Soybean Products. Lebensmittel-
Wissenschaft und Technologie. 23:226-228.

LIKIMANI, T.A., SOFOS, J.N., MAGA, J.A., and
HARPER, J.M. 1990. Methodology to Deter-
mine Destruction of Bacterial Spores During
Extrusion Cooking. J. Food Sci. 55:1388-1393.

LORENZ, K. 1990. Quinoa (Chenopodium quinoa)
Starch--Physico-Chemical Properties and
Functional Characteristics. Starke 42(3):81-86.

LORENZ, K. and HENGTRAKUL, P. 1990. Alkyl-
resorcinols in Cereal Grains--Nutritional Im-

portance and Methods of Analysis. Lebensmit-
tel-Wissenschaft und Technologie 23:208-215.

LORENZ, K. and NYANZI, F. 1989. Enzyme Ac-
tivities in Quinoa (Chenopodium quinoa). Int.
J. Food Science and Technology 24:543-551.

MAGA, J.A. and KIM, C.H. 1990. Stability of
Natural Colourants (mulatto, beet, paprika, tur-
meric) During Extrusion Cooking. Lebensmit-
tel-Wissenschaft und Technologie.
23:427-432.

SAMPSON, D.A., O'CONNOR, D.K., BAI, S.C.,
MORRIS, J.G., and ROGERS, Q.R. 1990. Die-
tary Pyridoxine and Protein Intake in Kittens:
Response of Plasma B6 Vitamers. Ann. New
York Acad. Sci. 585:534-535.

Professional Papers

ALLEN, K.G.D. 1990. Copper and the Artery. In:
The Role of Copper in Lipid Metabolism, Lei,
D.K.Y., ed. CRC Press, Boca Raton, FL. pp.
201-216.

ALLEN, K.G.D. and MATHIAS, M.M. 1990. Cop-
per and Prostaglandin Metabolism. In: The
Role of Copper in Lipid Metabolism, Lei,
D.K.Y., ed. CRC Press, Boca Raton, FL. pp.
179-200.

HUANG, C-J. and ALLEN, K.G.D. 1990. Quanti-
tation of Phospholipid Hydroperoxide by a
Coupled Glutathione Peroxidase and Glu-
tathione Disulfide Specific Glutathione Reduc-
tase Assay With Prior Enzymatic Hydrolysis.
FASEB Abst. A663.

LESNEFSKY, E.J., ALLEN, K.G.D., and HOR-
WITZ, L.D. 1990. Oxygen Radical-Induced
Lipid Peroxidation: Adaption of a Novel Lipid
Peroxide Assay to Myocardial Tissue. Abst
Presented at American Fed. of Clin. Research,
Chicago.

MAGA, J.A. 1990. Compound Structure Versus
Bitter Taste. In: Bitterness in Foods and Bever-
ages. Ed. R.C. Rouseff. Developments in Food
Science 25, Amsterdam. pp. 35-48.
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MAGA, J.A. 1990. Sensory and Stability Properties
of Added Methoxypyrazines to Model and
Authentic Wines. In: Flavors and Off-flavors.
Ed. G. Charalambous. Developments in Food
Science 24, Elsevier, Amsterdam, 61-70.

MAGA, J.A. 1990. Thermally Produced Bitter-
Tasting Compounds. In: Bitterness in Foods
and Beverages. Ed. R.C. Rouseff. Develop-
ments in Food Science 25, Amsterdam, 81-101.

SAMPSON, D.A. and O'CONNOR, D.K. 1990.
Estimation of Erythrocyte B-6 Vitamer Con-
centrations in Rats From Whole Blood and
Plasma. FASEB J. 4, A365 (Abst. #578).

SCHAE1-1-ER, M.C., SAMPSON, D.A., SKALA,
J.H., and O'CONNOR, D.K. 1990. Response
of Tryptophan (trp)-Load Test to Marginal Vi-
tamin B-6 Status in Rats. FASEB J. 4, A365
(Abst. #575).

Human Development & Family Studies

Masters of Science

POWELL, R.D. 1990. Altitude and Rates and
Types of Cancer for Those Age 55 and Older in
Colorado. M.S. Thesis. Colo. State Univ., Fort
Collins.

Professional Papers

BERGER, P.S., POWELL, J., and COOK, A.S.
1990. Gender Differences in Coping With
Stress. American Home Economics Associa-
tion Ann. Mtg.

College of Arts, Humanities and
Social Sciences

Sociology

Professional Papers

FREEMAN, D.M. 1990. Designing Local Irriga-
tion Organizations for Linking Water Demand
With Supply. In: R.K. Sampath and R.A.
Young, (eds.). Social, Economic and Institu-

tional Issues in Irrigation Management. West-
view Press: Boulder. 111-140.

FREEMAN, D.M. 1990. Workshop on Designing
Local Organizations for Irrigation Manage-
ment. Colorado Institute for Irrigation Manage-
ment. July 1990.

FREEMAN, D.M. and LOUDERMILK, M.K.
1990. Middle-level Organizational Linkages in
Irrigation Projects. In: M. Cemea, ed., Putting
People First, 2nd Edit NY:Oxford. 91-118. (A
revision and extension of a 1st edit. chapter).

College of Engineering

Agricultural & Chemical Engineering

Doctorate of Philosophy

DAVIS, E. 1990. A New Lab Method for Determin-
ing Relative Perm. Ph.D. Dissertation. Colo.
State Univ., Fort Collins. 161 p.

FONTEH, M.F. 1990. Furrow Irrigation With
Physically Based Spatially Varying Infiltration.
Ph.D. Dissertation. Colo. State Univ. Fort Col-
lins.

HARCUM, J.B. 1990. Water Quality Data Analysis
Protocol Development. Ph.D. Dissertation.
Colo. State Univ., Fort Collins. 208 p.

HARPER, C.L. 1990. Influence of Molecular
Changes on the Viscosity of High Amylopectin
Corn Starch Dough. Ph.D. Dissertation. Cola
State Univ., Fort Collins.

