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Generally, issues of this newsletter
arefocused on onetopic or several
burning contemporary issues. This
newdletter isdeliberately unfocused.
Our intent with thisissueisto provide
our readers with a sampling of the
many research and outreach projects
ongoing in the Department of Soil
and Crop Sciences and affiliated
research stationsand provide contact
information for those projects.
Because of length considerations, this
newsletter is not intended to be a
definitivelist of all departmental or
station activities, only asampling to
provideyou with an ideaof thework
conducted by faculty and staff here
and by collaborating departments

and agencies. Most of the projects
summarized herearepartialy or fully
funded by the Colorado Agriculture
Experiment Station. Faculty and staff
are continually appreciative of this
funding as they strive to serve the
citizens of Colorado in finding
improved methods of producing food
and fiber while better understanding
and protecting our environment. Feel
freeto contact the primary researcher
to get more information on their
project.

Troy Bauder

Extension Specialist
tbaud@l amar.col ostate.edu
970-491-4923

Colorado State University, U.S. Department of Agriculture, and Colorado counties cooperat-
ing. Cooperative Extension programs are available to all without discriminatin. The informa-
tion given herein is supplied with the understanding that no discrimination is intended and no
endorsement by Colorado State University Cooperative Extension isimplied.


http://www.colostate.edu/Depts/SoilCrop
http://www.colostate.edu/Depts/SoilCrop/extension/Newsletters/news.html
http://www.ext.colostate.edu/
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Cropping Systems Management Projects

M anaging M ountain M eadowsfor Sustainable Forage Production

Joe Brummer and Dan Smith

Hay production for the long winter
feeding periodisamajor cost for high
elevation livestock producers and a
logical areainwhichto cut costs. One
problem producers face during the
haying seasonisthedifficulty inputting
up high quality hay due to frequent
afternoon thundershowers. Not only
doesforagequality declineunder these
conditions, but someranchersarefaced
with paying large haying crews for
extended periodswithout the benefit of
actually putting up any hay. One

potential solutiontothisproblemisto
put hay up asbig round balesilage or
baleage. Essentially, putting up hay as
baleage takes weather out of the
equation because baing cantakeplace
at moisture levels up to 70%. The
objectiveof thisstudy wasto evaluate
the performance of steersthat werefed
either baleage only, dry hay only, or a
combination of baeageinthemorning
and dry hay at night. During thisstudy,
steers were fed free choice hay with
no other supplements from early
December to late March. Gainsover
theentirefeeding period averaged 1.06,
0.90, and 0.86 Ib/head/day for the
steers fed a combination of hay,
baleage only, and dry hay only,
respectively. The rea advantage of
feeding the combination of baleageand
dry hay cameduring March whenthe
steers fed the combination of hays
gained 1.74 1b/head/day compared to

1.41 and 1.08 |b/head/day for the
baleage and dry hay only groups,
respectively. Based on resultsto date,
it appearsthat preserving and feeding
mountain meadow hay asbdeageoffers
aviableaternativeto normal dry hay.
Even though thereisacost associated
with preserving hay asbaeage (plastic
wrap and additional equipment), part
of that cost can be offset by the
improved weight gainson calvesthat
arepossblefromfeedingacombination
of baleageand dry hay.

Joe Brummer

Research Scientist

jbrummer @lamar.colostate.edu
970-641-2515
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ManagingArthropod
Pestson Irrigated Crops
of theArkansasValley

Frank Schweissing

Theuseof Bt cornvarietieshavegiven
growersin southeastern Colorado an
important tool to reduceor eiminatethe
losses caused by the southwestern corn
borer (SWCB) to corn production.
Due to the requirement for borer
refugesand areaswherethe SWCB is
not a yearly problem, the use of an
effective insecticide is important.
Average damage to corn in the
insecticidetrestmentswas measured by
percent broken and lodged (B/L) stalks
and grainyield intwo tests 2000 and
2001. When insecticide application
becomes necessary, one application of
lambda-cyhdothrin (3.3B/L, 11,930kg/
ha), bifenthrin (5.4B/L, 11,633kg/ha) or
carbofuran (6.0B/L, 11,290kg/ha)
providesasgood or better yieldsthan
esfenvalerate (12.7B/L, 10,258kg/ha),
permethrin (12.0B/L, 9,828kg/ha) and
chlorpyrifos(21.7B/L, 9,400kg/ha) at
either one or two applications.
Reducing the amount of insecticide
introducedintothecropping sysemaso
reducescogtstothegrowers. Thisstudy
aldsgrowersand consultantsinmaking
more informed pest management
decisons.

Frank Schweissing
Associate Professor
fschwei @ria.net
719-254-6312
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There are areas within the same field that produce different levels of grain

yield.

