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Blueberries — A Nutraceutical?

By Ben Fuqua
Professor, Soil Science, SMSU

Health professiona scontinueto tout the healthy
attributes of blueberries. Blueberriesarenot only
recognized asanutritious, great-tasting fruit, but are
alsoidentified asamaor fighter of many diseases.
Theterm“nutraceutica” wascoinedin 1989 by
The Foundation for Innovation in Medicineto
identify ‘ any substancethat may be considered a
food or part of afood that provides health benefits,
including the prevention or treatment of disease.’
Based onthefollowing evidence, blueberries
certainly appear to meet thisdefinition.

1. Antioxidants—USDA -ARSresearchersfound
blueberriesto havethe highest antioxidant activity of
some40 fresh fruitsand vegetablestested. Antioxi-
dantshel p neutraizefreeradicds, unstableand
highly reactive moleculesin our bodiesthat are
linked to the devel opment of severa diseases,
including cancer, heart disease, and strokes. Blue-
berriescontain anumber of compoundsthat exhibit
antioxidant properties, including anthocyanin, the
pigment that makesthe*blue” berry.

2. Anti-Aging—Neuroscientistshavediscovered
that blueberriesdowed age-related |ossin mental
capacity inlaboratory animals. Although the effects
from long-term studieswith humansarenot yet
available, theresultsshow promisefor improving
ba ance, coordination, and short-term memory as
weget older. Other researchisbeing focused on
the use of antioxidant supplementsto delay the
onset of Alzheimer’sdisease and other cognitive
functions
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3. Disease Prevention —Antioxidantsarea so
believed to be the active component that reduces
thebuild-up of “bad” cholesterol that contributesto
cardiovascular diseasesand strokes.

4. Prevention of Urinary Tract I nfections—
Researchershaveidentified acompoundin cran-
berriesand blueberriesthat promotesurinary tract
health and reducestherisk of infection. It appears
towork by preventing bacteriafrombindingto cells
that linethewallsof theurinary tract.

5. Antibacterial Agents—In Sweden, dried
blueberries have been successfully used to combat
childhood infections caused by E. coli bacteria
Anthocyanosides, anatura substancefoundin
blueberries, isbelieved to belethal to E. coli.

6. lmproved eyesight —Blueberrieshave been
showntoimproveeyesight (especialy night vision)
and easeeyefatigue. Additional studiesare under-
way to seeif blueberriescan prevent/delay macular
degeneration and theformation of cataracts.

7. NutritiousBerries—In addition to disease-
fighting benefits, blueberriesare one of themost
nutritiousfruitsyou can eat. A haf-cup of blueber-
riescontain 2 gramsof fiber, 0% cholesteral, less
than 0.5% total fat, and only 42 calories. Blueber-
riesalso arerich sourcesof potassium, phosphorus,
andiron, aswell asVitaminsA and C.

Conclusion —Blueberrieshave been labeled asthe
“cando” fruit. Blueberriesfit most every diet and
continueto receivealot of attention from health
advocates, dietitians, TV cooking shows, etc. asthe
“hedthy” fruit. The2005 USDA dietary guidelines
recommend 5 daily servingsof fruits. What better
way to attain aleast one of these servingsthan with
theddicious, healthy blueberry; (ahalf-cup of fresh
or frozen blueberries, 6 ouncesof blueberry juice,
or one-fourth cup of dried blueberries). Although
some scientistsbelievethat declaring blueberriesas
anutraceutical ispremature, everyoneagreeson
onething: “blueberriesaregood for you!”

Early Spring Bloomers
in the Garden

By Jennifer Barnes-Schutter
Regional Horticulture Specialist, MU

Injust acoupleof moremonthssignsof spring
will beeverywhere. Nothing signalsthe end of
winter likethefirst spring flowerspoking their heads
through the melting snow. Few plantsareaseasy to
grow, or asrewarding, asthe early-blooming bulb
flowers.

Snowdr ops (Galanthusnivalis) arethe
earliest flowersto appear, often weeksbefore
crocuses, and often through the snow inearly
March. Theflowersarewhitewith greeninner tips.
Theplantsare4-6 inchestall and should be planted
inclumpsthreeinchesdeep and threeinches apart.
Snowdropsreadily increasein number, which
makesthemided for naturaizing. They areusudly
not touched by deer and rodents.

Winter Aconite (Eranthishyemalis) blooms
shortly after snowdropsand sometimes can be seen
blooming inthe snow. It isamember of the butter-
cup family bearing bright yellow, cup shaped
flowerson 3-6inchtal plants. Their leavesare
deeply divided with one dissected | eaf just bel ow
theflower amost likeafrilled collar. Winter Aconite
growsbest infull to partia sun. It developsfroma
pea-sized tuber instead of abulb. Thetubersshould
be soaked overnight inwater prior to planting, then
placed threeinches deep and 4-6 inches apart.
They will spread fredy and naturaizethemselves.
Winter Aconite doesnot liketo bedisturbed. If
divisonisnecessary, thetubersshould bedug
shortly after blooming and separated into clumps
instead of individual tubers. It may takemorethana
year for the plantsto reestablish. Winter Aconite
workswell combined with crocusor in massesat
thefront of borders.

Glory of the Snow (Chionodoxa) sendsup
clustersof star-likeflowers. Most varietieshave
light to dark blueflowerswith white centersbut
pink and al whitecultivarsareavailable. Each stem
only producestwo strap-likedark green leaves so
theflowersarevery showy. Plantsgrow 4-6 inches
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tall, and grow best infull sun or partia shade. Glory
of the Snow |ooks best when plantedinlarge
numbersin borders, rock gardensand under trees
and shrubs, and aregood for naturalizing.

Siberian Squill (Scilla siberica) isalso one of
the earliest spring flowersto bloom, featuring deep
blue, 1/2inch, bell likeflowersinlooseclustersof 3
to 5 flowers. These upright six-inchtall plantsprefer
fertile, well-drained soil infull to partia sun. Sibe-
rian Squill isoneof thevery best bulb plantsfor
naturadizing. Thefoliagediesdown quickly after
bloom. They areexquisitewhen plantedinlarge
groupsunder spring flowering shrubssuch as
forsythia, aza eas, rhododendrons, and magnolias.

Dwarf or Reticulated Iris(Irisreticulata)
producessmal iristypeflowersin purpleor blue
withyellow throats. Theseirisesgrow from bulbs
instead of rhizomeslike GermanIris. The Reticu-
lated Irisgrowsonly fiveinchestall. Likemost
bulbsthese plantsprefer moist well-drained soil.

