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FROM THE GROUND UP

WMM newWy
2000 Colorado Winter Wheat
Variety Performance Trials

Trial results provide information for making good

variety decisions.

Colorado State University conducts
variety performancetrialsto obtain
unbiased andreliableinformation for
Colorado wheat producersto make
better variety decisions. Good
variety decisionscan save Colorado
wheat producersmillionsof dollars
eachyear.

Adequate soil moistureconditionsin
thefall and mild winter temperatures
led to good plant stands. Mild but

dry winter conditionsprevailed
throughout much of the state. Favor-
ablewinter conditionsledtolarge
insect populationsand losseswere
suffered fromvira diseasestransmit-
ted by insects. Russian whest aphid,
Bird cherry-oat aphid, and Greenbug
infestationswere severein SE Colo-
rado; Greenbug and wheat curl mites
weresevereaong thel-70 corridor;

(continued on page 2)
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Trial results

(Continued from page 1)

and Adams county had severe
infestationsof brown wheat mites.
Barley yelow dwarf virus, transmitted
by the Bird cherry-oat aphid and
Greenbugs, werewidespread from
Bacato Kit Carson counties. Wheat
streak mosaic virusand/or high plains
diseasewas present in countiesalong
theKansasborder. Very littleleaf
rust infection wasobservedin eastern
Colorado athough striperust (also
known asyellow rust) infectionwas
severeat the Genoalocationand
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influencedyields. Followinggood
ransin April, drought conditions
dominated most of eastern Colorado
inlatespring through grainfilling.
Severd late spring freeze events
occurred but theworst, on May 13,
reduced yieldson large parts of
eastern Colorado aswell ascompro-
mising two of our variety trids.

Our dryland winter wheet variety trial
wasrestructured in 1999 so that the
low moisture(LMVT) and higher
moisturetrids(HMVT) of previous
yearswerecombinedintoasingle
uniformvariety performancetria
conducted at tenlocations. There
were 60 entriesinthedrylandtrid,
approximately haf named varieties
and haf experimentd lines. Six
hybridswere entered by Hybri Tech-
Monsanto, and Cargill-Goertzen
enteredfivevarieties. Two experi-
mental linesfrom Kansas State
University, and onenew Nebraska
variety wereentered aongside
common check varietiesand experi-
mental linesfrom the CSU breeding
program. TheCSU entriesincluded
two new whitewhest lines, Six
herbicide-tolerant whest lines, and
experimentd linesinthelr first, sec-
ond, and third year of testing. Two
irrigated variety tria swere conducted
at Rocky Ford and Haxtun. A
randomized completeblock field
designwiththreereplicatesisusedin
al trias. Four or six, 12 inch-spaced
rows, 46 feet long, are harvested
fromeachplot. All drylandtridsare
seeded at 600,000 seeds/acre and
theirrigated trial sare planted at
900,000 seeds/acre.

Thetrial at Orchard waslost dueto
drought, disease, and freeze damage.
Theresultsof the Bennett trial were

strongly influenced by thefreezeand
non-experimental errorsled usto
discard theresultsfrom the Sheridan
Laketria. Thisyear’syieldswere
lower thanin therecent past - closer
tolong-term averageyields- and
severd varietiesthat ranked highin
thetrial inthe past (andrisento
prominencein state acreage) did not
rank ashighthisyear. Therewere
only modest totdl differencesin
averageyield fromthetop-ranking
variety tothelowest-ranking variety
duetothemultitudeof different
stresses experienced thisyear. Con-
sequently, variety rank in2000isless
reliablethan average performance
over multipleyearsasanindicator of
expected future performance. Alli-
anceand Tregowerehighyieldingin
boththehighyieding environmentsof
last year and thelow yielding environ-
mentsthisyear. Theherbicide
tolerant whest lines(in TAM 110
background) weresimilar inyieldto
TAM 107 and Prairie Red.

Thisyear'strias, under strong
drought, heat, insect, and disease
pressurewerevery valuabletothe
CSU wheat-breeding programto
screentough, new varietiesfor the
future. Theunifiedtria included 32
experimental lines(notincludedinthe
enclosed table), eight of whichranked
among thetop ten entriesfor highest
averageyield over locations, with the
best yielding 114% of TAM107. The
irrigatedtrid resultsillustrate how
somepublicvarietiesareableto
competefavorably with hybridsat
highyieldleves.