Precison Farming Strategies
to I ncrease Profitability and Sustainability in
Irrigated Agriculture

Raj Khosla, Dwayne\Westfall, Frank Peairs, Phil Westra, Dale Heer mann,

and Kim Fleming

Development and adoption of
productivity level management zone
systemsto help farmersbetter manage
theinherent variability of farmfields
could reduceenvironmentally senditive
agricultura inputs, maintain or incresse
grain production, increase net profit,
and enhanceefficiency of agricultura
inputs. Managing farms site-
specificaly, based on spatid distribution
of weed-seed bank, insect populations,
or spatial soil color, topography and
farmer’s experience, haspotential to
improve the efficiency of the whole
agricultura systeminaprofitableand
environmentally responsible manner.

Duringthefirst year (2001) of thisstudy,
productivity level management zones
were developed using techniques
delineating management zones at 4
different fidldlocationsin NE Colorado
for cornand onionsmeasuring nutrients,
weeds, insects, diseases, andirrigation
management within each zone.

Raj Khosla

Assistant Professor
rkhosla@lamar.col ostate.edu
970-491-1920
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| mproving Crop and Soil Management in Dryland Agroecosystems

Gary Peterson and Dwayne Westfall

Historicaly, wheet-fallow hasbeenthe
predominant dryland cropping system
in Eastern Colorado. However this
system hasahigh erosion potential and
margind profitability.

Data collected from 1986-1997
indicatesthat cropping systemswith
three and four year rotations were
superior to two year wheat-fallow
systemsincreasing 70% in annualized
grain production and 25-40% inreturn
toland, labor, capita, and management.
Dryland corn acreage has increased
14-fold and total summer crop acreage
hasincreased by 500,000in Colorado
since 1986. However, three years of
recent study determined that soybean

isnot afeasible crop for these systems
with currently available varietiesand
Proso millet replace soybean next year.
Joint experimentswith entomologists
sudying theeffectsof cropping sysems
on populations of beneficial and bio-
control of pest insectsareintheir 4th
yedr.

This project has had an enormous
impact ondryland farmingin Colorado.
Assuming summer cropsaregrownin
a3-year rotation (wheat-summer crop-
falow), thereare now about 1,500,000
acresinmoreintensivecropping sysems
compared to 75,000in 1986, resulting
in an increase in net return of
$18,750,000 per year, based on an

increased return of $12.50/acre.
Producersattending annual field days
havedsopublicly testified that they have
used findingsof thisresearch project to
move from wheat-fallow to more
continuous cropping. The net
environmentd effect ispogtivebecause
Peterson and Westfalls' new systems
provide high amounts of year round
cover that reduce soil erosion by 80to
99%.
Gary Peterson
Professor
gary.peterson@col ostate.edu
970-491-6804

Performanceof Hybrid Poplar in Agroforestry at Fruita

Calvin H. Pearson

Hybrid poplars are suitable for a
number of uses including pulp,
lumber and plywood, fuel,
conservation, and ornamental
plantings. A hybrid poplar clone
evaluation study consisting of eight
hybrid entrieswasinitiated in 2000
at the Western Col orado Research
Center (WCRC) at Fruita. Initial
interest in hybrid poplar under
agroforestry was the result of
decreased access to timber
resourceson publiclandsinWestern
Colorado and surrounding areasand
increased hauling coststo transport
logsover long distancesfrom harvest
sites to manufacturing facilities.
Growth of hybrid poplarsin 2001
after two years of production was

exceptional. Of the total number of
treesmeasured, most hybrid cloneshad
only oneor two missing trees. Growth
of the hybrid poplarsfor thetwo years
of production has been exceptional.
Treeheight, averaged acrossdl hybrids
was 22 feet, diametersranged from2.4
to 4.0 inches. There was significant
variability amongthepoplar hybridsfor
rangein measurementsfor treeheight,
trunk diameter at the soil surface, and
at aone-meter height. Theimpressive
growth of the poplarsto date in this
study at Fruitahas created substantial
interest fromthe public.

Calvin H. Pearson

Professor

calvin.pear son@col ostate.edu
970-858-3629
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Crop Improvement and Biotechnology Projects

I mproving the Quality and Per for mance of
Colorado Wheat

Scott Haley

The primary objectiveof thisresearch
is to develop and release improved
wheat cultivars and germplasm with
enhanced grain yield, multiple pest
resistancetraits, and desirableend-use
quality characteristics. Devel opment of
improved wheat cultivarswill reduce
costsof whest production, minimizethe
use of chemical pesticides, and alow
more successful marketing of wheat to
improve farm profitability for wheat
producers and the wheat industry in
Colorado. Threeadvanced lineswere
released to seed producersasimproved
cultivars in fall 2001. ABOVE and
AP502 CL arehard red winter wheat
(HRW) cultivars that carry non-
transgenic tolerance to the new
imidazolinoneherbicdeBEY OND from
BASF Corporation. Thesewill allow
selective control of winter annual
grasses (e.g., goatgrass, brome and
cheat, and feral rye) and broadleaf
weedsthat are problematicin Colorado
and other wheat production areas. The
third cultivar, AVALANCHE, isahard
whitewinter wheat (HWW) with high
yield and superior milling and bread
making characteristics. Adoptionand
production of HWW cultivars may
provide Colorado wheat producers
with additional marketing optionsto
increasefarm profitability. Twolines
amilar toAKRON but carrying Russan
wheat aphid (RWA) resistance were
advanced for further field testing and
potential release of one line as an
improved cultivar in Fall 2002.
Experimental HWW lineswith RWA

