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Four different rust diseases can affect small grainsin California, stripe
rust, leaf rust, stem rust and crown rust. Each is caused by a different
species of Puccinia, but all four have similar lifecycles. According to
Lee Jackson, University of California Cooperative Extension Small
GrainSpecialist, wheat stripe rust got a very early start this season and
has become severe and widespread. L ee al so pointsout, “We're having
so much more forage wheat being produced throughout the valley. A
particular variety that has been adopted by growers is one that’'s
extremely susceptible- it’s the variety Dirkwin, and awnless wheat that
dairy producers prefer to feedtheir cattle. It snormally planted earlier
than we plant for grainproduction, so that givesavery susceptible host
to the stripe rust organism and that has allowed these early infections
INTHISISSUE: to occur and generate an abundant amount of spores for the whole
valley.” | have received numerous calls of infested fields in both
Madera and Merced counties and although it maybe too late for
fungicide treatments, areview isin order. Most of the current wheat
varieties, including many durum varieties, are showing varying degrees
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< Wheat Stripe Rust

< TheFit for Roundup Ready

Alfalfa: ! nitiaJ.FieIc.i of susceptibility. The changesinsusceptibility of specific varietiesthis
Resultsin California season probably are due to acombination of very favorable conditions
for the disease and the presence of new rust races.

Sincerdly,

Stripe rust of bothwheat and barley is caused by Pucciniastriiformis.
The rust pustules are yellow-orange, develop mainly on leaves and
spikes and tend to grow together into thin stripes that run length wise
between the veins of the |eaves. Disease symptoms are often necrosis
and chlorosis, without sporulation which often ook like mottled tan
colored stripes. Rust infections increase water |oss and decrease the
amount of photosynthate available for grain filling. As a result, the
number and size of kernels arereducedandthe grainthat isformed may
be shriveled. The effects of rust on grain yields are more pronounced
if the disease becomes severe before or during flowering, which has
been the case this season.
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Resi stant varietiesaretheprimary meansof controlling rust
diseasesingrain. Becausenew racesmay devel opthat are
capabl eof attackingresistant cultivars, new sourcesof
resistanceareconsantly beingevaluatedintheUC small
grainsbreeding program. For example, bothRSI-5and
Bonuswheat, initially res stant to striperust, now havevery
littleresistanceandinthecaseof RSI-5very littleacreage
isplanted. Striperust tolerant varietiesincludetwored
wheats, Stander and Summit, and two white wheats,
Blanca Grade and Plata.

Foliar fungicidescanbeusedto control rust diseases, but
may not be economica . The UCCE recommendationsfor
forage wheat isto cut the forage as soon as possible
instead of | etting thediseaseincreasein severity. If wheat
isbeinggrownfor grain, protectionof theflagleaf, witha
fungicide, through the soft dough stage should be
considered. Twofungicides, Tiltand Quadrisareregistered
for use. L abel sneedtobechecked carefully asTilt cannot
be applied to forage wheat and Quadris has grazing
restrictions andcanonly beapplieduptoheadingwitha
45-day pre-harvest interval.

The Fit for Roundup Ready Alfalfa:
Initial Fidd Resultsin California

Steve B. Orloff, Ronald N. Vargas, W. Mick
Canevari, and Kurt J. Hembree
Farm Advisors, University of California
Cooperative Extension, Siskiyou, Madera, San
Joaquin, and Fresno Counties, respectively

Completeweedcontrol inalfalfahasbeenacontinual
chalengefor dfafaproducers. Compared withmany other
crops, alfalfa competeswell withweeds. However,
despitealfalfa’s competitive ability, weeds remaina
problem. Thehighforagequality demandsof thedairy
industryinCaliforniaaresuchthat nearly perfect weed
control isimportant. Smilarly, for afafahay tobesuitable
for sal eto thehorseindustry, it must bedmost entirely free
of weeds. Thishasbeendifficult withconventional
herbicides, astypically nosingleherbicidecontrolsall the
weedspresentinmany afafafields. Thisisespecidlytrue

for weed control inseedling alfafawhereherbicidetank
mixesareoftenrequiredandevenwhenthey are used
weed escapes are not uncommon.

Potential Benefits
Glyphosateisundoubtedly themost effectivenon-selective
foliar herbicideavailable. It control sabroader spectrumof
weeds, both annuals and perennials, than any other
herbicide. Now withtheadvent of transgeniccropsit can
be usedto control weedsincropsresistanttoglyphosate.
Theimpact that herbicidetol erant cropshavehad on other
commoditiesisremarkable. In2002, 69 percent of the
cottonacreage, 68 percent of the soybean acreage, 55
percent of thecanolaacreage, and 26 percent of thecorn
acreageinthe United Stateswereplantedwithvarieties
genetically altered for herbicide tolerance.