KING, J.P. 1990. Knowledge Based Expert Sys-
tems Methods for Irrigated Crop Management.
Ph.D. Dissertation. Colo. State Univ., Fort Col-
lins.

MIZYED, N.R. 1990. Estimation of Irrigation De-
mands for Optimal Management of Multireser-
voir Systems. Ph.D. Dissertation. Colo. State
Univ., Fort Collins.
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SEYMOUR, R.M. 1990. Air Entrapment and Con-
solidation as Mechanisms in Infiltration With
Surge Irrigation. Ph.D. Dissertation. Colo. State
Univ., Fort Collins.

SHIANG, M. 1990. Optimization of Cellulase Pro-
duction in Acidothermus Cellulolyticus. Ph.D.
Dissertation. Colo. State Univ., Fort Coffins.

Masters of Science

ALHOWIDIR, I. 1990. Compt. Model for Design-
ing Broad-crested Weir. M. Eng. Professional
Paper. Colo. State Univ., Fort Collins.

ASSIRY, A.M. 1990. Destruction Kinetics for Ba-
cillus globigii Spores Under Static Conditions
and During Extrusion Processing. M.S. Thesis.
Colo. State Univ., Fort Collins.

BASKAN, M. 1990. Farm Irrigation Performance
in the Southern San Luis Valley. M.S. Thesis.
Colo. State Univ., Fort Collins.

LEIB, B.G. 1990. High Water Table Irrigation
Management for the Alamosa-La Jara Del. Sys-
tem of the San Luis Valley, CO. M.S. Thesis.
Colo. State Univ., Fort Collins.

SAICAI, Y. 1990. Simulation of Shallow Ground-
water in the Morgan Drain. District to Test
Alternative Management and Struct. Strat. M.S.
Thesis. Colo. State Univ., Fort Collins.

STILLWATER, L.C. 1990. An Aggregate State
Programming of a Multiple Reservoir System.
M.S. Thesis. Colo. State Univ., Fort Collins.

Journal Articles

LIKIMANI, T.A., SOFOS, J.N., MAGA, J.A., and
HARPER, J.M. 1990. The Microstructure of
Corn/Soybean Blends Extruded With a
Thermostable Alpha-amylase. Lebensmittel-
Wissenschaft und Technologie. 22: 301-306.

SHIANG, M., LINDEN, J.C., MOHAGHEGHI,
A., RIVARD, C.J., GROHMANN, K., and
HIMMEL, M.E. 1990. Cellulase Production by
Acidothermus Cellulolyticus. Appl. Biochem.
Biotechnol 24/25:223-236.

SINGH, K., LINDEN, J.C., JOHNSON, D.E., and
TENGERDY, R.P. 1990. Bioconversion of
Wheat Straw to Animal Feed by Solid Substrate
Fermentation or Ensiling. Indian J. Microbiol.
30: 201-208.

WEINBERG, Z.G., SZAKACS, G., LINDEN, J.C.,
and TENGERDY, R.P. 1990. Recovery of pro-
tein From Alfalfa by Simultaneous Lactic Acid
Fermentation and Enzy. Hydrol. (ENLAC).
Enzy. & Microbiol. Technol. 12:921-925.

Professional Papers

BRONER, I. and LEIBROCK, F.R. 1990. Water
and Energy Conservation by Improving Irrig.
Practices in CO. Proc. of the Third National
Irrig. Symp, Phoenix, AZ, pp. 410-415.

BRONER, I., COMSTOCK, C.S., and PARENTE
A.C. 1990. Intelligent Optimization for a Bar-
ley Management Expert System. ASAE Paper
No. 90-7013. Summer meeting, Columbus,
OH.

GARCIA, L.A., STRZEPEK, K.M., and POD-
MORE, T.H. 1990. Design of Conjunctive Irri-
gation and Drainage Systems. In: Elliott, R.L.
(Ed.). Proc. of 'Third National Irrigation Sym-
posium. ASAE.

HARPER, C.L. and MURPHY, V.G. 1990. High
Amylopectin Cornstarch Viscosity. Paper No.
90-6506. Pres. at Winter Mtg. of Am. Soc. of
Ag. Eng., Chicago, IL.

HARPER, J.M. 1990. Effect of Extrusion Condi-
tions, Die Design and Starch Type on Expan-
sion. Presented at Second International Rutgers
Symposium on Extrusion and Rheology of
Foods. New Brunswick, NJ. July 30-August 1.

HARPER, J.M. 1990. Extrusion of Foods. In:
Biotechnology and Food Process Engineering.
H.G. Schwartzberg and M.A. Rao, (eds.). Mar-
cel Dekker, Inc., New York, NY. pp. 205-308.

KUEPER, B.H., FRIND, E.O., and
McWHORTER, D.B. 1990. Appl. of Num.
Model & Lab Par. Meas. to the Movement of
Dense, Immis. Phse Liquids in a Het. Sand
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I

Aquifer. Proc. of IAH Conf. on Subs. Contam.
by Inunis. Fluids, April 18-20, Can.

OAD, R. and KING, P. 1990. Irrig. Water control
in NW Himalayas. Presented at IIMI Conf. on
Farmer Mged Irrig. Syst. Thailand.

Reports to Industry

NICCOLI, W.L., LOFTIS, J.C., and DURNFORD,
D.S. 1990. Potential Pesticide Transport in
Colorado Agriculture: A Model Comparison.
Colorado Water Res. Res. Institute. Compl.
Rpt. No. 156.

Atmospheric Science

Doctorate of Philosophy

CHANGNON, D. 1990. Hydroclimatic Variability
in the Rocky Mountain Region. Ph.D. Disserta-
tion. Colo. State Univ., Fort Collins. 225 p.

Masters of Science

BRANSON, M. 1991. Further Studies With an Oro-
graphic Precipitation Model. M.S. Thesis.
Colo. State Univ., Fort Collins.

Journal Articles

WEAVER, J.F. and DOESKEN, N.J. 1990. Recur-
rence Probability--A Different Approach.
Weather. 45(9):333-339.