resistance and good dual purpose
(bread and Asian noodles) were
advancedtoreplicated yield testingin
statevariety trialsin 2002. Herbicide
tolerant experimental lineswith RWA
resistance and improved milling and
baking quality were advanced to state
variety trials in 2002. Spring wheat
experimenta lineswill beevauatedin
replicated field trials in 2002 for
potential release in spring 2004.
Availability of adapted spring wheat
cultivarscarrying RWA resistance will
providegrowerswith additional spring
cropping options for reduced tillage
production systems. These
collaborative research projects were
continued or initiated in 2001 to provide
basi cinformation and tool sto enhance
the breeding efforts: inheritance and
chromosomdl |ocation of anove whesat
dresk mosaicvirus(WSMV) resstance
gene; determination of breeding
potential of gibberellic acid-sensitive
semidwarfing genes; determination of
genotypicand environmenta influences
on HWW quality characteristics;
characterization of antioxidant
propertiesof wheat grain; inheritance
and alelism of RWA-resistance in
Iranian landrace accessions.

Scott Haley

Associate Professor
shaley@lamar.colostate.edu
970-491-6483

Developing Superior
Hybrid and Inbred
QuinoaVarietiesfor
Colorado

Sarah Ward

Grower adoption of quinoa, apromising
dternativegrain crop, will beenhanced
by the devel opment of early-maturing
zero-saponin varieties suitablefor the
western U.S., which will not require
post-harvest processing to remove
bitter tasting saponins from the seed
coat. Preliminary datafor heterosis
obtained in 2001 suggest that F1 quinoa
hybridsmay yield substantially more
thantheinbred linescurrently grownin
Colorado. Forty-eight F1 hybridswere
growntogether with the parental lines
at two sitesin Colorado and Montana.
Seed set was reduced for al linesby
unusualy hot dry weather, but datafor
plant height, panicle length and dry
weight, and total above-ground plant
biomass showed F1 linesranging from
97.7% to 388.6% of the high value
parent. Twenty-six new zero-saponin
inbred lines have been developed
following screening of F2 progeny from
three crosses between low-saponinand
early-maturing South American quinoa
varieties. Theses lines are being
advancedtotheF5 generationsand will
be field-tested in Colorado and
Montanain 2002.

Sarah Ward

Associate Professor
sward@lamar.colostate.edu
970-491-2102
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M eeting Diver se Educational Needsin
Agricultural Biotechnology

Sarah Ward, Susan FritZ', Pat Byrne, NancyLewis’, Deana Namuth’, and

Julie Albrecht”

The availability of accessible,
understandable and unbiased
informationontranggeniccropswill help
the public to make better informed
decisions about this controversial
technology and itsapplications. The
transgenic crops public information
project is pursuing three fronts:
maintaining aweb sitefor the general
public, offering workshops to
information disseminators, and
evauating theresultsof our effortswith
survey indrumentsthat providedatafor
datidtica andyss.

The public-accessinformational web
gte" Transgenic Crops. anIntroduction
and Resource Guide” includes
animations of genetic engineering
methods, newsbriefs, risk and concerns
discussions, transgenic varietiesonthe
market and being developed, U.S.

government regulationsfor transgenic
crops, book and scientific journal
referencesand an extensivelist of links
to other webgtes. A Spanish-language
versionisnow under construction.

In cooperation with the University of
Nebraska-Lincoln*, public education
projectsincludelesson modulesfor on-
line distance education courses, free
workshops on transgenic crops to
scienceteachers, extension agents, and
nutritionists, and printable/
downloadable materialsavailableon
theweb site. Thiscollaborative effort
between CSU and the University of
Nebraska-Lincolnmay resultinamore
informed public debate on the subject
of transgenic crops.
Sarah Ward
Associate Professor
sward@lamar.col ostate.edu
970-491-2102

Mrunsgenic Crops;
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http://www.colostate.edu/proar ams/lifesciences/ Tr ansgenicCrops

The goal of this website is to
provide balanced information
and links to other resources on
the technology and issues
surrounding transgenic crops
(also known as genetically
modified or GM crops).