Commercial varietiesof alfalfagenetically alteredfor
resistancetoglyphosateareonthehorizon. Monsanto has
enteredinto acooperative agreement withthealfalfa
breeding company Forage Geneticsto produce Roundup
Ready alfalfa. Roundup Ready alfalfavarietiesmay be
available as soon as 2004.

Conceptually Roundup Ready d falfaasaweed control
system has significant meritfor alfalfaproducers. Weed
control costscouldpotentially bedramatically reduced
whileimprovingthelevel of weed control. Mostalfalfa
herbicidesinjurethecroptosomedegree. Intheory, crop
injury coul dbe dramatically reduced or eliminated with
Roundup Ready alfalfa. Inaddition, therearenoeffective
weed control programsfor someof themost difficult-to-
control perennial weeds (dandelionand quackgrass)
commoninintermountainafafastands. Control of difficult
to control perennial weedsintheCalifornia sCentral
Valley (Bermudagrass, nutsedge, and Johnsongrass) could
alsobeimprovedwithglyphosate. Adequatecontrol of
thesetough perennia scould help extend stand lifeinsome
areas.

Unanswer ed Questions

Evenwiththesepotential advantages, questionsremain
regarding theva ueof theRoundup Ready Systemindfdfa
productionsystems. Glyphosate hasno soil residual
activity. Many, if not most, of the herbicidesusedfor
winter and summer annual weed control havesoil residual
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activity so that they persist long enough to provide
completeweed control. Similarly Pursuit, and now
Raptor, eachhavesoil activity which helpscontrol weeds
that emerge following the herbicide application. Could
compl ete season-long weed control be achieved with a
foliar herbicide like glyphosate given the prolonged
emer gence of theweedsthat infest alfalfa? Fieldtrials
were needed to compare the Roundup Ready weed
management systemwith standard weed control strategies
under the diverseenvironmental conditionsand weed
spectrum encounteredinCalifornia. Inaddition, the
Roundup Ready approachtoweed control may require
different applicationtiming(s) than other conventional
herbicide treatments.

California Field Trials

Uniform weed control trials were conducted in the
intermountainarea, SacramentoValley, and San Joaquin
Valley of Cdifornia. TestingtheRoundup Ready concept
over varied environmentsallowsfor abetter comparison of
the benefitsand shortcomingsof thesystem. Roundup
Ready dfafa(fal dormancy appropriatetotheproduction
area) was seededinthefall a eachsite. Anadditional

spring-seededtria wasconducted at theintermountainsite.
Different glyphosateratesand applicationtimingswere
evaluated. The glyphosate rates tested were 1 and 2
pounds active ingredi ent per acre(0.75and 1.51bs. ag/A).
Therewerethreedifferent herbicideapplicationtimings
basedonthe alfalfagrowthstage: A) unifoliatetofirst
trifoliate, B) 3-4trifoliateleaves, and C) 6-9trifoliatel eaf

stage. Theconventional standardstested wereimazamox
(Raptor) and tank mix of imazethapyr (Pursuit) and
bromoxynil (Buctril) or clethodim (Prism). A tank mix of

dyphosateand Pursuit wasal so evaluated. Sequential

treatments(when deemed necessary) wereeval uated to
ascertaintheneedfor multipletreatmentsto control weeds
that emerged after theinitial application. Thetreatments
were nearly identical at all sites.

Results

Therewasverylittletonoinjury tothealfalfawiththe
Rounduptreatments. At somesitestherewerevery dight
injury symptomsbut they wereinsgnificant and short-lived.
AlfadfaattheKearney Agricultural Center siteshowedan
initia reductioninplant height when trested with Roundup
at the6-9trifoliate stage compared with other timings, but
theinjurywasno longer evident by thetimeof first cutting.

TheRaptor andthePursuit plusBuctril tank mix trestments
resultedinmoreinjury. However, theinjury wasgeneraly
lessthan 20 percent at most locations. Alfalfacrop
mortality occurred in all Roundup treatments. The
Roundup Ready alfalfa planted for the trialswas a

blend of experimental varietiesandcontainedasmall
percentage of plants without Roundup resistance.

Better than 95 percent control of nearlyall weedswas
achievedwithRoundupat al sites. Theseweedsincluded
prickly lettuce, wildradish, shepherd’ spurse, volunteer
wheat, volunteer oats, common groundsel, annual

bluegrass, swinecress, chickweed, purslane, nightshade,
andkochia. Roundupwaslesseffectiveonhenbit. While
the 2.0 pounds active ingredient per acrerate(1.5 | bs.
ae/A) of Roundupresultedinmorerapidweedkill, itwas
generally not needed. A 0.5pound activeingredient per
acreratewassufficient to control thesummer annual weeds
in the spring-seeded trial in the intermountain area.