L enten Rose (Hellebores) can be seen
blooming in the snow. Flowerscan bearange of
colorsthat include pale green, cream, and maroon-
speckled shades of rose. The Lenten Rose prefers
partial shadeand well-drained soil. It isconsidered
deer-resistant.

Crocus, another early blooming favorite,
brightens up thelandscape around theworld with
white, yellow, blue, and light orangeflowersabove
thingrass-likeleaves. Thesesmall plantsgrow just
4-6inchestall. They areeasy togrow and arevery
prolific. Thereare 100 known speciesof crocus,
but only 30 have been cultivated. Crocusesare
grown from corms, which can beatasty meal for a
hungry squirrel. Crocus should beplantedinfull sun
to partial shade, and aregrownin borders, rock
gardens, lawns, under shrubsand trees, and for
indoor forcing.

Asthewesther warmsand we moveintolate
March, April, and May other spring bulbswill make
their showing. Tulips, daffodils, and hyacinthsprovide
abeautiful display of color in spring gardens. Spring
just wouldn't be spring without these beauties.

Alongwith early spring blooming flowersarea
coupleof early flowering shrubs.

For sythia (Forsythia x intermedia) bloomsin
early tomid-March producing bright yellow flowers

appearing beforetheleaves. Flowersusualy last 2-
3weeksunlesskilled by cold. Forsythiaiseasy to
grow and can reach 8-10feet in height and 10-12
feet wide.

Vernal Witch Hazel (Hamamelisvernalis), is
adeciduous, winter-blooming shrub, witha
rounded habit which typically grows6-10'tal with
asomewhat larger spread. Itisnoted for itsex-
tremely early, January to February-March, and
lengthy (up to 4 weeks) bloom period. Thefragrant,
globular flower clustershavevariable coloration,
but flowersmost frequently haveydlow petalsand
reddishinner calyxes. Its dull greenleaves(2-5")
turnan attractivegoldenyel low inautumn. Itis
hardy inzones5-8.

Asthedaysget longer and winter beginsto
loosenitsgrip, these brave plantswelcomethe
warmsunlight of late February and March. Asyour
thoughtsbegin reveling in the moist-earth scents,
warm sun, and gardening, why not take alook
around your yard. Explorethepossibilitiesfor
adding plantsfor winter interest to hel p satisfy the
sensesasyou face next winter’schallenges. Now
that you see someof the possibilities, istherereally
any reasonfor your gardento” hibernate’ next winter?

Brrrrrr! [t'sCold Outside. Isit
Timeto put on Row covers?

Jay Chism, Regional Ag Specialist, MU

Last fal, dongwith another farmer, | had the
opportunity to plant approximately three acres of
‘Chandler’ strawberries. Wedecided to utilizethe
annual plasticulture strawberry systemthat hasbeen
popular in Cdiforniaandthroughout theSoutheest U. S

After planting, and fal plant growth had d owed,
our intention wasto apply row coversinmid-
December. Row coversare spun bonded polyester
or propropylenematerial, and arean integral part of
the strawberry plasticulture system. Protection by
row coverscan prevent flower lossesfromlate
frostsand hel psto modify the environment around
theplant. The end result being that wewould have
morerapid growth, earlier maturity, and hopefully,
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anincreaseinour yields. Our decisionto apply row
coversin December wasbased on previous experi-
encewherel applied straw mulch after the plants
weredormant in atraditional modified matted row
strawberry system.

Unfortunately or fortunately, I’ m not surewhich;
temperatureslatein the season remained mild. Our
planting did not go dormant until after thefirst of the
year. | was advised from an experienced grower in
Arkansasnot to apply therow cover at that time
becausethe protective material may warm the soll
up to the point that the planting woul d break
dormancy and winter injury may occur.

So hereweareinthemiddle of January and we
still have not applied row cover protection to our
plasticulture system. Other growersin S. W.
Missouri using the same system and planting dates
havealready applied their row covers. Whichisthe
correct management decision?| honestly do not
know. Most research | have read does suggest that
row coversthat are appliedinthefal will provide
increased yield. Under short daysand low fall
temperatures, flower budsareinitiated. Row covers
protect thefall planted strawberry plantsalowing
moretimefor flora initiation and plant devel opment.

Our dilemmawasthat plant growth continued
to develop even without therow covers. Wewere
concerned that fall applied row coverswould
amplify thegrowth, not alowing theplantingto go
dormant, thereby exposing our strawberry plantsto
winter injury.

| am not suggesting that wewill not apply row
coversto our planting. Weare planning to apply
row coverstoinitiateearlier growthinthespring
and we consider row coversanecessity for frost
protection when temperaturesthreaten our plantsas
flower development begins.

Likemany decisionsagrower faces, whento
apply row coversto aplasticulture strawberry
planting isamanagement decision. Thesetypesof
decisions should be based on research from educa-
tiond ingtitutions, experience, and perhaps
combinationsof other management criteria, suchas
finances. With spring just around the corner, | will
haveto let you know inanother issue, if wefed the
decision not to cover wasagood one.

Perennial Bed Preparation

By Marilyn Odneal
Horticulture Outreach Advisor, SMSU

A shrub and herbaceous perennia border was
designed andinstalled at thefoundation of old
Faurot Hall at the Southwest Missouri State Uni-
versity Mountain Grove Campusin honor of the
University’sCentennial Celebrationin 2005. We
followed theguidelinesfor perennia bed prepara-
tionlisted in TheWell Tended Perennia Garden by
Tracy DiSabato-Aust: 1. test the soil; 2. eliminate
perennia weeds; 3. makesurethesoil drainswell,
yet isableto hold water and nutrients; 4. provide
sufficient organic matter inthe soil; and 5. add
fertilizer if the soil doesnot have ample phosphorus
—akey nutrient in perennia plant establishment.
These stepsworked well for usand we had excel-
lent growth of our perennia flowers, and grassesby
the end of the season.

Although all of the stepsin bed preparation are
important, theamendment of the soil for perennia
plantsishighlighted here. Initidly asoil samplewas
collected for our planting in spring of 2003. The
resultswere: pHs 7.1, Phosphorus (P) 77 1bga,
Potassium (K) 408 |bs/a, Calcium (Ca) 4404 |bs/a,
Magnesium (Mg) 746 Ibs/a, Organic Matter 3.3%,
NeutralizableAcidity 0.0 meg, Cation Exchange
Capacity 14.6 meg/100g.