Breeding Beans
for Yield and Pest
Resistance

Mark A. Brick, J. Barry Ogg, and
Howard F. Schwartz

The Dry Bean Breeding project at
Colorado State University
concentrateson breeding pinto, black
andlight red kidney beanvarietiesand
incorporation of new genes that
provideres stanceto rust and Fusarium
wilt (FW). Fort Collinsistheprimary
sitefor breeding activities, Fruitafor
seed increase and dryland variety
development a Yellow Jacket. Severd
promising lineswith resistanceto FW
based on greenhouse evaluationsare
being increased at Fruita for field-
testing. Fieldtrialsto screenfor FW
will continueto determineif thegreen
house eva uationsisrepresentative of
field reaction to the pathogen. A
selection nursery for white mold is
being developed at Fort Collins to
develop white mold resistant lines.
Over 10,000 early generationand dlite
lineswereevauated for root rot, rust,
growth habit and adaptation each year.
Recent variety releases from this
programinclude: Montrose pinto bean
(1999), Shiny Crow black bean
(2000) and Grand Mesa pinto bean
(2001).

Mark Brick

Professor

mbrick@lamar.col ostate.edu
970-491-6551


http://www.colostate.edu/programs/lifesciences/TransgenicCrops/
http://www.colostate.edu/programs/lifesciences/TransgenicCrops/

Genomicsof
Economically mportant
Traitsin
Wheat and Barley

Nora Lapitan

Wheat is one of the most important
cereal crops in the world. Its large
genome size presents difficultiesin
cloning of important genes in this
species. Thisproject’slong-termgods
aretoprovide DNA markersfor marker
assi sted-selection of agronomictraits,
and to make cloning of genesfeasible
and practical inwheat and barley. Our
current focusisto map genesfor Russan
whest gphid (RWA) resistancein whest
and clone resistance genes. DNA
markers for tagging three RWA
resistance genes in wheat have been
developed and arebeing tested for their
usein breeding. A wheat DNA fragment
containing markers spanning an RWA
resistance gene (Dn4) has been
isolated. Thisresultindicatesthat we
may haveadready cloned theresistance
gene. Theidentification of the coding
sequencewill represent thefirst insect
ressancegeneclonedfromaplant, and
thefirst agronomically important gene
cloned fromwheat. Theseresultswill
provide insights on the molecular
mechanism of resistanceto the RWA
and may lead to the cloning of genes
that areuseful for geneticaly engineering
res stant genotypes. Tofacilitatecloning
of wheat genes, our lab has been
involvedin mapping of expressed DNA
sequences known as “expressed
sequencedtags’ or ESTs. Thusfar, we
had mapped over 300 ESTs to
chromosomesof whest.
Nora L. Lapitan
Associate Professor

nlapitan@Ilamar.colostate.edu
970-491-1921
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GeneMappingfor SressTolerancein Spring Wheat

Pat Byrne, Scott Haley and Cecil Sushnoff

This project focuses on mapping of
genes for agronomic and stress
tolerance traits in a spring wheat
population. Currently springwheat is
not acommon crop in Colorado, but it
could becomemoreimportant if higher
yielding, stresstolerant cultivarsare
developed. Theauthorsdeveloped a
population from two stress tolerant
cultivars, one with resistance to the
Russanwheat gphid (RWA). Thelines
were evaluated in 2001 at Akron
(rainfed) and Fort Collins, Colorado
(irrigated) and datawere collected on
alarge number of morphological and
yield component traits. In greenhouse
tridsthelineswereevauated for RWA
resistance. DNA from eachlinewas
evaluated for microsatellite markers
located throughout the genome. Results
to date of our marker-trait analyses
includethefallowing: (1) Grain number
per square meter was the yield
component most highly correlated with
grainyidd. (2) Averagekernd weight

wasalessimportant yield component.
(3) Two chromosome regions,
corresponding to the dwarfing loci
accounted for alarge proportion of the
variation for plant height in both
locations. The sameregionsalso had
major effectson biomass, test weight,
and daysto physiological maturity. (4)
An apparently novel locus for RWA
res stancewasdetected at thedistal end
of the long arm of chromosome 7D.
Results of this study will enhance
understanding of the genetic factors
contributing toimproved yield under
stress, whichwill lead to better yielding
wheat cultivarsfor the western Great
Plains. The newly detected RWA
resistance locus, if confirmed, will
provide another tool for breeders
deveoping resstant cultivars.

Pat Byrne

Assistant Professor
pbyrne@lamar.col ostate.edu
970-491-6985
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Soil and Water M anagement Projects

| mproving Tradition Soil
Salinity M easur ements

Grant Cardon

The main objective of thisproject is
characterizing salinity’s extent and
severity in current soil, surface, and
ground water in order to determine
drategiesfor sdinity control inirrigated
fields along 40 miles of the lower
ArkansasRiver basin. Thisregion of
the basiniscurrently estimated to be
losinganaverageof 10t0 20%inyied
dueto soil salinity, or about 900,000
bushels of corn, and 24,000 tons of
afalfa. Thecorrelation of laboratory,
|abor-intensvemeasuresof soil sdinity
with morerapidindirect methodswill
provideacritical sdinity control tool for
growersand resource managers. Rapid
indirect measures provide ameans of
mapping soil salinity, as well as
temporally and spatially monitoring
changes, enabling fast, accurate, and
cost effective evaluation of salinity
control strategies. Cardon used the
indirect soil salinity assessment tools
Electromagnetic I nduction meter (EM
meter) and Hach Company’sin-field,
quick sdinity testkit. Withabout athird
of the samples processed, preliminary
analysis showed correlation between
soil saturated paste extract EC and
commercia quick test EC.