Professional Papers

CHANGNON, D., McKEE, T.B., and DOESKEN,
N.J. 1990. Climate Variability of Mountain
Snowpack in the Central Rocky Mountains.
15th Climate Diagnostics Wkshp., Oct 29-Nov
2, Asheville, NC.

CHANGNON, D., McKEE, T.B., and DOESKEN,
N.J. 1990. Hydroclimatic Variability in the
Rocky Mountain Region. Atmos Sci Paper
#475 and Climatology Rpt. #90-3. Colo. State
Univ., Fort Collins. 225 p.

CHANGNON, D., McKEE, T.B., and DOESKEN,
N.J. 1990. Multidecadal Variation of Winter
Snowpack Along the Rocky Mountains. Pre-

prints, AMS 8th Conf on Hydromet, Oct. 22-26,
Alberta, Canada.

DOESKEN, N.J., McKEE, T.B., and KLEIST, J.
1990. Climatic Data Representativeness in
Western Colorado. Climatology Rpt. #90-1, At-
mos Sci Dept, Colo. State Univ., Fort Collins.
43 p.

GRANT, L.O. and RAUBER, R.M. 1986. Weather
Modification Related Characteristics of Colo-
rado and Utah Orographic Clouds. Preprints,
10th Conf. on Planned and Inadvertent Weather
Modifications, AMS, May 27-30, Arlington,
Virginia.

CRAW, R.L. 1990. Wintertime Local Circulations
in Northwestern Colorado. Atmospheric Sci-
ence Paper 464, Colo. State Univ., Fort Collins.

McKEE, T.B., DOESKEN, N.J., and KLEIST, J.
1990. Drought Monitoring in Colorado.
Drought Planning and Mgmt. Wkshp., May,
Denver, CO.

MULVIHILL, E.A. 1990. Modeling of Aggrega-
tion and Riming in Orographic Clouds Over the
Northern Colorado Rockies. Atmospheric Sci-
ence Paper 463, Colo. State Univ., Fort Collins.

PETERSON, T.C. 1989. The Effect of Decoupled
Low-level Flow on Winter Orographic Clouds
in Northern Colorado. Atmospheric Science
Paper 442, Colo. State Univ., Fort Collins.

Reports to Industry

DOESKEN, N.J. and McKEE, T.B. 1990. Colorado
Climate Summary, Water-year Series (October
1988-September 1989). Climatology Rpt. 90-2.
Colo. State Univ., Fort Collins. 116 p.

Civil Engineering

Doctorate of Philosophy

BAHADUR, R. 1990. Multicomponent Solute
Transport and Nitrogen Transformation Model
for Soil Aquifer Systems. Ph.D. Dissertation.
Colo. State Univ., Fort Collins. 195 p.
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FRICK, D.M. 1990. Developing and Evaluating
Modeling Strategies for a Complex Water Re-
source System. Ph.D. Dissertation. Colo. State
Univ., Fort Collins. 221 p.

RABBANI, M. 1990. A Quasi 3-D Finite Element
Linked Model for Flow and Solute Transport in
Subsurface Systems. Ph.D. Dissertation. Colo.
State Univ., Fort Coffins. 298 p.

SALEH, M.M. 1990. An Expert System Environ-
ment For Analyzing Alluvial Open Channel
Hydraulics. Ph.D Dissertation. Colo. State
Univ., Fort Collins. 152 p.

Masters of Science

ABU-ZEID, K. 1990. Hydraulic Conductivity Iden-
tification for One Dimensional Flow in a Con-
fined Aquifer. M.S. Thesis. Colo. State Univ.,
Fort Collins.

AFFIFI, S.M. 1990. Analytical Solutions for Con-
taminant Groundwater Transport. M.S. Thesis.
Colo. State Univ., Fort Collins. 80 p.

HEYDER, W.E. 1990. Multicriterion Strategic
Planning for Irrigation Water Delivery System
Improvement M.S. Thesis. Colo. State Univ.,
Fort Collins.

HIGH, K. 1990. Erosion Protection and Drainage
Characteristics of Selected Bedding Materials.
M.S. Thesis. Colo. State Univ., Fort Collins.

SANTOS, V. 1990. EXSEED - An Expert System
to Evaluate the Safety of Embankment Dams.
M.S. Thesis. Colo. State Univ., Fort Collins.

Journal Articles

ABT, S.R. and STAKER, K.J. 1990. Rating Correc-
tion for Lateral Settlement of Parshall Flumes,
J. of Irrigation and Drainage Engr., ASCE,
Nov./Dec. 116(6).

FERNANDEZ, B. and SALAS, J.D. 1990. Gamma
Autoregressive Models for Streamflow Simu-
lation. ASCE J. of Hydr. Engr. 116(1):1403-
1414.

FRICK, D.M., BODE, D., and SALAS, J.D. 1990.
Effect of Drought on Urban Water Supplies I:
Drought Analysis. ASCE J. of Hydr. Eng.
116(6):733-753.

McWHORTER, D.B. and SUNADA, D.K. 1990.
Exact Integral Solutions for Two-Phase Flow,
Water Resources Research. March. 26(3):399-
413.

MOLDEN, D.J. and GATES, T.K. 1990. Perform-
ance Measures for Evaluation of Irrigation-
Water-Delivery Systems. J. of Irrig. and Drain.
Engr., ASCE. 116(6):804-823.

Professional Papers

GATES, T.K. 1991. Computer-aided Management
of Irrigation Water Distribution. Presentation to
the Ann. Mtg. of the Four States Irrigation
Council, Fort Collins. January 1991.

GATES, T.K. and MOLDEN, D.J. 1990. Perform-
ance Measures for Irrigation Water Delivery.
In: Proc. of the Irrigation and Drainage: 1990
National Conf., ASCE, Durango, CO. pp. 93-
100.

SALEH, M.M. and RUFF, J.F. 1990. Expert Sys-
tem for Open Channel Survey Analysis. Proc.
of ASCE Conf. on Computing in Civil Engi-
neering.