Soil samples are collected and analyzed before
incorporating the organic amendments. Another sample
is taken after incorporation to see the change.
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The Perennia Plant Association (PPA) recom-
mendationsfor asoil after amendments have
been added and incorporated are pH 5.5 - 6.5,
organic matter content of 5% by weight, 50 pounds
per acre (25 parts per million) available phosphate,
and 120 pounds per acre (60 parts per million)
availablepotash.

Wefollowed DiSabato-Aust’srecommendation
toincorporate4inchesorganic matter tilledtoa12
inch depth. In order to cal culate how much organic
matter wewould need, wedivided our bedinto
three sections (tworectanglesand anirregular
area). We calcul ated the areain squarefeet of each
rectangle, estimated the squarefootage of the
irregular section, and then added the areasall
together. Wea so estimated how much organic
matter wewould need to cover our area. Thereare
several waysto calculatethis, however, keepin
mind that 1 cubic foot of amendment will cover a
12 squarefoot area 1 inch deep; or a6 square foot
area 2 inchesdeep; or a4 squarefoot area3inches
deep; or a3 squarefoot area4 inchesdeep. If you
want to incorporate 4 inches of organic matter, each
cubicfoot of amendment you havewill cover 3
squarefeet of your area, so divideyour areaby 3
to seehow many cubic feet of material you need.

We purchased bal es of compressed sphagnum
peat moss (pH of 4). The 3.8 cubic foot com-
pressed sphagnum peat mosswill expand to about
7 cubicfeet out of the bag (persona communica-
tion, Bill Eskes, Hummert International, Springfield,
Missouri). We applied about 2-3 inches of the peat
mossaswell asabout aninch of aged cow manure
fromaloca farm.

Weinitialy used arear tinedtiller (e.g., Troy-
built Pony) to work in peat moss but cameto prefer
thesmdler tiller/cultivator (e.g., Mantisor Echo
brands) with pointed tinesto mix the organic matter
inwiththesoil. You canbasicdly digaholewith the
smdler tiller/cultivator thoroughly mixingtheorganic
matter into the soil. Thismay not, however, be
suitablefor very large projects.

When the organic matter wasincorporated into
the soil, we ended up with somewhat of araised
bed. Thesoil dsolooked very “organic” andit
looked likewe might have added too much. Asthe
Season progressed, however, the earthworms

Peat was incorporated in 2003. More was added
with aged cow manure in 2004.

worked hard to mix the organic matter and soil
together. A soil sampletakeninmid-July, 2004,
after the organic amendmentswereincorporated
resulted in: Phg6.8, Phosphorus (P) 1481bsa,
Potassium (K) 573 bs/a, Calcium (Ca) 3356 |bs/a,
Magnesium (Mg) 613 Ibs/a, Organic Matter 5.5%,
NeutraizableAcidity 0.0 meg, Cation Exchange
Capacity 11.7 meg/100g. The pH waslowered
although not towithinthe 5.5-6.5 range. We
decided, however, that no further amendmentswere
needed sincethe plantswewereinstalling would
toleratethispH. No additiona phosphorusor
potassium was needed based on theresults, sowe
fertilized the new planting with 2 separate applica-
tionsof nitrogen at therate of 1 pound per 1,000
squarefeet. The organic matter increased from 3.3
t05.5%1n 2004, whichisdlightly over theminimum
level recommended by the Perennial Plant Associa-
tion, but lower than we anticipated.

Tracy DiSabato-Aust notes* Our amended
bedsgeneraly test out to gpproximately 16-18%
organic matter, improved from the origina 2-3% of
the native soil. Remember the PPA recommendation
isaminimum of 5% organic matter. Most authorities
say 6-8% isgood for increased perennia plant
growth. | have had great successwith thishigher
amount of organic matter for both plant establish-
ment and growthinlater years. | find that itisabout
4to5yearsbeforel needto start adding more
organic matter to the soil. But aword of caution: if
you get above 20% organic matter, you arereally
working with what isconsidered more of acon-
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tainer mix, and your watering practicesneed to be
monitored.”

Wewill continueto monitor our soil through the
yearsand maintainal—2inchorganic mulch. The
plant growth wasvery good inthefirst season, with
our ‘New Dawn’ climbing rosereaching thetop of
the 12 foot high arbor. We expect it to go over the
topinthenext coupleyearswith continued care.

LiteratureCited

DiSabato-Aust, Tracy. TheWell Tended Perennial
Garden: Planting and Pruning Techniques. Oregon,
Timber Press, 1998.

SM SU-Mountain Grove
Welcomes Dr. Inno Onwueme

By Patrick Byers
Fruit Grower Advisor, SMSU

The staff of the SM SU-Mountain Grove
Campusare pleased to introduce Dr. Inno
Onwueme, newly named Director of the Missouri
State Fruit Experiment Station and Head of the
SM SU Department of Fruit Science. Dr. Onwueme
combinesarurad childhood upbringingwitha
fascinating professiona career. Hisearly yearswere
spent inrural West Africa, whereagriculturewasa
way of lifeand hewasinvolvedinfarmwork after
school each day. Following high school heleft
Africafor California, wherehereceived aBSfrom
theUniversty of Cdifornia-Davis. Hewent onto
earnaPhD in crop physiology, also from UC-
Davis. Dr. Onwuemereturned toAfrica, wherehe
began aprofessional university career that would
takehimaround theglobe.

WhileinAfricaDr. Onwuemeservedina
variety of university posts—department head, dean
of acollege of agriculture, dean of agraduate
school, director of aresearch center, and university
president. After heemigrated tothe USwith his
family, hisinternationa interestscontinued, ashe
served aperiod at auniversity in PapuaNew
Guineaand at other South Pacificlocations. Intime
he settled in Pennsylvania, where he becamedirector
of acenter focusngonagriculturd susainability.

Dr. Onwueme'sresearchinterestsfall into three
aress. Thefirst areadea swith sustainability and the
environment. In particular heworked inthe areas of
environmental stress, environment tolerance, and
erosion. Hissecond areaof interestisthe
production physiology of sweet potato and other
root/tuber crops. He has authored threetextbooks
and numerousjournd articlesinrelation to these
crops. Thethird theme of Dr. Onwueme'sresearch
isthe characterization, conservation, and utilization
of biodiversity, including novel practicesfor the
propagation, domestication, and production of
varioussemi-wild medicina and condiment plants.