Grant Cardon

Associate Professor
grand.cardon@col ostate.edu
970-491-6235

| mproving Prediction of ForageWater Use

Danny Smith

Accurate water use inventories are
essentid for administration of interstate
compact agreementsamong statesand
individua weter rightswithinal western
states. In many remote areas, crop
water use estimates are subject to
sgnificant errorsbecausethey arebased
on maximum and minimum daily
temperature alone. Improved
expressions of temperature and other
eadly monitored weather varigblesare
needed to adjust existing models to
account for local weather conditions.
Use of these adjusted models to
computewater useestimates, combined
withinstallation of |ow-cost westher-
monitoring devices, would resultinmore
accurate accounting of crop water use
throughout thewestern US. A locally
adapted version of the Hargreaves
radiation method should be more
accuraein ng consumptiveweater
useinirrigated mountain meadowsthan
Blaney-Criddlemethods, evenwith crop
coefficientsadjusted toloca conditions.
Previousresultshave demongtrated that

water use is poorly correlated with
averagedally temperatureregardlessof
thetemperatureexpression used. Thus,
the conventional approach of adjusting
Blaney-Criddle crop coefficients to
local conditions was inadequate
becauseit failed to account for climatic
variability associated with yearsand
sites. Previousanalysesindicate that
radiation accountsfor amuch greater
proportion of crop coefficient variability
than any expression of averagedaily
temperature. During the current
reporting year, moredetailed analysis
of thedatademondratesthat variability
insolar irradianceonadaily basiscan
be estimated using the difference
between maximumand minimumdaily
temperature. Datafrom 2001 and two
additiond growing seasonswill beused
to refine existing models using the
Hargreaves approach.

Danny Smith

Professor

dhsmith@lamar.col ostate.edu
970-491-6371
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High-Value Utilization of Manureto | mprove Soil Quality

JessicaDavis

Using manurefor high-value usesthat
improvesoil quality and soil fertility will
increase affordable transportation
distances away from concentrated
livestock producing areas. Soil quality
will beimproved, whilewater quaity is
protected. Manure can improve soil
qudity through variablesincluding soil
carbon (C), microbia activity, and
earthworm populations.

Applying 30 tons manure per acre at
threefield Stesover two yearsshowed
that active biomass C was not
sgnificantly differentinany of thesites,
but total biomass C was higher in
manured plotsat onelocation (asandy
loam with a history of manure
application). Biomass N was
sgnificantly higher inmanured plotsat
a site with clay soil and no recent
manuring history. Earthworm
populationsweretypicaly very lowin
al of thestudy Sites. Thereweretrends
regarding greater earthworm
populationsin manured plots, but no
datidicaly sgnificant differences.
Thehigher thenutrient levelsinmanure,
the greater the value of the manure.
However variability of manurenutrient
levelswithin and acrossfarms makes
manure sampling and devel opment of
religbletabular vdueschdlenging. Farm
variability wasevauated by analyzing
10 sub-samples from each of nine
manure sources and determining the
necessary sample numbers for 10%
probableerror. The project found about
25 sub-samples are necessary for N,
phosphorous, and potassium
characterization, but NH,-N and NO,-
N require over 100 sub-samples.
Manuretendsto bedrier in Colorado
and have lower NH,-N levels and

and Protect Water Quality

higher P,O,and K,O levels than  generatemorerdiablemanurenutrient
thosereported inthe Midwest. We  valuesfor our region.

have combined datawith Utah and
New Mexico to form a Mountain
West Manure Database that will

Jessica Davis

Professor & Extension Soil Specialist
jgdavis@lamar.colostate.edu
970-491-1913

e

Linbversity
Looperative
Extension

Horse M anureM anagement Wor kshop
Free Workshop, but you must call to register.