Variety planting suggestions, based on
thesetria results, arefound inthe

(continued on page 3)
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Decision Tree for Winter Wheat Variety Selection in Colorado
Jerry Johnson and Scott Haley (auly 2000)

Risk \
W Prairie Red ®®
low soil water profile,

Irrigated
@ or more residue
Prowers 99

Venango m
Winter or spring Root rot
reseeding tolerance needed (HQ)
Jagger Dual purpose Prairie Red
(HQ) or grazing only w Alliance

(HQ) signifies high end-use (milling and baking) quality.
(HWW) signifies Hard White Winter wheat variety.

Evaluate risk
of Russian wheat aphid
infestations?

Other specific
conditions

For deep seeding,

Prowers

The best choice of awinter wheat variety in Colorado depends upon variable production
conditions. The decision tree combines our knowledge of wheat varieties with their performance in
CSU variety trials. Varietieslisted in the decision tree are varieties that we think growers should
consider for the production conditions specified in the tree. Production risks may be reduced by
planting more than one variety and it should be remembered that avoiding poor variety decisions
may be as important as choosing the winner among winners.

Tl‘ial fesu |tS average performance over two or performance. Thefull complement of
threeyearsisaproventool for yield trial results can beviewed ontheweb

Continued f 2
(Contnuedirom page 2) performance evaluation but producers  at: http://www.col ostate.edu/Depts/

revised“ Decision Treefor Winter should bemindful of other varieta Soil Crop/extension/CropVar/
Wheat Variety Sdlectionin Colo- characterigtics, likematurity, height, wheatl.html starting July 19, 2000.
rado.” Weencourageproducersto  diseaseand insect resstances, quality Jerry Johnson and Scott Haley

spread thevariety decisionrisk by parameters, and winterhardiness, that
planting morethanonevariety. The  influencevariety adaptation and
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Winter Wheat Breeding Update from CSU

Russian wheat aphid resistance, followed by winter annual grass control,
and the market-driven development of white winter wheat guides CSU

wheat breeding program.

Over thepast several years,
research conducted at Colo-
rado State University (CSU)
hasresulted in successful
development and rel ease of
improved winter wheat
cultivarsfor producersin
Colorado. A large component
of theoverall breeding effort
hasbeen directed toward
rapid deployment of genetic
resstancetotheRussian
wheat aphid (RWA), an
introduced insect pest against
whichresistancewasprevi-
oudy unavailablein adapted cultivars.

Since 1994, fiveimproved cultivars
carrying resistanceto the RWA have
been released by CSU throughthe
partnership with the Col orado Wheat
Adminigtrative Committee (CWAC)
and Colorado Wheat Research
Foundation (CWRF). Thesecultivars
(‘Hat,*Yumar’, ‘Prowers , ‘Prairie
Red’, and ‘Prowers99’) each carry a
singleresistancegenecdled“Dn4”,a
geneprovenin both greenhouse and
field sudiesto behighly effectivein
minimizing theadverseeffectsof the
RWA ininfested wheat. Withinour
current germplasm base (often called
“thebreeding pipeling’), thevast

ma ority of RWA-resistant breeding

& A

L 1 i
. Scott _jey.sp_eékswitP producers
at Haxtun Wheat Field'Days on
Jur;e_14, 2000. .
L i l

linescarry the Dn4 resistance gene.
Becausethereexistsconcern (abeit
dight) over development or introduc-
tion of RWA biotypesagainst which
Dndisineffective, wecontinueto
work with several other resistance
genes. Experimentd linescarrying
some of these other resistance genes
have reached advanced stages of
testing and one of theselinesis
currently under considerationfor
potentia release.

In addition to advanced experimental
lineswith“new” sourcesof RWA-
resistance, we have also been work-
ing to develop aRWA -resi stant
versionof ‘Akron', acultivar rel eased
by CSU in1994. Akronissuscep-
tibleto the RWA yet hasshown
exceptiond field performancein

variety tridsand farmer’sfieds
throughout Colorado and thewest
central Great Plains. Indevelopment
of the RWA-res stant version of
Akron, 85 experimenta lineswere
tested at threelocationsduring the
2000field season. From these 85
lines, agroup of five hasbeenidenti-
fied and will beenteredin the 2001
Uniform Variety Performance Tria
(UVPT). With statewide and regiona
yieldtrialsduring the 2001 and 2002
field seasons, and s multaneous
increase and purification for RWA
resistance, we hopeto beableto
releaseaRWA -resistant version of
Akroninfal 2002. Whiletherelease

(continued on page 5)
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(Continued from page 4)

datefor oneof theselinesisa
coupleof yearsaway, we have
aready brought thismaterial into our
crossing program to broaden our
effortsin combining RWA resistance
with theadaptivefeaturesthat have
made Akron so popular in Colo-
rado.