Dr. Onwuemebringsan internationa
perspectiveto the SM SU-Mountain Grove
campus. He haslived and worked on four
continents—North America, Africa, Europe, and
AsaPacific, and hisprofessiona dutieshavetaken
him to about athird of all the countrieson earth. He
has served asaconsultant to the United Nations,
and hasled missionsto many interesting partsof the
world—Fiji, Zimbabwe, Zambia, Indonesia, Tonga,
Samoa, Vanuatu, and Kenya. Hisparticular interest
isinagriculture, food security, and environmental
issues. Dr. Onwueme hasreceived grantsfrom
numerousgloba organizationsto support his
international interests.

Inaddition to hisresponsbilitiesat the SM SU-
Mountain Grove campus, Dr. Onwuemewill also
serve asAssociate Dean of the School of
Agricultural Sciencesat SMSU.
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Ten Attributes of a Good
Vegetable Gardener

Gaylord Moore
Horticulture Specialist, MU

1. Planner

Good gardensdon’t automatically happen. They
arewd | planned and methodical. If schematicsare
helpful, draw your plan on paper and follow it.
However, realizethe pencil should havean eraser
and useit. Know the characteristicsand specia
needs of specific plants. Know the plant’scultura
and management needsand plan accordingly.

2. Protector

Keepyour plantshedthy. Good soil fertility is
imperative; therefore, test your soil for basic
nutrientsand apply as needed. Know the pests
common to variousvegetabl e speciesand watch
your plantscarefully. Quick attentionto problems
beforethey get out of control will increase success.

3. Proud

Takepridein your garden and accomplishments. A
caring attitudewill beaccompanied by timely
management tasksthat promote abeautiful and
productive garden. Develop agarden that raisesthe
eyebrowsof the neighbors.

4. Brave

Don't beafraid of trying new varietiesand growing
methods. Innovative gardening practicescan be
adventuresome and fun. Sowhat if anew ideaor
method doesn’t work? Understand why theidea
may havefailed and makethe necessary changesto
not repeat the same mi stakes.

5. Builder and Maintainer

Every outstanding garden generaly goesthrough
building stages. Start with thelocation and soil.
Vegetablegardensshould receiveat least 6t0 8
hoursof direct sunlight. Soilsshould possessgood
drainage and nutrient hol ding capacities. Often good
gardens soilsneed to be devel oped by adding
ampleorganic matter regularly. Organic matter is
thelifeof thesoil and must be maintained.

6. Sharing

Typical gardenersare anxiousto shareideasand
produce. They are eager to swap ideas, best
gardening practices, and favorite varietiesthat
perform or tastesthevery best. A typical gardener
discourageswaste. Excessharvestisshared with
neighborsor otherswho appreciate fresh produce.

7. Good Listener

Gardenersare eager to gain new knowledgethat
leadsto better gardening practices. They read
periodicals, books, attend seminarsor engagein
other self-hel psto promote better gardening results.

8. Dedicated

Good gardeners are determined to succeed. Often
successdepends on tasks performedin atimely and
efficientmanner.

9. Ambitious

Successful gardenersarenot lazy. They lovewhat
they do and spendtimedaily intheir garden.
Frequent inspection of plantsheads off potentially
severe problemswhilethey are still managesble.

10. Determined

Call them stubbornif youwill. Failureisnot accept-
ablebut they understand therisks. Frequent
setbacks or disappointments are possible but often
aresituationsbeyond their control. Gardeningis
subject to inclement weather conditionssuch as
drought, extremetemperaturesor other variables
that effect results. Some unfavorablefactorscan be
overcomebut if not, they chalk theresultsuptoa
learning experienceand hopefor better resultsnext
year. A good gardener isan eternal optimist.
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Armadillosin Missouri

By Lynn Robbins
Professor of Biology, SMSU

Thenine-banded armadillo (Dasypus
novemcinctus) isthe only member of itsorder
(Xenarthra) found inthe United States, although
thereareanumber of other speciesof armadillo,
and therelated doths and anteatersfound in Central
and South America. Thisspeciesisareatively new
arrival inthe United States, with thefirst record
from Texasin 1848. Sincethat timeit hasmade
relatively rapid expansion of itsrange north and
east, aided by prankstersand animal dealers, as
well asreleasesfrom zoos. They now range
throughout the southeastern United States, andin
Missouri, they arelocally common anywhere south
of theMissouri River, with numerousrecordsnorth
of theriver. Although the expansion of their range
hasbeen aided by humans, thisisanatural, not an
introduced speciesin Missouri.

TheMissouri Department of Conservation noticed
anincreased number of sightingsof armadillosin
southern Missouri during theearly and mid-eighties,
and asked meif | couldinitiate astudy to determine
their present range, feeding habits, and potential
benefits or damagethat they might causeto other
nativewildlifeaswell asproblemsthey might cause
to human endeavors. During thisstudy we sent out
guestionnaires, collected ssomach contents, and
collected other ecological and behaviora data.

Although wewere asked to carefully check the
stomach contentsfor any evidencethat they might
beeating quail or turkey eggs, or young birds, our
analysesfound that 95% of their diet wasinverte-
brates, including ants, centipedes, millipedes, and
many varietiesof insect larvae. Lessthan 5% was
made up of vertebrate remainsand wasrestricted
to small snakesand lizards. No egg shellsor
featherswerefound. Vegetation wasamost nonex-
istent. Most of their food isfound by digging in soft
soilsor under |eef litter or fallenlogs. Itisthis

digging behavior that wascommonly noted and
cons dered aproblem by those that answered our
guestionnaires. Not only do they makeextensive
shallow excavationsduring their foraging activity,
they also dig many nest or escape burrowswithin
their range. Unfortunately, if their rangeincludes
barnsor other buildings, they will dig under the
floorsor foundations. However, onthegood side,
burrowsintheforest and forest edges provide
shelter for many other speciesof ground dwelling
animds.

Our ecologica and behaviord dataindicatethat
armadillosarevery activeand movelong distances
during the spring, summer and early fall months, as
alsoindicated by the number of carcassesfound on
theroadsduringthistime. Their activity isalsomore
nocturnal during these months. During the col der
months, they move much shorter distancesand are
more active on sunny or warm afternoons and seek
shelter during the colder nights. Extensivelong-term
iceor snow cover will negatively impact thesurvival
of armadill osbecausethey do not hibernateand
need tofind food onaregular basis.