8:30am—12:00
M esa County Fairgrounds
2785U.S. Hwy 50

April 13
Grand Junction
970-249-3935

April 18 8:00am—-12:00
Castle Rock DouglasCounty Fairgrounds
303-232-6242 500 FairgroundsDr.
April 20 8:30am—-12:00
Durango L aPlata County Fairgrounds
970-247-3231 2500 MainAve.
May 4 8:30am—-12:00
Fort Collins Pickett EquineCenter (CSU)

970-491-6201 Overland Tr. between Mulberry & Elizabeth St.
Isyour horse manure piling up? Do you haveaplanfor itsuse? Cometo
the Horse Manure Management Workshop to learn about alternativesand
makeaplanfor your manure! You'll learn how to

compost usingworms, pipes, or by turning

understand regulatory requirementsfor horseowners

protect water quality from manure nutrientsand pathogens

cal culate whether you have enough land to usethe manure at home

determine optimal manureapplicationrates

market composted manureto sell (or giveaway)
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| mproving Water M anagement in Southwest Colorado

Abdel Berrada, Grant Cardon, Mark Sack, and Thomas M. Hooten

Theirrigation management study inthe
Full ServiceArea(FSA) of theDolores
Irrigation Project in southwestern
Colorado objectiveisto givegrowers
important information on effectiveweater
management tool sand practi cesthat will
help sustain current farm successand
providefor water conservationand use
efficiency. Researchiscomposed of
four main aspects: 21996 mail survey;
calibrating irrigation management
equipment for useinthe FSA; andlyzing
irrigation management equipmentingity;
and field demonstrations of new
irrigation systems.

The survey revealed several
opportunitiesfor water management
outreach and results are available at:
http://www.col ostate.edu/Depts AES
Pubs/tr01-6.pdf.

Theamount of water used per irrigated
acreexceeded theallocated amount in
6 out of 10 years, three of whichwere
exceptionally dry years. Land in
irrigated alfalfahasbeen much higher
than anticipated, but poor management
may aso beto blamefor thehigh water
usage in the FSA. Active interstate
markets, high quality hay, and good
pricesin recent years contributeto the
focusloca growersgivedfafainther
rotations. Inthefuture, extrawater from
undevel oped parts of the FSA will not
be available requiring significant
changes in crop selection and water
management. Resultsfromthisstudy
can serveasthebasi sfor implementing
a water management assistance
programinthe FSA and current follow

up research isdetermining the effects
of limited water suppliesondfafahay
production and quality to develop the
best management strategiesto address
water shortages. Watermark sensors
and Etgage atmometer were
demonstrated in 1997, 1998 and 1999
in the FSA. Watermark sensor
readings and water content of the
predominant soil typeinthe FSA hada
strong correlation. At Yellow Jacket
there was close agreement between
alfalfa reference evapotranspiration
(ETr) vduesand ETr measured withan
Etgage. Sub-surface drip irrigation
(SDI) demonstration project began at
the Southwestern Colorado Research
Station. A reductionin afalfawater
requirement may beobtained usng SDI,
providing growersinthe FSA away to
maintain afalfaproduction with less
water. The study will beginin Spring
2002.
Abdel Berrada
Research Scientist

aberrada@coop.ext.col ostate.edu
970-562-4255

Characterizing Flow and Transport Processesin Soilsat Different Scales

Greg Butters

Soil hydraulic propertiesareimportant
in many soil processes but the
measurement of these properties is
usually tediousand often difficult. At
Colorado State University, work
continues on testing and applying a
continuousflow method for rapid and
accurate measurement of soil hydraulic
conductivity and moisture retention
functions including hysteresis. The
continuousflow methodisidedly suited
for researchersevauating fundamental

soil water flow problemsliketemporal
variaionand spatia scaling/averaging
of soil hydraulic properties. The
method employs simultaneous
tensiometry, air pressure, and water
flow measurements that are easily
automated and uncommonly rapid.
Complete characterization of soil
hydraulic conductivity and moisture
retention over thetensiometer range of
soil water potentias, including wetting
and/or draining scanning curves, canbe

accomplished usually intwo daysor
less. Applicationsfor continuousflow
include water quality (e.g. salinity)
effects on hydraulic properties, the
impact of microbia processeson soil
water flow and management models
with temporal effects in hydraulic

properties.

Greg Butters

Associate Professor

gbutter s@agsci.col ostate.edu
970-491-6314
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Environmental Quality Projects

Recycling Finished and WasteWater Bioproductsto
I mprove Environmental Quality

Ken Barbarick and Jim Ippolito

Water-treatment residuals (WTR),
often called adlum, areawaste product
of treating municipal water supplies.
Thismaterid canadsorblargequantities
of phosphorus (P) may lessen Pinput
into fresh-water systems from over
gpplication of sawagebiosolidsor from
runoff from largefeedlots. Barbarick’s
studies suggest solid octacalcium
phosphate formation absorbs P from
solutionandisstableinWTR. Surface
P chemisorption as an amorphous
surface minera phasea so might occur
tostabilizeP.