Theimportanceof thetimingof Roundupapplicationvaried
depending onweed species, location, andtimeof theyear.
At the intermountainsite an application made at the
unifoliatetofirsttrifoliatetiming resultedin subsequent
invasionof prickly lettuceand henbit, but shepherd’ spurse
wascompl etely controlled, astherewasno subsequent
emergenceof thisweed after theinitial application. A
second application (3/28/02) wasneededto control all the
weedsthat couldinfest first cutting. Similarly, asecond
applicationof Roundup was needed at one of the San
JoaquinValley sites(West SideResearchand Extension
Center) whenthefirst Roundup application occurred when
the alfalfa was at the cotyledon to unifoliate stage.

All of the Rounduptimingsresultedinexcel lent weed
control inother trials. Thiswasthecaseinthespringtrial

intheintermountainareaandthetria ontheeast sdeof the
SanJoagquinValley (K earney Research and Extension
Center). Thesituationwassimilar inthe San Joaquin
County trial, whereall Rounduptimingsperformedwell.
However, a second flush of annual bluegrass and
canarygrass germinated in al treatments by early
December. Noneof theherbicidetreatmentscontrolled
this second flush of weeds.

Raptor and the Pursuit combinationscontrolled most
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weeds, but not as compl ete control as with Roundup.
Weedsnot adequately controlledwith Pursuit alonewere
purslane, prickly lettuce, henbit, kochiaand thegrasses.
Raptor wasmoreeffectivethan Pursuit for thecontrol of
thegrassesandwasgenerally slightly moreeffectiveon
some of the broadleaf weeds.

TheRoundup Ready system of weed management shows
significant promisefor useinseedlingdfafa. Itresultedin
thebest overall weed control of thetreatmentseval uated
andtherewasconsiderabl eflexibility intreatment timing.
One of the major causesfor weedcontrol failureswith
conventional herbicidesislateapplication—theweeds
becometoolargefor completecontral. Itappearsthatthis
will not

benearly ascritical with glyphosateasitiswith standard
herbicides. Extremely early applications, a theunifoliateto
firsttrifoliategrowth stageareill advised becauseat some
sitesand under someconditionssubsequent weedinvasion
can occur becauseopenaressintheyoungstandfecilitate
weed encroachment. Cropinjury fromglyphosateappears
to be less than with most conventional herbicides.

Concerns and Other Issues

Whilethisnew technol ogy hasmany advantages, Roundup
Ready alfalfawill not be a panacea. Even though
glyphosateisanextremely effective broad spectrum
herbicide, therearestill weedssuchasmalvaandfilaree
that it does not adequately control. Continued use of
glyphosatecanover timeresultinaweed shift. While
glyphosateisnot aspronetoweed resi stanceasareother
herbicides,it<till isfeasible. Glyphosate-resi stant ryegrass
has already been found in the Sacramento Valley.
Uninterrupteduse of Roundupinaperennial croplike
alfalfa, especiallyif foll owedby other Roundup Ready

crops, increasesthelikelihood of resistance. Thekey isto
avoidcontinual relianceonasingleherbi cidefor weed
control—integrate several weed management strategies
including cultural and

chemical weed control and alternateherbicideswith
different modes of action.

Thereareother i ssuesrelatedto Roundup Ready alfalfa
that warrant consideration. Glyphaosateobvioudy will not
control Roundup Ready alfalfa. Hence, volunteer dfalfa
may becomemoreof adilemmainrotation cropssuchas
tomatoes, peppers, beans, etc., asglyphosateisoften used
tokill alfalfapriortoplowingor diskingoutandfafastand
insomeareas. Smilarly, volunteer dfdfawill beespecidly
problematicwhenit appearsinother Roundup Ready
crops suchascottonandcorn. Ferd dfafagrowingalong
roadsi desandnon-cropareas may crosswith Roundup
Ready alfalfa. Thisisaconcern, asmany government
agenciesrely onglyphosatefor control. Publicacceptance
of genetically-atered cropsisanissuewithafalfaasitis
withany transgeniccrop. Adoptionof Roundup Ready
afalfaby Californiaproducerswill dependlargely onthe
amount of thetechnol ogy feeand the performance (both
yieldand quality) of RoundupReady alfalfavarieties
compared with conventional alfalfavarieties.
Conclusion

Theseresultsclearly demonstratethat thereisafitfor
Roundup Ready alfalfainCaliforniaalfalfaproduction
systems. Thecommercia availability of Roundup Ready
alfalfaawaitsregulatory approva and may depend on
agreementswith alfalfaimporting countriessuch as Japan.
Theintroduction of Roundup Ready alfafavarietiesinto
Californiawoul dbe asi gnificant advancement andwould
likely becomealandmark inalfalfaweed control practices.