Another question that iscommonly asked concerns
armadillosand leprosy. Thescientificliteratureon
thisindicatesthat research scientistsinfected
armadillosasamode animal inorder to study this
disease, and distributed theseinfected animalsto
numerousresearch facilities. Somehow the disease
hasbecome established in afew populationsin
Texasand L ouisiana, but numerous studiesin other
areasof their rangeindicate that although therehas
been sometransmission to humansthat handled
armadillosonaregular basis, itisrestricted to these
two states.

In conclusion, theserecent invadersof our state
have set up permanent residence, and athough they
can cause considerable damageto lawns, gardens,
and outbuildings, they do not seem to pose any
threat to wildlife populations or human hedlth, other
than someincreased blood pressure or the occa
sond thumpinthenight aswetravel down
Missouri’shighways.
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Armadillo Damage
| ndentification, Prevention
and Control

By Scott McWilliams
WiIdlife Damage Biologist, MDC

Damagel dentification

Most armadillo damage occursasaresult of
their rooting inlawns, golf courses, vegetable
gardens, and flower beds. Characteristic sgnsof
armadillo activity areshallow holes, 1to 3inches
deep and 3to 5incheswide, whicharedugin
search of food. They also uproot flowersand other
ornamental plants. Some damage has been caused
by their burrowing under foundations, driveways,
and other structures.
Legal Status

Armadillosmay belivetrapped/ killed under
theWildlife Code. “Landownershavetheright to
protect their property”. If you are having property
damage, contact your local Conservation Agent for
authorization. Check local lawsand ordinances
before using shooting asacontrol method.

Damage Prevention and Control Methods
Exclusion

Armadilloshavetheability to climb and burrow.
Fencing or barriers, however, may excludearmadil-
losunder certain conditions. A fence danted
outward at a40°angle, with aportion buried, can
beeffective. The cost of exclusion should be
compared to other formsof control and thevalue of
resources being protected.
Cultural Methods

Armeadillosprefer to havether burrowsin areas
that have cover, so theremoval of brush, wood
piles, old automobiles, or other such cover will
discourage them from becoming established.
Another excellent winter habitat islarge stacks of
round bales, bothin barnsand outdoors.
Trapping

Armadilloscan becapturedin 10 X 12 X 32-
inchliveor box traps, suchasHAVAHART,
Tomahawk, or homemadetypes. The best |ocations
to set traps are along pathwaysto armadillo bur-

rowsand along fencesor other barrierswherethe
animasmay travel. Thebest trapisthetypethat
can be opened at both ends. Itseffectivenesscan
be enhanced by using “wings’ of 1 X 4-inchor 1 X
6-inch boardsabout 6 feet long to funnel thetarget
animal into thetrap (Figure 1). Proven baitsinclude
canned cat food, night crawlers, grubs, and meal
worms. Remember, you may want to put up your
domestic house cats prior to baiting with cat food.
Shooting

Shooting isan effective and selective method.
Thebest timeto shoot isduring twilight hoursor at
night by spotlight when armadillosareactive. A
shotgun (No.4 BB-Size shot) or rifle (.22 or other
small caliber) can be used. Good judgment must be
used in determining whereit issafeto shoot. Check
loca lawsand ordinancesbeforeusing shooting as
acontrol method.
Other Methods

Sincemost of thedamage armadilloscauseisa
result of their rooting for insectsand other inverte-
bratesinthe soil, soil insecticidesmay beusedto
removethisfood sourceand make areasless
atractiveto armadillos.
For additiona information contact:

Missouri Department of Conservation

Scott McWilliams, Wildlife DamageBiologist

P.O. Box 138

West Plains, MO 65775

417-256-7161 ext. 272

Fig. 1. Cage traps for armadillos are more effective when
“wings’ are added to direct the armadillo into the trap.
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Tree Fruit Research Reaults, By Dan Waldstein, Asst. Prof. IPM, SMSU

POME FRUITS

APPLE: Malus domestica Borkhausen ‘Ozark Gold’

D. E. Waldstein, T. A. Bradshaw, J. A. Waldstein

Codling moth (CM): Cydiapomonella (L.), Oriental fruit moth (OFM): Grapholita molesta (Busck), Obliquebanded
leafroller (OBLR): Choristoneurarosaceana (Harris), Redbanded leafroller (RBLR): Argyrotaenia velutinana (Walker),
Plum Curculio (PC): Conotrachelus nenuphar (Herbst), Rosy apple aphid (RAA): Dysaphis plantaginea (Passerini), San
Jose scale (SJS): Quadraspidiotus periciosus (Comstock), Tarnished plant bug (TPB): Lyguslineolaris (Palisot de Beauvois)
ASSAIL AND IMIDAN AIRBLAST EVALUATION ON APPLES, 2004.

Thetrial was conducted at the Missouri State Fruit Experiment Station in Mountain Grove, Missouri. The
trial blocks consisted of 0.5-2.2 acre mature mixed cultivar plantings with 8-20 ft between trees and 16-20 ft
between rows. Treatments and an unsprayed check were replicated in a minimum of one row in three
separate orchards. Insecticides were applied with an airblast sprayer at arate of 300 gallons per acre.

I nsecticide treatmentsincluded Assail 70 WP (0.5 0z/100 gal), Imidan WSB (1 1b/100 gal), and Damoil (2 gal/
100gal). Damoil was applied to al treatments at half inch green (29 Mar). The first application of Assail and
Imidan was made at petal fall (27 Apr). Subsequent applications were made on 11 May, 24 May, 7 Jun, 21 Jun,
20 Jul, and 4 Aug. A total of 200 ‘Ozark Gold' appleg/treatment were evaluated for insect damage on 15-16 Jul
and 17-20 Aug.

In the 15 Jul assessment (Table 1), the petal fall application of Assail was not significantly better than the
Damoil check for most insect pests. The full-season Assail and Imidan programs provided comparable control
for all insect damage except plum curculio oviposition. Assail was significantly better than Imidan at reducing
plum curculio oviposition scars. The full-season Assail program was significantly better than the Damoil check
for control of tarnished plant bug but not significantly better than the Imidan program. All treatments provided
good control of San Jose scale.