WhileRWA resistancewill continue
to beaprimary focus of wheat
breeding effortsat CSU, other
objectiveshaverecently received
increased attention. Thefirst of
theseisthe devel opment of
Clearfiddld™ (imidazolinone-ress-
tant) winter whegt cultivarsadapted
for productionin Colorado and the
west central Great Plains. The
Clearfield™ trait, developed by
BASF (formerly American Cyana-
mid) without the use of recombinant
DNA technologies(e.g., is"non-
GMQO”), would allow sdlective
control of several winter annual grass
weeds(e.g., jointed goatgrass,
downy brome, cheatgrass, Japanese
bromeand feral rye) that are prob-
lematicin Colorado. Througha
partnership between CSU, the
CWAC, and BASF, anambitious
inter-disciplinary research program
wasinitiated in 1997 to develop
adapted Clearfield™ wheat culti-
varsand appropriate management
strategiesfor deployment of this
technology. Six promising experi-
mental lineswereentered for state-
widetesting inthe 2000 UVPT. Two
of these (coded CO980894 and
C0980889) performed exceptionally
well and have been retained for

further yield testing and foundation
seed increaseto enable potentia
releaseinfall 2001. A largenumber
of experimenta linesdevel oped
through paraldl, accel erated breeding
schemesarea so currently under field
evaluation and are positioned to
providepotentid cultivar releasesin
2002 and 2003. Inadditionto
carryingthe Clearfiedld™ trait, many
of theselinesaso carry the Dnd RWA
resistancegene.

Development of hard whitewinter
wheat (HWW) cultivarshasa so
recelved significant attention at CSU
over thelast few years. Fromthe
standpoint of end-use markets, the
growinginterestin HWW can be
attributed tothefollowing factors:
dightly grester millingyield; product
development for amore hedlth-
consciousand ethnically-diverse
society (e.g., wholewhest white
bread, flat tortillas, and noodles); and
rapidly-increasing demandin overseas
markets, most notably in Southeast
Asa(for amultitudeof different types

SUMMER 2000 5

of noodle products). WhileHWW
breeding research began in the Great
Plainsmany yearsago, it hasn't been
until thelast coupleof yearsthat
HWW cultivarsyield-competitive
with the best hard red winter whesat
(HRW) cultivarsweremade available.
Since 1997, we' ve seen therelease of
several new cultivars(e.g., ‘ Betty’,
‘Heyne', ‘Nuplains ,and‘ Trego’)
that promiseto captureasignificant
portion of theacreagein their primary
areasof adaptation. Within each of
the programsthat have released new
HWW cultivars, asteady stream of
improved HWW cultivarsisexpected
for yearsto come.

Withinthe CSU wheat breeding
program, wecurrently haveone
experimental HWW lineunder
foundation seed increasefor potentia
releasein 2001. Thisexperimenta
line (coded CO940611) originated
fromagermplasm exchangewith the

(continued on page 5)
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Breeding

(Continued from page 5)

Kansas State University breeding
programinwestern Kansas(Hays) in
1995. WhilethislinelacksRWA
resistance, it hasshown exceptional
performancein Colorado Variety
Performancetestssince 1997,
yielding dightly lessthan Alliancebut
superior to other cultivarscommonly
grownin Colorado. Thisexperimen-
tal line hasshown great promise, but
development of HWW cultivarswith
RWA resistanceisamajor priority.
Tothisend, roughly 50% of the
experimental linesthat wereintheir
first year of fieldtestingin 2000 are
HWW originating from crosseswith
RWA -resistant parents. Selectionfor
RWA resistance and continued
datewideyiddtestingwill hopefully
provideaRWA -res stant HWW
cultivar release by 2004.

Without adoubt, the most daunting
challengesfor HWW breeding are
thosethat arisefrom thefact that we

aremost likely inatrangition period
between large-scale HRW production
andlarge-scale HWW productionin
thewest central Great Plains. Until a
breeding program is capabl e of
making adapted HWW x HWW
crosses (whichyield 100% HWW
segregates), effortsnecessarily
revolvearoundisolating HWW lines
from mixed samplesof HRW x
HWW crosses. Whilethisisrela
tively straightforward inthe absence
of rain-induced wesathering, the
geneticsof bran color aresuch that
white segregatesfrom HRW x HWW
crossesarequiterare—often only 6%
at best.