Land application of biosolids provides
a less expensive means of biosolids
recyclingfor cities. Barbarick shows
that long-termrecycling of biosolidson
dryland whesat and wildfire-burn areas
is socially, environmentally and
economicaly sugtainable. Todetermine
effectson theagronomic rate of long-
term, continuousapplication of biosolids
over savenyear's, biosolidsand nitrogen
(N) fertilizer were applied to dryland
wheat on Weldloam soils. In summer
1999, incorporation of biosolidson no
till crop rotations of wheat-fallow,
wheat-corn-fallow and whesat-wheat-
corn-sunflower-fallow began on
Littleton and Englewood land near
Byers, CO. In 1997, research in the
Buffalo-Creek wildfire burn areain
Jefferson County, CO Barbarick
applied and incorporated composted
biosolidsfollowed from Denver Metro

by seeding withan US Forest Service
approved mixture. Biosolids
significantly increased biomass
production and plant canopy cover;
however, productionlevelsweresmdler
then the first year following initial
addition dueto another unusually dry
growing season.

Kenneth Barbarick

Professor

kbarbari @agsci.col ostate.edu
970-491-6394
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SudyingtheRelease of
Mnand TraceMetals
fromAcid MineDrainage
in SoilsUnder
Reducing Conditions

DeanHelil

Irrigated soils in the Alamosa River
Basin, Colorado areimpacted by water
from acid mine runoff which resultsin
acidification and metal accumulation.
The current research objective is to
determineif tracemetal sassociated with
theseMn oxidemineralsarereleased
after soilsare saturated (soil reduction)
fromirrigation. Identification of the
processes responsi blefor manganese
(Mn) andtracemeta solubilizationwill
provide information to develop
agricultural management practicesfor
thesesoils, whichwill help protect water
resources in this region. Results
indicated that copper, palladium, nickd,
and zinc (Zn) solubilitiesweregreatly
increased following reduction. The
soluble concentration of Zn was
significantly correlated withMninall
four of thesoilsstudied.

Dean Hell

Assistant Professor

dheil @lamar.col ostate.edu
970-491-6516
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Assessing Spatial and Temporal Variability of Soil Processesand Propertiesin
Natural and Agricultural Ecosystems

Eugene Kelly, Ingrid Burke, Caroline Yonker, Jack Morgan, and David Schimel

Underganding thesystematicvariations
in soils allows soil information

extrapolation helping with regional
assessmentsof soil conditions. Oneof
our major areas of research has been
extending biogeochemistry sudiesover
longer timescal esto assesstheinfluence
of soil age on ecosystemn properties. We
sampled and characterized soilsin six
alluvial terraces spanning the last
600,000 years. Mass balance
calculationsof soilsalong theterrace
chronosequence indicate substantial
changesin chemical constituentsover
geologic timescales. Carbonate
accumulation over timefrom Stagel to
early Stagelll revealsamorphological
sequencethat positively associates soil
devel opment with age. Atmospheric
depogtion resultedin net accumulations
of Ca, Fe, and Al, and losses of Si
(Loadholt, 2002). Total P decreased

over time, with the primary calcium-
phosphatefraction declining over time;
thisfraction hasnot been exhaustedin
soilsfromthelate Pleistocene, indicating
a slow rate of primary mineral
weathering. The occluded P fraction
increasesfrom around 7% of thetotal
to 10%, while organic P increased
approximately 23% over time, withthe
highest value present in soils
approximately 350,000 years old.
Organic Pincreased 14% in thefirst
10,000 yearsof soil formationwhilethe
non-occluded Premained avery small
percentage of thetotal P,

Eugene Kelly

Professor
pedoiso@lamar.colostate.edu
970-491-6881
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Dryland Corn Field School
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Soil Fertility Projects

Developing Site Specific Management Zones

Raj Khosla, Robin Reich, and Dwayne Westfall

Managingin-field variability using the
management zone gpproachwill lead to
more efficient management of crop
production inputsand reducethe need
forintensvesoil sampling (grid sampling
approach). This approach may also
optimize environmentally sensitive
chemical application and enhance
overal farm profits. Variable rate
precisonfarmingtechnologiescan help
develop and evaluate those in-field
productivity level management zones
designed to optimize nutrient
goplication, grainyidd, and nitrogenuse
efficiency. Low, medium and high
potential productivity in-field
management zonesweredevel opedfor
center pivot and furrow irrigated
cornfieldsin NE Colorado. Trestments
include: variable rate nitrogen (N)
application based on intensive grid

sampling; variablerate N application
based on the management zone
approach; and conventional uniform
application of N based onthecurrently
recommended dgorithm. Fertilizer rate
was determined by the farmer’s
discretion. Managingafiedfor inherent
soil variability can be donewith GPS
and Gl Stechnol ogieswithout expengve
and time-consuming grid based
techniques. By managing afieldusing
productivity zonesand N treatments
that account for spatial soil variability,
biomass productivity, N uptake, and N
useefficiency isincreased comparedto
conventiona N application treatments.