STAKER, K.J. 1990. Discharge Correction for Lat-
eral Settlement of Parshall Flumes, Presented at
the 1990 ASCE Regional Student Conf., Provo,
Utah, April.

College of Forestry and Natural
Resources

Forest & Wood Science

Masters of Science

MACDONALD, M.A. 1990. A Household De-
mand Model for Commercial Fuelwood in
Colorado. M.S. Professional Paper. Colo. State
Univ., Fort Collins. 21 p.
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Journal Articles

COHEN, W.B., OMI, P.N., and KAUFMANN,
M.R. 1990. Water Transport and Energy Ab-
sorbed by Heated Lodgepole Pine Branch Tips.
Forest Science 36(2):246-254.

DEBBINGER. R.D. and ALLDREDGE, A.W.
1989. Management Implications of Variations
in Pronghorn Social Behavior. Wild!. Soc. Bull.
17:82-87.

LONG, J.N. and SMITH. F.W. 1990. Determinants
of Stem wood Production in Pinus Contorta var.
latfolia Forests: The Influence of Site Quality
and Stand Structure. J. of Applied Ecology
27:847-856.

LYNCH, D.L. 1990. Colorado Logging Accidents:
1984-1988. Is it Safe in the Woods? Western J.
of Applied Forestry. October. 5(4):132-135.

PLATAIS, G.H. and BE I I ERS, D.R. 1989. A
Computer Model for Economic Analysis of
Short Rotation Coppice Plantations Applica-
tion to Eucalyptus. Revista A' rvore 13(2):210-
215.

RIDEOUT, D.B. and OMI, P.N. 1990. Alternative
Expressions for the Economic Theory of Forest
Fire Management. Forest Science 36(3):614-
624.

SASSER, C. and BINKLEY, D. 1989. Nitrogen
Mineralization in High Elevation Forests of the
Appalachians. II. Patterns With Stand Develop-
ment in Fir Waves. Biogeochemistry 7:147-
156.

STRADER, R., BINKLEY, D., and WELLS, C.
1989. Nitrogen Mineralization in High Eleva-
tion Forests of the Appalachians. I. Regional
Patterns in Spruce-fir Forests. Biogeochemistry
7:131-145.

WRIGHT, P. and RIDEOUT, D.B. 1990. Recent
Experiences With End Result Contracting on
National Forestlands in the West. Western J. of
Applied Forestry 5(4):119-123.

Professional Papers

BETTERS, D.R. 1989. Harvesting Short Rotation
Plantations in Brazil. Paper presented at Terres-
trial Energy Crops Conf. and Wkshp. U.S.
Dept. of Energy, Oak Ridge National Labora-
tory. Washington, D.C.

BETTERS, D.R., MARKSTROM, D.C., and AUK-
ERMAN, R. 1990. Cost, Time and Benefit
Measures for Personal Use Fuelwood Collec-
tion in Colorado. USDA FS Res. Paper RM-
287. RMF&RES, Fort Collins. 4 p.

DYER, A.A. 1990. An Evaluation of Efficiency
Analysis in National Forest Planning. Soc. of
American Foresters Ann. Mtg., Washington,
D.C., July 31,1990.

DYER, A.A. 1990. The Role of GIS Technology in
Natural Resource Management. Soc. of Range
Mgmt. Mtg., Fort Collins. November 26, 1990.

EDMONDS, R., BINKLEY, D., FELLER, M.,
SOLLINS, P., ABEE, A., and MYROLD, D.
1989. Nutrient Cycling: Effects on Productivity
of NW Forests. In: Maint. Long-Term Prod. of
PNW For. Eco., D. Perry, et al., (eds.). Timber
Pr. pp. 17-35.

GRENDER, J., DELL, T.R., and REICH, R.M.
1990. Theory and Derivation for Weibull Pa-
rameter Probability Weighted Moment Estima-
tors. Res. Pap. SO-260, New Orleans, LA,
USDA FS, So. For. Exp. Stn. 19 p.

HERNANDEZ, J.C. and BE VIERS, D.R. 1990.
Applications of Input-Output Analysis-Pro-
duction in the Forest Activity. Proc.: Mexican
Forestry Congress, Toluca, Mexico, July 1989.
pp. 108-111.

OMI, P.N. 1990. Computer Simulation of Fire Ef-
fects on Forest and Rangeland Resources.
FTRELAMP in Retrospect. In: The Art & Sci.
of Fire Mgmt., Proc. of 1st Ann. Mtg. & Wk-
shp., IWFC., 10/24-27/88, Kananaskis Co., Al-
berta.

OMI, P.N. 1990. Prescribed Fire Monitoring and
Evaluation. In: Proc. of the Effects of Fire in
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Management of Southwestern Natural Re-
sources, November, 15-17, 1988, Tucson, AZ.

OW, P.N. and KALABOKIDIS, K. 1990. Fire
Severity and Damage on Extensively Versus
Intensively Managed Forest Lands Within the
North Fork Fire, 1988. (Abst.) Northwest Sci.
64(2): 114.

REICH, R.M., MIELKE, P.W., and HAWKS-
WORTH, F.G. 1990. Application of Permuta-
tion Techniques in Analyzing Spatial Patterns.
Gen. Tech. Rep. PNW-GTR-263. Portland,
OR. USDA FS, PNW Res. Stn. 592 p.

SMITH, F.W. and LONG, J.N. 1990. A Compari-
son of Stemwood Production in Monocultures
and Mixtures of Pinus contorta var. latifolia and
Abies lasiocarpa. In: Ecol. of Mixed Spec.
Stands of Trees, M. Carmen, ed. Camb. U.
Press.

STEINICAMP, E.A. and BETTERS, D.R. 1990.
Optimal Control Theory Applied to Joint Pro-
duction of Renewable Resources. Proc.: IU-
FRO World Congress, Montreal, Canada.

WETZEL, M.R. and OMI, P.N. 1990. Anthropo-
genic Fire and Tropical Deforestation--A Lit-
erature Perspective. Presented at Fire and the
Environment: Ecological and Cultural Perspec-
tives. An Int'l Symp., Knoxville, TN. 3/24/90.