Of greater importance, however, is
thefact that HWW cultivar devel op-
ment requiresadditiona evaluation
effortsfor traitsthat aregenerally less
important withinthe HRW market
class. Thefirst of these, that of the
tendency of HWW to sproutinthe
head under wet conditionsat harvest
(known as* preharvest sprouting”), is
aproblemthat presentsadefinite
concerntotheindustry. Fortunately,
gprout-tolerant germplasmisavailable

and manageabl e screening techniques
may bereedily implemented withinthe
framework of existing programs.
Furthermore, preharvest sproutingis
expected to be of lesser concernfor
HWW productionin Colorado and
thewest central Great Plainswhere
environmenta conditionsthat promote
gprouting inthehead prior to harvest
aremuch lessprevaent.

End-usequdlity evaluationaso
presentsauniqueand significant set of
challenges. Becausethe Asiannoodle
market represents an attractive export
market opportunity for Colorado-
produced HWW, our quality evalua-
tionin the breeding program must be
geared toward providing whest
cultivarsthat aredesirablefor both
bread and noodle production. While
we have amuch greater understand-
ing today of both domestic and export
quality requirements, timeand pa-
tiencewill likely berequiredto
successfully integrate dual -purpose’
qudity performancecriteriainto
germplasm adapted for productionin
Colorado and thewest central Great
Hans

Scott Haley

NEW WEB SITE!

by

Topics:

Transgenic Crops: An Introduction and Resource Guide

http://www.colostate.edu/programs/lifesciences/Transgenic Crops/

Pat Byrne -- Sarah Ward -- Ann Fenwick -- Lacy Fuller

History of Plant Breeding -- What are Transgenic Plants?
How to make Transgenic Plants: Animation Deni
Evaluation & Regulations -- Current Transgenic Products
Future Transgenic Products -- Risks & Concerns -- News Updates




Weed Control In Winter Wheat

SUMMER 2000 7

Maverick, Clearfield, and jointed goatgrass research are the good news for

1999-2000.

Weed control devel opmentsfor
winter whesat includethelabel ling of
Maverick, and new methods of
tracking jointed goatgrassaccessions.

Maverick

Maverick wasavailablefor purchase
inthefall of 1999; resultswere
variablefor downy brome control due
to dry wesather conditions

CSU/Monsanto collaborated ona
wheat/corn plantback study assessing
dryland corn growth following use of
Maverickinwheat. Maverickis
currently labeled for useinwheat only
inwheat/falow/whest rotations.
Maverick was applied on 60 foot
widestripsat alX and 2X rateinthe
fall of 1999 acrosswhest fieldsat
over 20 locationsin Colorado,
Western Nebraska, and Western
Kansas. Field siteswere chosen that
had varied topography, high pH, and
coarsetextured soils. Cornwill be
planted spring 2001 and visual
evauationsand yield measurements
will determinethe cornresponse
following Maverick useinwhest.

TheBayer Chemical Co. herbicide
MKH-6561, asulfonylureaherbicide
similar to Maverick, now hasthe
trade name Olympus. Thisproduct
should belabeled for annual brome

control inwinter
wheat by fdl
2001.

Research contin-
uesonthe
development and
useof Clearfield
winter wheat with
resistanceto
imazamox.
Imazamox has
good activity on
jointed goatgrass,
bromes, and
cerea rye. Use
of Clearfield
wheat showsgood promisefor
control of jointed goatgrassin badly
infested whest fields.

Jointed goatgr ass

Theobjectiveof thisstudy wasto
determinethegenetic diversity of
jointed goatgrassaccessonsusing
DNA fingerprinting techniques. Eight
jointed goatgrass accessonswere
selected that represented arange of
geographiclocations, fromacollec-
tion of 53 accessionscurrently being
maintained at CSU. RAPD (Ran-
dom Amplification of Polymorphic
DNA) techniqueswere used for
DNA-based geneticfingerprinting.

Jointed goatgrass on the left, wheat
on the right.