Raj Khosla

Assistant Professor
rkhosla@I| amar.col ostate.edu
970-491-1920

Root Char acteristicsof
ColoradoCropsas
Related to Efficient N
Fertilizer Use

Parviz Soltanpour, Grant Cardon,
Mary Schutter, and Abdullah Al-
Sheikh

Using crop varietiesthat requireless
nitrogen (N) and other nutrient inputs
will reducethe cost of theseinputsto
Colorado farmersand will reducethe
potential pollution by farming in
Colorado surface and ground water.
Current experimentsaretestingif potato
varietieswith larger root surface areas
associated with larger root volumes
increasethe uptake efficiency of N by
measuring root surface area and N
uptake ratesfor two varieties, onewith
asmaller root volume and top thenthe
other. Weareasotryingtodevelopa
faster and less expensive method for
measuring root surfacearea. Resultswill
potentially enable plant breeders to
assesstheir linesfor root characteristics
that increase the nutrient uptake
efficiency leading to alower level of
leachable nitrate and protection of
water quality.

Parviz Soltanpour

Professor
psoltanp@agsci.colostate.edu
970-491-6975



14 AGRONOMY NEWS

Srategiesfor Zinc Fertilization of Dryland Corn and Sorghum

Kevin Larson and Frank Schweissing

Grower profitability is the key to
economic stability inrural communities
that rely predominately on agriculture.
Reducing zinc (Zn) fertilizer rates, while
maintaining high production levelsof
dryland corn and grain sorghum, will
increase profitability. Soil test
recommendations for SE Colorado
typically recommend banding Zn at 2
Ib/acreto both dryland cornand grain
sorghum. In this area, classic Zn
deficiency symptoms are often
encountered in corn without Zn
fertilization and adding Zn correctsthe
symptoms. Grain sorghum in SE
Colorado displays no visible Zn

deficiency symptoms, but growers
report yieldincreaseswith Zn. Larson
and Schweissing seedrow applied Zn
chdaewiththecornand grain sorghum
at plantinginasandy loam soil. Corn
yieldsincreased with seedrow Znupto
0.4 Ib/acre (*/, recommended rate); 9
bu/acreover thecontrol. Grain sorghum
did not respondto gpplied Znandyidds
fluctuated no morethan 2 bu/acrefrom
themeanwith Znfertilization. Over three
years corn responded to seedrow Zn
with optimum ratesranging from0.3to
0.6 Ib/acre. Infiveof six years, grain
sorghumyieldsdid not increase with
applied Zn, except for an exceptiondly

high rainfall year. Larson and
Schweissing recommend seedrow
applied Zn at 0.3 to 0.6 Ib/acre for
dryland corn, but not for dryland grain
sorghum production. Using low-rate
seedrow applicationsof Zntodryland
cornand eliminating Znfertilizersfrom
dryland grain sorghumwould reducethe
amount of Zn needed and thusfertilizer
cost, and the potential heavy metal
contaminatesintheenvironment.

Kevin Larson
Research Scientist
prccsu@ria.net
719-324-5643

Refining Nitrogen Creditsfrom Irrigation Water
Troy Bauder, Reagan Waskom, and Jerry Alldredge

Many irrigated areas of Colorado have
elevated (>10 ppm) ground water
nitrate-nitrogen levels. Frequently, this
nitrate-enriched water is used as an
irrigation source.

Crediting water nitrate is part of
Colorado nitrogen (N) fertilizer
recommendations and nutrient
management plans, but growers and
consultants are often not confident in
crediting thissignificant N source. We
conducted replicated demonstration
grripandsmall plot field tridsto verify
thebendfit of highnitrateirrigationwater
to production and quantify afertilizer
credit. Nitrogenfertilizer rateswere
adjusted at 10 Sitesyearsto represent
from zero to 100 percent of potential
water N credit based uponthe CSU N
fertilizer algorithm. Cooperating
farmers applied irrigation water and
grew grain or silage corn according to
their usual methods. Grainand silage
yield resultsfrom 1997 to 2001 showed
that crediting 100 percent of
consumptive use prior to R3 (milk
gtage) did not sgnificantly reduceyidds

unless the field produced above the
yield god usedto cdculatethenitrogen
need. Yield responses to additional
fertilizer N were obtained when
potentid exceededyieldgods. Farmers
met or exceeded their estimated N
credit with irrigation water nitrate
applied each year. Resultssuggest that
growerscan credit up to 60 percent of
seasonal consumptive use (15 of 24
inches) of water nitrate-nitrogenand il
maintaintheryiedgod whileremoving
nitrate from ground water. We are
continuing thiswork in2002 and would
liketoconductirrigationnitratecrediting
research on other cropssuch assmall
grainsand potatoes.

Troy Bauder

Extension Specialist
tbaud@Ilamar.col ostate.edu
970-491-4923
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http:/AMww.col ogtate.eduw/OrgsyARDEC/
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Past issues of Agronomy News

http:/Aww.ext.col ostate.edu/
Cooperative Extension Home Page at Colorado State University

http://Awww.col ostate.edu/Depts A ES/index.html
The Colorado Agricultural Experiment Station website
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