Natural Resource Ecology Lab

Professional Papers

NATIONAL ATMOSPHERIC DEPOSITION
PROGRAM. 1990. NADP Technical Commit-
tee Meeting Abst. of Papers; San Antonio, TX;
Oct. 29-Nov. 1, 1990. Colo. State Univ., Fort
Collins. 22 pp.

NATIONAL ATMOSPHERIC DEPOSITION
PROGRAM. 1990. NADP/NTN Annual Data
Summary: Precipitation Chemistry in the
United States; 1989. Colo. State Univ., Fort
Collins. 482 p.

NATIONAL ATMOSPHERIC DEPOSITION
PROGRAM. 1990. NADP/NTN Site Rpt.: Pre-

cipitation Chemistry Data. Colo. State Univ.,
Fort Collins. 98 p.

NATIONAL ATMOSPHERIC DEPOSITION
PROGRAM. 1990. Quality Assurance Plan:
NADP/NTN Deposition Monitoring. Natural
Resource Ecology Laboratory, Colo. State
Univ., Fort Collins.

Range Science

Doctorate of Philosophy

MILLER, M.S. 1990. Blue Grama Growth and De-
velopment and Soil Microbial Processes in
Atrizine-treated Microcosms. Ph.D. Disserta-
tion. Colo. State Univ., Fort Collins.

NOOR, M. 1990. A Simulation Study of Runoff and
Soil Loss From Ungrazed and Grazed Riparian
Areas. Ph.D. Dissertation. Colo. State. Univ.,
Fort Collins. 121 p.

Masters of Science

BEETCH, N.A. 1990. Cubed Alfalfa as a Supple-
ment for Summer-Grazed Steers on Shortgrass
in Southeastern Colorado. M.S. Thesis. Colo.
State Univ., Fort Collins. 34p.

BEMHAJA, M. 1990. Defoliation and Nitrogen
Affect Biomass Allocation of Two Riparian
Species. M.S. Thesis. Colo. State Univ., Fort
Collins.

CLEMENTS, A.R. 1990. Seasonal Defoliation Ef-
fects on Two Important Montane Riparian Spe-
cies. M.S. Thesis. Colo. State Univ., Fort
Collins. 94p.

COTTS, N.R. 1990. Evaluation of Restoration
Techniques for Grand Teton National Park.
M.S. Thesis. Colo. State Univ., Fort Collins. 97

p.

NEMMAOUI, C. 1990. Efficiency of Use of Meta-
bolizable Energy for Gain by Heifers Grazing
Crested Wheatgrass. M.S. Thesis. Colo. State
Univ., Fort Collins. 57p.

POPOLIZIO, C.A. 1990. Successional Status of
Montane Riparian Vegetation Under Four Lev-
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els of Grazing. M.S. Thesis. Colo. State Univ.,
Fort Collins. 191 p.

POPOVICH, S.J. 1989. Relationships Between In-
dividual Ponderosa Pine and Underlying Vege-
tation in Colorado. M.S. Thesis. Colo. State
Univ., Fort Collins.

RICHARD, C.E. 1990. Nitrogen and Phosphorus
Effects on Blue Gram a and Buffalograss Inter-
actions. M.S. Thesis. Colo. State Univ., Fort
Collins. 78 p.

TIGLAS, D.A. 1990. Management Strategies for
Four Subspecies of ARTEMISIA TRIDEN-
TATA. M.S. Thesis. Colo. State Univ., Fort
Collins.

Journal Articles

BONHAM, C.D., MACK, S.E., and TRLICA, M.J.
1990. Leaf Conductance and Transpiration of
Winterfar Associated With 2 Species of Wheat-
grass on Disturbed Sites. J. Range Mgmt.
43:501-505.

BURKE, I.C., SCHIMEL, D.S., PARTON, W.J.,
YONKER, C.M., and JOYCE, L.A. 1990. Re-
gional Modeling of Grassland Biogeochemistry
Using GIS. Landscape Ecol. 4:45-54.

CARPENTER, A .T., MOORE, J.C., and RE-
DENTE, E.F. 1990. Plant Community Dynam-
ics in a Semiarid Ecosystem in Relation to
Nutrient Addition Following a Major Distur-
bance. Plant and Soil 126:91-90.

COFFIN, D.P. and LAUENROTH, W.K. 1990. A
Gap Dynamics Simulation Model of Succes-
sion in the Shortgrass Steppe. Ecol. Mod.
49:229-266.

COFFIN, D.P. and LAUENROTH, W.K. 1990.
Vegetation Associated With Nest Sites of
Western Harvester Ants (POGONOMYREX
OCCIDENTALIS) in a Semiarid Grassland
Amer. Mid!. Nat. 123(2):226-235.

EL AICH, A., RITTENHOUSE, L.R., KAMH-
'CAMEL S., and AIT MHAND, T. 1990. Pro-
duction and Behavior of Sheep in the Moyen

Atlas Morocco at Three Stocking Rates. J.
Range Mgmt. 43:390-395.

MILCHUNAS, D.G., LAUENROTH, W.K.,
CHAPMAN, P.L., and KAZEMPOUR, M.K.
1990. Community Attributes Along a Perturba-
tion Gradient in a Shortgrass Steppe. J. Vegeta-
tion Science 1:375-384.

McLENDON, T. and REDENTE, E.F. 1990. Nitro-
gen and Phosphorus Effects on Secondary Suc-
cession Dynamics on a Semiarid Sagebrush
Site. Ecol. Soc. America Ann. Mtg. 71:248.

ORODHO, A.B., TRLICA, M.J., and BONHAM,
C.D. 1990. Long-term Heavy Grazing Effects
on Soil and Vegetation in the Four-Corners
Region. Southwestern Naturalist. 35:9-14.

ORODHO, A.B., and TRLICA, M.J. 1990. Clip-
ping and Long-term Grazing Effects on
Biomass and Carbohydrate Reserves of Indian
Ricegrass. J. Range Mgmt. 43:52-57.