Inthe 17 Aug assessment (Table 2), the full season Assail and Imidan programs provided comparable
control of all insects. Internal lepidopteradamagein the Assail petal fall treatment was significantly greater
than the Assail and Imidan full season treatments, but less than the Damoil check. San Jose scale control was
significantly better in the Assail and Imidan full season programs than the Assail petal fall treatment and the
Damoil check. Plum curculio and tarnished plant bug control was similar for all treatments.

STONE FRUITS

PEACH: Prunus persica (L.) ‘Redhaven’

D. E. Waldstein, T. A. Bradshaw, J. A. Waldstein

Oriental Fruit Moth (OFM), Grapholitamolesta (Busck), San Jose scale (SJS), Quadraspidiotus periciosus (Comstock),
Tarnished plant bug (TPB), Lygus lineolaris (Palisot de Beauvois) (catfacing insect), Brown stink bug: Euschistus
servus (Say) (catfacing insect) , Green stink bug: Acrosternum hilare (Say) (catfacing insect)

CONTROL OF INSECTS ON PEACH, 2004

Thetrial was conducted at the Missouri State Fruit Experiment Station in Mountain Grove, MO. Thetrial
block consisted of 13 yr old, 9 ft tall ‘Red Haven'trees with 20 ft x 20 ft spacing in a 1.1 acre section of a 3.8
acre block. Treatments and an unsprayed check were replicated four timesin a CRB design. There was a
minimum of a one tree buffer between treatments to minimize the effects of insecticide drift. Insecticides
were applied to single trees dilute to runoff with a high-pressure handgun sprayer (200 psi). Thefirst applica
tion was made at shuck split (14 Apr). Subsequent applications were made 26 Apr, 7 May, 17 May, 27 May, 10
Jun, and 24 Jun. Insecticide treatmentsincluded Assail 70 WP (0.85 0z/100 gal), Esteem 35 WP (1.25 oz form/
100 gal), Pounce 3.2 EC (2 fl 0z/100 gal), Provado 1.6F (2 fl oz form/100 gal), and Damoil (2 gal/100 gal). A
total of 160 peaches/treatment were evaluated for insect damage on 1 Jul.

Pounce and Assail were the best treatments for control of oriental fruit moth. Provado and Damoil aso
significantly reduced oriental fruit moth damage. The Esteem treatment did not significantly reduce damage
from oriental fruit moth or catfacing insects. Damage from catfacing insects was significantly reduced by
Pounce, Assail, and Damoil. San Jose scale damage was minimal in all treatments and the untreated check.




Winter 2004/05 11

POME FRUITSTable 1
% Damage(15 July)

Treatment/ Rate-amt form/

Formulation 100 gal Date ILt LR?2 PC-O® PC* RAAS SJS® TPBY
Assail 70 WP 0.50z 27 Apr 33.0a 7.0b 50ab 20b 25a 0.l1a 3.5ab
Assail 70 WP 0.50z 27Apr,11May, 7.0b 6.0b 0.0c 55b 0.1a 0.0a 1.5b
24 May, 7 Jun,
21 Jun, 20 Jul,
4 Aug
Imidan WSB 1llb 27 Apr,11 May, 6.5b 0.1b 4.0b 40b 0.1a 0.0a 6.0ab
24 May, 7 Jun,
21 Jun, 20 Jul,
4 Aug
Damoil Check?® 2 gal 29 Mar 39.5a 95a 14.0a 11.0a 25a 0.0a 7.5a

Means in a given column followed by the same letter are not significantly different (Fisher’s protected LSD, P = 0.05)
!Internal Lepidoptera (CM, OFM, LAW) Z2Leafroller species (OBLR, RBLR) 2Plum Curculio Oviposition

4Plum Curculio Adult Feeding °Rosy Apple Aphid ®San Jose Scale “Tarnish Plant Bug #Damoil applied to all
treatments at %2 inch green

POME FRUITSTable 2
% Damage(17 Aug)

Treatment/ Rate-amt form/

Formulation 100 gal Date ILt LR?2 PC-O® PC* RAA> SJS® TPBY
Assail 70 WP 0.50z 27 Apr 445b 35a 15.0a 0.0a 00b 6.0a 3.0a
Assail 70 WP 0.50z 27 Apr,11 May, 22.0c 0.0b 155a 20a 00b 0.0b 2.5a
24 May, 7 Jun,
21 Jun, 20 Jul,
4 Aug
Imidan WSB 1llb 27 Apr,11 May, 19.5¢c 0.0b 185a 3.0a 05b 0.0b 2.5a
24 May, 7 Jun,
21 Jun, 20 Jul,
4 Aug
Damoil Check?® 2 gal 29 Mar 57.5a 25ab 225a 0.0a 3.0a 10.0a 2.0a

Means in a given column followed by the same letter are not significantly different (Fisher’s protected LSD, P = 0.05)
!Internal Lepidoptera (CM, OFM, LAW) Z2Leafroller species (OBLR, RBLR) 2Plum Curculio Oviposition

4Plum Curculio Adult Feeding °Rosy Apple Aphid ®San Jose Scale "Tarnish Plant Bug #Damoil applied to all
treatments at ¥ inch green

STONE FRUITSTable 1

% Damage
Rate-amt form
Treatment/formulation /100 gal OFM? Catfacing SJS?
Assail 70 WP3 0.85 0z 3.7cd 3.1b 0.0a
Esteem 35 WP3 1.250z 16.8a 6.8ab 0.1a
Pounce 3.2 EC® 2.00z 0.1d 2.5b 0.0a
Provado 1.6 F3 2.00z 10.6b 5.6ab 0.0a
Damoil® 1 gal 6.8bc 5.0b 0.1a
Untreated Check — 16.8a 10.6a 0.1a

Means in a given column followed by the same letter are not significantly different (Fisher’s protected LSD, P = 0.05)
!Oriental Fruit Moth 2San Jose Scale *Applied 14 Apr, 26 Apr, 7 May, 17 May, 27 May, 10 Jun, and 24 Jun
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Natives arefor theBirds

By Judy Allmon, Grow Native!
Source: Kansas City Gardener, January, 2005.

Everyoneenjoysthe sightsand soundsof birds,
especidly during winter monthswhen we spend
moretimelooking throughwindows. Many
homeowners—and bus nesses—have birdfeeders
to attract birds, but you can createaliving songbird
stationto attract awidevariety.

Thewinter |landscape offersaperfect
opportunity to take stock of what isaready inyour
landscape. L ook for perennia swith seedheadsthat
persist through the snow and iceaswell asshrubs
andtreeswith fruitsand nutsaswell asdense
branchesto provide cover.