DNA wasextracted
andamplifiedwith
30 different 10-base
randomprimers.
Using agarosegels,
many distinct bands
wereproducedin
eachrunbut only
two polymorphisms
were detected,
indicatingvery little
geneticdiversity
among theseeight
accessions. This
resultisconsistent
withthelossof dldic
variationafter long
distance colonization eventsand the
limited amount of timeinthenew
environment toincreasegenetic
diversity by outcrossing. Fifty addi-
tiond jointed goatgrassaccessions
from 13 different Eurasian countries
wereobtained fromthe Nationa Small
GransCallectionin Aberdeen, ID.
Thesame 30 primerswere used on
the Eurasian accessionsand again, few
polymorphismswere detected.

Theseresultssuggest either avery
limited amount of geneticdiversity in

(continued on page 8)
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Preventing Insects In Farm-Stored Grain

Good grain storage strategies can mean two to three years pest-free storage.

Colorado haslow to moderaterisk
for stored graininsect problems.
Following afew smpleguiddinescan
resultin 2-3 yearsof pest-free
storage. Growersmay beplanningon
holdinggrainlonger thanusud in
today’sfarm economy so careful
atentionto good grain storage
practicesisimportant.
Therearethreebasic strategiesfor
preventing stored graininsect prob-
lems

1. Eliminateexigtinginfestations.

2. Prevent the establishment of new
infestations.

3. Discouragethegrowth of infesta-
tions.

Eliminateinfestations.
Thoroughly cleanall debrisand
remaining grainfrominand around

thebins, including behind partitions,
under floors, etc. Cleanall transport
and handling equipment. Evensmdll
amountsof infested grain canleadto
problems. For example, 30 weevils
held at ideal temperatures can be-
comemorethan 10,000 weevils
withinfivemonths.

Treat thebinwith an approved bin
treatment tokill any insectsthat
survived thecleanup. Treatal interior
surfaces, exterior surfacesaround bin
openingsand asix foot band of soil
around each bin. Fumigating inacces-
sibleareas(such asunder falsefloors)

may be necessary.

Feed or destroy thefirst few bushels
through handling equipment. Thisis
sort of likeringing the equipment out

beforeuse. Never storenew grainon
oldgrain, whichisvery likely to have
someinsectsinit already.

Prevent infestations.

Treat graingoingintolong-term
storage with an approved protectant.
Monitor grainfor insect activity and
fumigateif problemsare detected.

Discour agegrowth of infestations.
Storeclean, dry grain. Dockage
greatly improvesthesurviva of stored
graininsects, especidly the“bran
bug” types. Adjust thecombineto
minimizedamaged kernels. Consider
screening thegrain before storage.
Grain moisture content of 12% or less
makesit very difficult for insectsto
grow and reproduce.

Frank Peairs

Weed control

(Continued from page 7)

jointed goatgrassor theinability of
RAPD techniquesto detect the
diversity inthisspecies. Toimprove
DNA fragment resolution, polyacryla-
midegel eectrophoresis(PAGE) and
dlver ganing techniques

were employed on 16 selected
accessions, thirteen Eurasian acces-
sions, onefrom each country inour
collection; and three U.S. accessions,
one each from Colorado, Oklahoma,

and Washington. ThePAGE and
dlver staining techniquesresolved
several more DNA bandsof various
fragment Size; however, very few
polymorphismswerestill detected.

AFLP(Amplified Fragment Length
Polymorphism) fingerprinting tech-
nigueswere subsequently employed.
AFLPsarecurrently oneof themost
powerful methodsto determine
genetic sequencedifferencesamong
closaly related accessionswithinand
among species. Ten primer combina-
tionswere used on asubset of 16
jointed goatgrass accessions (one

fromeach of 13 Eurasian countries,
and one each from CO, OK, and
WA). Thesetechniquesgenerated
560 scoreable bands of which 28
were polymorphic (~5%). Appar-
ently, jointed goatgrassisquite
uniformgeneticaly. Therddively
large genome of jointed goatgrass
may provide asubstantial amount of
plasticity, and asignificant amount of
genetic mutation may not have been
requiredfor itsinvasion and establish-
mentin U.S. winter wheat producing

regions.
Phil Westra
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Wheat Fertilization Practices Surveyed

Low wheat prices and bad weather reduce fertilizer rates.