SCHULZ, T.T. and LEININGER, W.C. 1990. Dif-
ferences in Riparian Vegetation Structure Be-
tween Grazed Areas and Exclosures. J. Range
Mgmt. 44:294-298.

STARK, J.M. and REDENTE, E.F. 1990. Copper
Fertilization to Prevent Molybdenosis on Re-
torted Shale Disposal Piles. J. Envir. Quality.
19:502-504.

STARK, J.M. and REDENTE, E.F. 1990. Plant
Uptake and Cycling of Trace Elements on Re-
torted Shale Disposal Piles. J. Envir. Quality.
19:495-501.

TRLICA, M.J. and BIONDINI, M.E. 1990. Soil
Water Dynamics, Transpiration, and Water
Losses in a Crested Wheatgrass and Native
Shortgrass Ecosystem. Plant and Soil. 126:187-
201.

Professional Papers

BONHAM, C.D. and MACK, S.E. 1990. Root Dis-
tribution of EUROTIA LANATA in Associa-
tion With Two Species of AGROPYRON on
Disturbed Soils. Bot. Gaz. (Dec).
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JOHNSON, D.E., BORMAN, M.M., and RITTEN-
HOUSE, L.R. 1990. Paper on Intake and Fecal
Production of Wild Horses and Domestic Cat-
tle. Poster Paper presented at 43rd Ann. Mtg. of
Soc. for Range Mgmt at Reno, February 19.

LEININGER, W.C., and S'TEDNICK, J.D. 1990.
Range Management. CHPT. 18, In: R.A.
YOUNG and R.L.G. GEISE (eds.). Introduc-
tion to Forest Science. 2nd ED. John Wiley &
Sons, Inc. pp. 384-392.

POPOVICH, S.J., MITCHELL, J.E., and
BARTLETT, E.T. 1990. Competition Between
Individual Ponderosa Pines and the Underlying
Vegetation. Abst. of the 43rd Ann. Mtg. Soc.
for Range Mgmt., Feb. 19-24, Reno, NV. Abst
No. 130.

QUIGLEY, T.M. and BARTLETT, E.T. 1990.
Livestock on Public Lands: Yes! In: F.W. Ober-
miller and Dodi Reesman (eds.), Current Issues
in Rangeland Resource Economics. Oregon
State Univ. Ext. Serv. Special Rpt. 852. pp. 1-5.

RICHARD, C.E., and REDENTE, E.F. 1990. Com-
petition Between Blue Grama and Buffalograss
for Nitrogen and Phosphorus. Abst Soc. for
Range Mgmt. Ann. Mtg., Reno, NV.

Reports to Industry

GOETZ, H. 1990. Manage the Range. Gelbvieh
World. July/August Issue.

RODRIGUES, A., CARANDE, V.G.,
BARTLETT, E.T., and REICH, R.M. 1990.
Steer Production Variability Under Three
Stocking Rates in Southeastern Colorado: A
Stochastic Simulation Approach. Colo. State
Univ. Dept. of Range Science Seri

College of Natural Sciences

Biochemistry

Journal Articles

HAMMES, S.L., MAZZOLA, L., BOXER, S.G.,
GAUL, D.F., and SCHENCK, C.C. 1990. Stark

Spectroscopy of the Rhodobacter sphaeroides
Reaction Center Heterodimer Mutant. Proc.
Natl. Acad. Sci. USA 87, 5682-5686.

NAGARAJAN, V., PARSON, W.W., GAUL D.,
and SCHENCK, C. 1990. Effect of Directed
Mutations of the Tyrosine at Site (M)210 on the
Primary Electron Transfer Process in Rhodo-
bacter sphaeroides. Proc. Natl. Acad. Sci. USA
87, 7888-7892.

NEHRA, N.S., STUSHNOFF, C., and KARTHA,
K.K. 1990. Regeneration of Plants From Imma-
ture Leaf-derived Callus of Strawberry (Fra-
garia ananassa). Plant Science. 66:119-126.

Professional Papers

BOXER, S.G., LOCKHART, D.J., HAMMES, S.,
MAZZOLA, L., KIRMAIER, C., HOLTEN,
D., GAUL, D., and SCHENCK, C. 1990. In:
Current Research in Photosynthesis, M. Balt-
scheffsky, ed., Kluwer Academic Publishers,
Boston, 1:113-116.

ESENSEE, V., STUSHNOFF, C., and FORSLINE,
P.L. 1990. Cryopreservation of Dormant Grape
(Vitis sp.) Buds. HortScience. 25(9):1073 (Ab-
str.).

STUSHNOFF, C. 1990. Chapter 11. Amelanchier
species. In: J.N. Moore and J. Ballington (eds.),
Genetic Resources of Fruit Crops. The Interna-
tional Soc. for Horticultural Science, Wagenin-
gen, The Netherlands.

STUSHNOFF, C. 1990. Cryopreservation of Dor-
mant Buds From Woody Plants and the Poten-
tial Application to Nut Tree Germplasm.
(Invited presentation to the 81st Ann. Mtg.
Northern Nut Growers Assoc) Univ. Nebraska,
Aug. 5-8, 1990.

STUSHNOFF, C. and TOWILL, L.E. 1991. Bud
Hardiness. In: Encyclopedia of Science and
Technology. McGraw Hill, N.Y. pp. 440-442.

STUSHNOFF, C., FORSLINE, P.L., TO WILL, L.,
and WADDELL, J. 1990. Cryopreservation of
Dormant Apple (Malus sp.) Buds. HortScience.
25(9):1090. (Abst.).
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STUSHNOFF, C., NEHRA, N.S., CHIBBAR,
R.N., KARTHA, K.K., DATLA, R.S.S., and
CROSBY, W.L. 1990. Genetic Transformation
of Strawberry by Agrobacterium tumefaciens
Using a Leaf Disk Regeneration System. CIRB,
Colo. Biotech. Symp.