Therecent decline of songbirdsispartly linked
to theincreased use of non-native shrubsthat do
not offer the protection of dense branchesand
thornsfor successful nesting. Also, many of these
exoticlandscape plantsdo not providethe natural
foods produced by native species.

If your landscape lacksbird appeal, you can
begin planning for spring additionsto your
landscape. It'seasy to add afew of Missouri’s
native shrubsor small treesto an existing border. In
additiontofruit, many offer springflowerssuchas
Serviceberry and theviburnumsor add fall color
like the Wahoo or the sumacs. Birdsalso
appreciatefruiting nativetreeslike Flowering
Dogwood, Roughleaf Dogwood, American Plum
and Black or Indian Cherry.

Your songbird station can be designed for sun
or shade. A sunny areacan easily includeasmall
patch of colorful wildflowerswith abundant,
delectable seeds. Examplesinclude Lancel eaf
Coreopsis, Western Sunflower, Yellow or Purple
Coneflower and Rough Blazing Star. These
wildflowersattract finches, mockingbirdsand
wrens. Nativegrasses, suchasBigand Little
Bluestem or Prairie Dropseed, also benefit wildlife
and make adramatic year-round addition to any
landscape.

Shady sites, such asnatural woodlands, will be
dominated by shrubsand treesand will attract
woodpeckers, thrushesand cardinals.

Consult Grow Native!’sweb site,
www.grownative.org, for more native speciesand
landscapingideas. You can usethesite’'s” Plant
Search” featureto find speciesthat are appropriate
for sun or shade and that provide cover, nesting or
food sourcesfor birds.

Remember, birds need food, cover and water.
In additionto native plants, your local Grow
Nativel member garden center hasavariety of
additionsto consider. Add abirdbath—perhaps
with aheating element for winter—birdhousesor
supplemental feedersto enhancethequality of your
yard shabitat and hel p ensure birdwatching success
any day of theyear.

Suggested Speciesfor Your Songbird Sation
Perennials

Aromatic Aster - Aster oblongifolius
Lanceleaf Coreopsis - Coreopsis grandiflora
Purple Coneflower - Echinacea purpurea
Western Sunflower - Helianthus occidentalis
Willow-leaved Sunflower - Helianthus salicifolius
Ox-eye Sunflower - Heliopsis helianthoides
Rough Blazing Star - Liatris aspera

Showy Goldenrod - Solidago speciosa
Shrubs and Small Trees

Serviceberry - Amelanchier arborea
American Beautyberry - Callicarpa americana
Gray Dogwood - Cornus racemosa
Strawberry Bush - Euonymus americanus
Wahoo - Euonymus atropurpureus
Deciduous Holly - Ilex decidua

Winterberry Holly - llex verticillata

Indian Cherry - Rhamnus caroliniana
Sumacs - Rhus spp.

Golden Currant - Ribes odoratum

Elderberry - Sambucus canadensis
Viburnums - Viburnum spp.

Trees

Hackberry - Celtis occidentalis

Pagoda Dogwood - Cornus alternifolia
Flowering Dogwood - Cornus florida

Green Hawthorn - Crataegus viridis
American Holly - Ilex opaca

Eastern Red Cedar - Juniperus virginiana
Black Cherry - Prunus serotina

Source: Conservationist magazine column — native trees
and shrubs with food and cover value for songbirds and
other watchablewildlife
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Conference Report: Part 3 of 3:
AgNIC

By Suzi Teghtmeyer
Evans Library of Fruit Science, SMSU

Dear Readers,

Inthe previousissues| described conferences
that took placeinthe Washington DC area. This
last conference of thisseriestook placein Fitts-
burgh, Pennsylvania, my first vist tothiscity at the
confluenceof theMonongahelaand Allegheny
Rivers, thusforming the Ohio River. The conference
wastheannual meeting of the Council on Botanica
and Horticulturd Libraries, Inc. (CBHL).

Themembersof the CBHL work ininformation
and library centersat botanical gardens, zoos,
universities, privateindustries, and government
ingtitutionslikethe Smithsonianandthe U.S.
Nationa Arboretum. Each year wehold an annual
meeting at one of themember librariesto conduct
businessand |earn from each other through presen-
tationsand persona communication. It'sasoa
great opportunity tovisit new cities, examinelibrary
collectionsand their organizationd systems, and
tour book/information related industriesinthearea.

TheHunt Ingtitutefor Botanical Documentation,
establishedin 1961 onthe Carnegie Mellon cam-
pus, hosted the annual meeting in June, 2004. The
coreof theHunt Institute book and art collection
wasthe persond collection of Rachel McMasters
Miller Hunt who collected 18th and 19th century
botanical books, manuscriptsand art, and espe-
cialy documentspertaining to Carl Linnaeus, whois
most famousfor developing the Latin naming
system of plantsthat isin usetoday. The collections
of theInstitute have grownto over 28,000 books
and 54,000 portraits, watercolors, and other
artwork, al pertaining to the study of plantsand
botanists. Visitorsworldwide cometo thelnstitute
and itslibrary to conduct research, view theexhib-
its, and consult withtheresearch and library staff.

Thisyear the presentation sessionsrevolved
around thefollowing topics: Exhibitions (how to
properly set them up; onlineexhibits); Journa
Publications (accessto journals, skyrocketing

prices; onlinejournals); Bibliographiesand Index-
ing; Creative Collection Building (acquiringand
organizing book and journal collections); and
Preservation and A ccess (protecting collectionsfor
thelong term). I’ ve been amember for six years,
but thiswasthefirst year | presentedin oneof the
sessions. Inthe Creative Collection Building Ses-
sion| presented, “BeBraveand Ask: Creative
Collection Building Strategiesthat (may) Work.” |
shared my techniques of acquiring books, journals,
and documentsthrough meansof monitoring freebie
ligts, trading what you havefor what you need
(bartering), writing grantsto buy materias, and, of
course, asking people, such asauthors, publishers
or retired faculty for what you need (note: thisisnot
begging, itis"fulfillingtheneedsof my library
patrons’!). I’ m pleased to say that my presentation
waswarmly received, and | hopeto present at
futuremestings.

Thisyear | dso served asparliamentarian
during the businessmeetings. Admittedly, thiswas
more nerve-wracking than presenting as| am not
too familiar with Roberts Rulesof Order (all 704
pagesof how-to-conduct-a-mesting). Thankfully
therewere no controversiesand themeeting
progressed smoothly.