During the 1999 and 2000 whesat field  Of thosefarmersquestionedabouta  Farmersplanning to apply fertilizer at

days, farmerswere surveyed about pre-plant scenario, about one-half planting or pre-plant would choose
their fertilization practices. Different  saidthey would apply fertilizer pre- anhydrousammoniamost often, with
scenarioswere presented to the plant or at planting, 9% said they 11-52-0 asadistant second choice
farmersto determine how wheat wouldwait until spring, andone-fifth  (Table3).
price, fertilizer price, and weather saidthey would apply fertilizer at
influencefertilizer decisonsa planting  bothtimes(Table 2). Springfertilizer gpplicationsfavored
andinthespring. The209 ureaammoniumnitrate
farmersresponding tothesurvey (UAN) and urea.
represented 16 Colorado
countiesand three other states. Table 2. When would you apply Inthespring, most farmers
Average whest acreage per fertilizer (scenario posed pre-plant)? would not apply any other
farmer was 1334 acres. Sixty- fertilizer besdesnitrogen
five percent of wheat farmers Fertilizer Pre-planting (Table4). But at pre-plant
said that they soil test to help Timing or Planting or plantingtime, nearly
them makegood fertilizer Neither Fall nor 20 % three-quartersof farmers
decisions. Spring would apply other fertilizer
inadditiontoN. After N,
Nitrogenfertilizer rateswere FallOnly 51 % phosphorus (P) would be
muchlower inthespringthanin Spring Only 9 % applied most often at pre-
thefdl (Tablel). Inaddition, Both Fall and 20 % plant or planting, andinthe
only about one-fourth of farmers Spring Soring.
would apply fertilizerinthe
spring, asopposed to 80%in Lastly, whenwhest prices
thefdl. werehigh, N fertilizer
Table 1. How much N fertilizer would you apply?
Time of Fertilization Pre-planting Spring
or Planting
Farmers that Would Fertilize 80 % 25 %
Nitrogen Fertilizer Rate 51 Ibs N/acre 33 Ibs N/acre
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thespring. Pre-plant and planting
S u_rvey applicationswould only bereduced
(Continued from page 9) by 1 b N/acre dueto bad wesather.

But spring applicationswould be

applicationrateswouldgouphby 51bs  reduced by 11 lbs N/acrewhen
N/acre. Weather also impacted N westher conditionswerelimiting
rates, but thiseffect wasgresatestin whesat yields.

Jessica Davis

Table 3. What type of N fertilizer would you use?

Nitrogen Fertilizer Type Pre-planting or Spring
Planting
anhydrous ammonia 63 % 14 %
11-52-0 17 % 7%
urea ammonium nitrate 10% 32 %
urea 5% 21 %
ammonium nitrate 3% 18 %
other 2% 7%

Table 4. Would you apply any other fertilizer besides N?

Response Pre-planting Spring
or Planting
N o 26 % 56 %
Yes--no specific 4 % 2 %
type named
P 56 % 30 %
S 2 % 2 %
P and S 6 % 0 %
P and S and Zn 4 % 0 %
P and Zn -- 2 %
Other 2 %
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http:/Aww.col ostate.edu/Depts/Soil Crop/extensi on/CropVar/index.html
CSU’sCrops Testing page of 1999 Wheat Variety Performance

http://www.col ostate.edu/Depts CoopExt/PUBS/CROPS/pubcrop.htm
CSU’sCooperative Extension publicationsrel evant to cropsand soils.

http://Mmww.ksu.edwkscpt/
Kansas State University’s Crop Performance pagewith Variety Trial Results.,

http:/Amww.usask.calagriculture/plantsci/winter_whegt/contents’htm
Winter Wheat Production Manua from Canada (University of Saskatchewan.

http:/Amww.hpj.com
High PlainsJournal onthenet.

http:/AMww.nd .usda.gov/
TheNationa Agricultura Library (NAL), part of the Agricultural Research Service ofthe U.S. Department of Agricul-
ture, isoneof four nationa Librariesinthe United States.

http:/Aww.uidaho.edu/aberdeen/cered s/index.html
University of daho, Aberdeen Extension Cerea s Program: “ The CerealsInformation Source.”

http:/AMww.ianr.unl .edw/ianr/agronomy/whttst/1999/whttst.htm
University of NebraskaWheat Variety Testing results.

http:/Amww.ianr.unl.eduw/pubs/FieldCrops/
University of Nebraska sfamous Nebsheetsfor Crop Production. Excellent information.

http:/Amww.col ostate.edu/programs/lifesciences/ TransgenicCrops/
I nformation about transgenic cropsincluding history, explanationsof the process, figureson cropsin use, and aquiz to
test your knowledge about theissue of transgenic crops.
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