Biology

Doctorate of Philosophy

GAJADHAR, A.A. 1990. Molecular Karyotyping
and rRNA Studies of Sarcocystis muris. Ph.D.
Dissertation. Colo. State Univ., Fort Collins.

RAINES, K.M. 1990. Epizootiology of Sarcocystis
on Rangeland. Ph.D. Dissertation. Colo. State
Univ., Fort Collins.

Journal Articles

SHERMAN, J., STACK, S., and ANDERSON, L.
1989. Synaptic Irregularities in Solanaceous
Plants. Am. J. Bot 76:154.

SHERMAN, J., STACK, S., and ANDERSON, L.
1989. Two-Dimensional Spreads of Synap-
tonemal Complexes From Solanaceous Plants.
IV. Synaptic Irregularities. Genome 32:743-
753.

STACK, S. 1990. Structures that Stain With Silver
in the Nuclei of Angiospennous Plant Cells. I.
Nucleoli, Nucleolus Organizers, Kinetochores,
Chromosome Cores, and Synaptonemal Com-
plexes. Am. J. Bot. 77:78.

STACK, S. 1990. Structures that Stain With Silver
in the Nuclei of Angjospermous Plant Cells. II.
The Nucleolar Cycles in Mitosis and Meiosis.
Am. J. Bot. 77:78.

STACK, S., ANDERSON, L., and SHERMAN, J.
1989. Chiasmata and Recombination Nodules
in Lilium Longiflonim. Genome. 32:486-498.

Chemistry

Doctorate of Philosophy

L'EMPEREUR, K.M. 1989. Iridoid Glycoside and
Pyrrolizidine Alkaloid Sequestration by Spe-

cialist Lepidoptera. Ph.D. Dissertation. Colo.
State Univ., Fort Collins.

Journal Articles

McGUINNESS, S.M., ROESS, D.A., and BARI-
SAS, B.G. 1990. Acute Toxicity Effects of
Mercury and Other Heavy Metals on HeLa
Cells and Human Lymphocytes Evaluated Via
Microcalorimetry. Thermochimica Acta.
172:131-145.

SCHNEIDER, M.J. and STERMITH, F.R. 1990.
Uptake of Hostplant Alkaloids by Root Para-
sitic Pedicularis (Scrophulariaceae) Species.
Phytochemistry. 29:1811-1814.

WILLIAMS, R.M. and CUSHING T.D. 1990. Syn-
thetic Studies on Paraherquamide: Synthesis of
the 2H-1,5-Benzodioxepin Ring System. Tetra-
hedron Lett. 31:6325.

WILLIAMS, R.M., GLINKA, T., KWAST, E.,
COFFMAN, H., and STILLE, J.K. 1990.
Asymmetric, Stereocontrolled Total Synthesis
of (-)-Brevianamide B. J. Am. Chem. Soc.
112:808.

Professional Papers

STERMITZ, F.R., SCHNEIDER, M.J., SCHELL,
L.D., and McGREGOR, S. 1990. Toxic Pyr-
rolizidine, Quinolizicline and Piperidine Alka-
loids of Root Parasitic Plants Used in Folk
Medicine. Proc. 3rd Int. Symp. on Poison
Plants. IA State Univ. Press, Ames, IA.

College of Veterinary Medicine and
Biomedical Sciences

Microbiology

Journal Articles

AURIGEMMA, R.E., M.C. SIMON, W.S. HAY-
WARD, and R.E. SMITH. 1990. Preparation of
a Detailed Restriction Map of the Avian Leuk-
osis Virus MAV-2(0). Avian Diseases. 34:99-
105.
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Physiology

Doctorate of Philosophy

IVANI, K.A. 1990. Micromanipulation of Murine
Gametes During in vitro Fertilization and Early
Embryonic Development. Ph.D. Dissertation.
Colo. State Univ., Fort Coffins. 155 p.

Journal Articles

DINSMORE, R.P., ENGLISH, P.B., MAT-
THEWS, J.C., and SEARS, P.M. 1990. Effect
of Milk Sample Delivery Methods and Arrival
Conditions on Bacterial Contamination Rates.
Cornell Vet. 80:243-250.

GREGG, D.W. and NETT, T.M. 1990. Effects of
Enclomiphene on Estradiol-Induced Changes
in LH Secretion in Ewes. J. Anim. Sci. 68:3293-
3299.

JOHN, G.H., CARLSON, J.0., KIMBERLING,
C.V., and ELLIS, R.P. 1990. Polymerase Chain
Reaction Amplification of the Constant and
Variable Regions of the Bacteroides nodosus
pilin Gene. J. Clin. Microbiol. 28:2456-2461.

NIEVES, R.A., ELLIS, R.P., and HIMMEL, M.E.
1990. Monoclonal Antibody Purification of
Trichoderma reesei EGI. Appl. Biochem.
Biotech. 24/25:397-406.

NIEVES, RA., HIMMEL, M.E., TODD, R.J., and
ELLIS, R.P. 1990. Cross-reactive and Specific
Monoclonal Antibodies Against Cellobiohy-
drolases I and Cellobiohydrolases II of Tricho-
derma reesei. Appl. Environ. Microbiol.
56:1103-1108.

SEIDEL, G.E., Jr. 1991. Embryo Transfer: The
Next 100 Years. Theriogenology. 35:171-180.

WILTBANK, M.C. DISIUN, M.G., FLORES, J.A.,
and NISWE,NDER, G.D. 1990. Regulation of
the corpus luteum by Protein Kinase C. II.
Inhibition of Lipoprotein-Stimulated Steroido-
genesis by Prostaglandin F2. Biol. Reprod.
42:239-245.

Professional Papers

BOYD, G.W. 1990. Practical implications of the
Colorado Integrated Resource Management
Program. Tri-State Cow/Calf Symposium.

ELSDEN, R.P. and SEIDEL, G.E. JR. 1990. Proce-
dures for Recovery, Bisection, Freezing, and
Transfer of Bovine Embryos. Colo. State Univ.
Anim. Reprod. Biotechnol. Lab., Bulletin No.
2, Revised. 38 p.