Outside of the meetingsand sessions, we
toured many nearby places. Preservation Technolo-
gies(abook de-acidification facility); the Rodef
Shaom Biblical Botanic Garden (abeautiful,
athough small garden growing most of theplants
mentioned inthe Bible); theAndy Warhol Museum
(the primary exhibit was* Playingwith Nature:
Flowers Observed, Flowers Transformed,” and had
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booksfrom Hunt as part of theexhibit); and the
Phipps Conservatory and Botanical Gardens. After
the conference proper, many of ustoured Frank
Lloyd Wright'shomesFallingwater and Kentuck
Knob - an opportunity | didn’t want to miss.

Bringing homeinformation and experiencesand
applying them hereisthe point of attending confer-
ences. Asaresult of aconnection | madeat the
conference, afellow member and | havetraded
documents, thusboosting thequality of information
hereat EvansLibrary. | encourageeveryoneto
seek out new experiencesthen sharethemwiththe
peoplearound you. Wecan't al attend every
conference, read every book, or try every tech-
nique, but sharing an experiencewith othersisthe
next best thing. In other words, Be Brave, Go

25th Missouri Small Fruit and
Vegetable Conference

By Patrick Byers
Fruit Grower Advisor, SMSU

Back tothe Basics Tour, February 21, 2005

Theprogram for Back to the Basics 2005 features
aninformative and entertaining tour of threediverse
businesses. Theregistration feeincludesbustrans-

portation for the day, lunch, and refreshments.

»  Gordon’sOrchard, Osceola, Mo.
*  WhiteOak Berry Farm, Roscoe, Mo.
*  HammonsProducts Company, Stockton, Mo.

2005 Missouri Small Fruit and Vegetable
Conference, February 21-23, 2005

Theyear 2005 marksthe 100" Anniversary of
Southwest Missouri State University, aswell asthe
25" anniversary of theMissouri Small Fruit and
Vegetable Conference. To mark these significant
events, we haveinvited Gaylord M oor eand
Patrick Byer sto present the keynote address
“History of Missouri Fruit Production.”

Besuretovigt the conference Trade Show,
whichincludesvendorsoffering awiderange of
supplies, nursery plants, chemical sand equi pment
for fruit and vegetabl e producers. Thetrade show
alsoincludesthe” Taste Test Table” of Missouri-
produced products.

TheMarketing Sessonisanew featurefor the
2005 conference. KatherineK elly and Bernie
Colvishaverea world experiencesto shareonthe
topicsof pricing strategiesand direct marketing.
Suzi Teghtmeyer will discussonlineresourcesfor
fruit and vegetable growers. Another new sessionis
the Native and Ornamental Horticulture Session.
Judy Allmon will discussthe commercial opportu-
nitiesavailablefor producersof nativelandscape
plants. Marilyn Odneal and Dr. Pamela
Trewathawill expand on the production and
landscape use of wildflowersand grasses.
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WayneRoffman returnsto the programin
2005 with hisexperiencesin producing and market-
ing awiderange of vegetablesfrom hisfarm near
Carthage. Dr. Chuck Marr, noted vegetable
gpecidist from Kansas State University, will elabo-
rate on recent developmentsin tomato cultivarsand
pumpkin pest control. The plant diagnostic clinicsat
the State Fruit Experiment Station and the Univer-
sity of Missouri arevaluableresourcesfor Missouri
producers; Simeon Wright will discussprocedures
attheMU clinic.

Dr. Martin Kapshasmany years of experi-
encetesting blueberry cultivarsat the State Fruit
Experiment Station, and hewill discussthelatest
tria of 12 recently released and standard cultivars.
AsMissouri entersthefourth decade of commercia
blueberry production, we haveinvited severa long
time blueberry growersto share production and
marketing experiences. Strawberry productionis
undergoing major changes, and wehaveinvited Dr.
Sorkel Kadir and Bernie Colvistodiscusshigh
tunnel and plasticulture production practices. 2004
wasayear of interesting strawberry disease prob-
lems, and Dr. Dan Waldstein, IPM specialist, will
discussseverd of thesediseases.

TheAlternativessessionincludesafascinating
presentation by Nicola M cPher son of Ozark
Forest Mushrooms on the production and market-
ing on shiitake mushrooms. Andy Thomasand
Patrick Byerswill sharepractical experiencesfor
producing elderberries.

Two specia sessionsare planned for the 2005
conference. TheMissouri FarmersMar ket
Association will meet jointly with the Missouri
Small Fruit and Vegetable Conference on February
22. Thissessionwill feature severd chefsdemon-
strating cooking techniquesfor farmers market
participants. A workshoptitled “Human Risk
Management, Realitiesand Resources: The
LatinoLabor Forcein Missouri Agriculture”
will follow the conference on February 23. For
additiona information, including registration, for the
conference, viSit http://mtngrv.smsu.edu/
calendar.htm#M SFV C, telephone 417-926, 4105,
or contact PamelaMayer at SMSU-Mountain
Grove, 9740 Red Spring Road, Mountain Grove,
MO 65711-2999.

Coming Events

25th Missouri Small Fruit and Vegetable
Conference

February 21-23,

ClarionInnand Convention Center

Springfield, Missouri

For the schedule and registration form, visit http://
mtngrv.smsu.edu/calendar.htm or contact:
PameaMayer
pam621t@smsu.edu

417-926-4105

TreeFruit Topicsfor Southwest Missouri
March 3, 6:00-9:00pm

UM C Southwest Research and Education Center
Mount Vernon, Missouri

Contact Patrick Byers

plb711t@smsu.edu 417-926-4105

Missouri Farmers Market Workshop

Friday, March 18, 2005

(timeand placeto befinalized soon!)

For moreinformation, contact:

Tammy Bruckerhoff

Tammy.Bruckerhoff @mda.mo.gov 573-751-3394

Grow Native! ConnectingtheHeartland
Conference-Ecology, Culture, Economics
February 17, 2005

Adams Pointe Conference Center

Blue Springs, Missouri

For moreinformation or registration application,
visit www.grownative.org or contact:

Judy Allmon
Judy.Allmon@mda.mo.gov 573-522-4171

SpringHorticultureSeminars

Saturday, April 2, 2005

SMSU - Mountain Grove

For moreinformation contact:

Marilyn Odned

mbo774t@smsu.edu  417-926-4105

Or check the calendar at http://mtngrv.smsu.edu/
caendar.htm
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