IRM. 1990. IRM Bull and Replacement Heifer
Workshop Proceedings. Colo. State Univ., Fort
Collins.

ODDE, K.G. 1990. Integrating Resources and Dis-
ciplines. In: Lowering Beef Cattle Production
Costs. National Conf. Colo. State Univ., Fort
Coffins.

SEIDEL, G.E., Jr. 1990. Basic Principles of Experi-
mental Design. In: The Experimental Animal in
Biomedical Research. B. Rollin and M.L. Kesel
(eds.). CRC Press, Boca Raton, FL. 1:81-93.

SEIDEL, G.E., Jr. 1990. Biotechnology: Geneti-
cists in the Pasture. Information Please Alma-
nac, Houghten Mifflin Co., Boston. pp.
529-530.

WILTB ANK, M . C. , KNICKERBOCKER, J. J. ,
WIEPZ, G.J., and NISWENDER, G.D. 1990.
Ovine Conceptal Protein Blocks the Action of
Prostaglandin F2 (PGF2) on Large Luteal Cells.
Biol. Reprod. 42(suppl 1):77 (Abstr. 111).

Reports to Industry

BOYD, G.W., GUTIERREZ, P.H., and BISHOP,
R.R. 1990. The San Miguel Basin Heifer Test:
An Integrated Selection and Development Pro-
gram for Producers. Beef Prog. Rpt., Colo.
State Univ., Fort Coffins.

IRM. 1990. IRM Impact Newsletter. Jan-Apr 1990,
May-Aug 1990, Sept-Dec 1990, circulation
2000.

IRM. 1990. The 90's Approach to Cowherd Nutri-
tion. Workshop Proceedings. Cola State Univ.,
Fort Collins.
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MOR11MER, R.G., BOYD, G.W., and MORRIS,
D.L. 1990. Evaluating the Impact of Cow Con-
dition Score on Production Parameters--A
Comparison Between Two IRM Cooperators.
Beef Prog. Rpt. Colo. State Univ., Fort Coffins.

SEIDEL, G.E., Jr. 1990. A Look Ahead to High-
Tech Cattle. Beef (Feb):38-39.

SHARP, R., HOLMAN, K., GUTIERREZ, P.,
DALSTED, N., and SCHAUBERT, D. 1990.
Farm and Ranch Spreadsheet: Record Manage-
ment System (RMS). XCM-9015 Colo. State
Univ. Coop. Ext. Svc., Fort Collins.
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1991 Research Center Field Day Schedule

March 29 Colorado State Bull Seminar. Pathology Building, Colorado State. 7:00 p.m.

March 30 Colorado State Bull Sale. Livestock Pavilion, Colorado State. 1:30 p.m.

April 13 Northeast Colorado Bull Test Association Sale. Eastern Colorado Research Center, Akron. 12:00
noon.

April 15 John E. Rouse/Colorado State University Beef Improvement Center. Saratoga, WY. 12:00 noon.
Bull sale.

April 21 San Juan Basin Research Center. Hesperus. 1:30-4:00 p.m. Bull Selection Forum - to include
pulmonary arterial pressure demonstration, breeding soundness evaluation, and Expected Progeny
Differences; inspection of sale bulls.

April 22 San Juan Basin Research Center. Hesperus. 12:00 noon. Four Corners Bull Sale.

May 21 Eastern Colorado Research Center. Akron. 4:00 p.m. Tour of facilities; presentations and
discussion on cow-calf nutrition, feedlot nutrition and reproduction. Complimentary evening meal
served.

June 13 Southeastern Colorado Research Center. Springfield. 9:00 a.m.-3:00 p.m. Supplement, grass
planting, and grazing management studies. Noon meal provided.

June 18 Wheat Field Day. Plainsman Research Center, Walsh. 4:00 p.m. Will cover wheat varieties and
information regarding the Russian Wheat Aphid.

June 25 San Juan Basin Research Center. Hesperus. 10:00 a.m.-3:30 p.m. Summer field day. Cow-calf
production and grazing trials.

June 25 USDA Central Great Plains Research Station. Akron. 8:30 a.m.-12:00 noon. Crop rotation
studies, water management and irrigation studies, weed management studies, soil fertility and winter
wheat variety trials.

July 3 Mountain Meadow Research Center. Gunnison. 8:30 a.m.-1:30 p.m. Tour of Routt County forage
growing sites as part of the Third Intermountain Meadow symposium. Meet at the Steamboat
Springs, CO Sheridan Resort and Conference Center. Reserved bus transportation; cost $17.50. Call
(303) 641-2515 before June 26th.

July 11 Orchard Mesa Research Center. Grand Junction. 10:00 a.m.-3:00 p.m. In cooperation with the
Western Colorado Horticultural Society. Performance of apple, apricot, and peach varieties and
rootstocks; effects of reduced deficit irrigation and root restriction on peach tree size control; pest and
disease contnol options; X-disease and vector relationships; peach mosaic susceptibility studies;
vineyard establishment procedures; vineyard irrigation and vine hardiness.

July 16 Colorado State University Agricultural Field Day. Fort Collins. 1:30 p.m. Bay Farm Research
Facility. Review of Integrated Pest Management program. 4:00 p.m. Agronomy Research Center.
Review of various crop production research.

August 1 Fruita Research Center. Grand Junction. 4:00 p.m. Tours of soybeans, dry beans, corn fertility,
small grains, alfalfa, asparagus, Russian Wheat Aphid and irrigation research. Complimentary
evening meal served.

August 2 Horticulture Research Center. Fort Collins (near Anheuser Busch, off 1-25 and Mountain Vista
Drive). 8:00 a.m.-4:00 p.m. Review of turfgrass and landscape horticulture research projects. Call
(303) 491-7018 for registration and information.

August 15 Southwestern Colorado Research Center. Yellow Jacket. 3:30-7:30 p.m. Dryland conservation
tillage; dryland bean nurseries; irrigated bean and small grain variety trials, irrigated alfalfa and bean
demonstration plots. Evening meal provided.
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