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GrassGrass

•• 25% of global land ma25% of global land ma
•• 32 sq KM32 sq KM32 sq KM32 sq KM
•• Found on Every continFound on Every contin

S bS b S h Af i &S h Af i &•• SubSub--Saharan Africa & Saharan Africa & 
amount of grasslandamount of grassland

slandsslands

ssss

nentnent
A i h lA i h lAsia have largest Asia have largest 



GrassGrass

•• SemiSemi--arid zones (28%)arid zones (28%)
•• Humid (23%)Humid (23%)Humid (23%)Humid (23%)
•• Cold (20%)Cold (20%)

A id (19%)A id (19%)•• Arid (19%)Arid (19%)

slandsslands



Research locations



Changes in Changes in 

•• Tropical/subtropicalTropical/subtropicalTropical/subtropical Tropical/subtropical 
•• Temperate Temperate 

Fl d dFl d d•• FloodedFlooded
•• MontaneMontane
•• MediterraneanMediterranean

GrasslandsGrasslands

% Total Decline % Total Decline 
28282828
6565
50505050
2828
5050



Changes in Changes in 

•• No AmNo Am TallgrassTallgrassNo. Am. No. Am. TallgrassTallgrass
•• So. Am. So. Am. CerradoCerrado

A i SA i S•• Asian SteppeAsian Steppe
•• Central & Eastern Central & Eastern MopMop

WoodlandsWoodlands
•• SW Australian SW Australian ShrublaShrubla

GrasslandsGrasslands

% Remaining% Remaining
3333
2121
72727272

panepane//MiomboMiombo
7373

andsands 5757



Changes inChanges inChanges in Changes in 
•• USGS estimate losses in NUSGS estimate losses in N
•• Tallgrass prairie 97%Tallgrass prairie 97%
•• Mixed grass prairie 64%Mixed grass prairie 64%g pg p
•• Short grass prairie 66%Short grass prairie 66%
•• Overall decline more thaOverall decline more tha•• Overall decline more thaOverall decline more tha

GrasslandsGrasslandsGrasslandsGrasslands
North AmericaNorth America

%%

an 79%an 79%an 79%an 79%



Why the Declines Why the Declines 

•• AgricultureAgriculture
•• UrbanizationUrbanizationUrbanizationUrbanization
•• DesertificationDesertification

F iF i•• FragmentationFragmentation
•• NonNon--native speciesnative species
•• Loss of fireLoss of fire
•• Overgrazing domesticOvergrazing domesticOvergrazing domestic Overgrazing domestic 

in North Americain North America

stockstockstockstock





What is a healtWhat is a healt

•• Integrity of soil and ecoIntegrity of soil and eco
sustainedsustained

•• Dominated by native spDominated by native sp
Our research fits inOur research fits in–– Our research fits inOur research fits in

thy grassland?thy grassland?

ological processes are ological processes are 

peciespecies



Major SoutheasteMajor Southeaste
Grasslands (sele

• Big Barrens (KY & TN into AL)
• Grand Prairie (Ark)
• Southern Ridge & Valley Mesic 
• Southern Switchgrass Tidal Frin

SW Fl id C t l• SW Florida Coastal
• Gulf Mexico Dune (FL, AL)
• Southern Appalachian Grass/ShrSouthern Appalachian Grass/Shr
• Pine Savanna

ern United Statesern United States 
ected examples)
)

(TN)
nge (FL, AL, MS, LA)

rub Baldrub Bald



Why C

• We have to live with wh
• Other standard reasons (Other standard reasons (

etc.)

Care?

hat’s left
(medicine agriculture(medicine, agriculture, 



Highland Rim We
Rare Plant

et Barrens
ts



Courtesy USFWS/Steve Maslowski



History RetuHistory RetuHistory RetuHistory Retu

11stst reconstruction areconstruction a
arboretum by Aldoarboretum by Aldoyy

Historical method wHistorical method w
(typically once a m(typically once a m(typically once a m(typically once a m
growing season) growing season) 
then seedthen seed

Next was till once Next was till once 
GlyphosateGlyphosate applieapplieypyp pppp
entire growing seentire growing se

urn of Prairieurn of Prairieurn of Prairieurn of Prairie

at UWMat UWM
o Leopoldo Leopoldpp
was to tillwas to till
month during month during month during month during 
keep weeds out keep weeds out 

 in spring and use of  in spring and use of 
ed monthly for an ed monthly for an yy
eason then seedeason then seed



Return ofReturn ofReturn ofReturn of

Development of Development of nono
more more advanced hadvanced h
with with glyphosateglyphosate

Establishment stillEstablishment stillEstablishment stillEstablishment still
competitioncompetition

Release of new herRelease of new herRelease of new herRelease of new her
and suppress annand suppress ann
revolutionized norevolutionized norevolutionized norevolutionized no

f Nativesf Nativesf Nativesf Natives

oo--till technology till technology and and 
erbicideserbicides beginning beginning g gg g

 slow  slow –– weed weed  slow  slow weed weed 

rbicides soil active rbicides soil active rbicides soil active rbicides soil active 
nual weeds nual weeds ––
oo till establishmenttill establishmentoo--till establishmenttill establishment



Return ofReturn ofReturn ofReturn of

To be successful:To be successful:
1. assess situation w1. assess situation w

hhapproachesapproaches
release natives wrelease natives w
kill i ti  kill i ti  kill existing vegekill existing vege

seedseed
conventional tillaconventional tillaconventional tillaconventional tilla

2. know the system 2. know the system 
3. know your herbic3. know your herbic3. know your herbic3. know your herbic

f Nativesf Nativesf Nativesf Natives

with respect to three with respect to three 

with herbicideswith herbicides
t ti  & t ti  & till                  till                  etation & noetation & no--till                  till                  

age and start  overage and start  overage and start  overage and start  over
 & its ecology & its ecology

cides & how they workcides & how they workcides & how they workcides & how they work



The Journey IntoThe Journey IntoThe Journey IntoThe Journey Into
Mouse Trap UsinMouse Trap Usin

Use of Herbicides Use of Herbicides 
Important ConsiderImportant Consider
1.  Which herbici1.  Which herbici
2.  What rate2.  What rate2.  What rate2.  What rate
3.  When to use3.  When to use

o Finding A Better o Finding A Better o Finding A Better o Finding A Better 
ng Herbicidesng Herbicides

rationsrations
dede



Cool SeasCool Seas

Tall FescueTall Fescue
KY BluegrassKY Bluegrassgg
Reed Canary GraReed Canary Gra
Smooth BromeSmooth BromeSmooth BromeSmooth Brome
QuackgrassQuackgrass

on Grasseson Grasses

assass



Tall FTall FFesc eFescue



Which Herb

• Glyphosate (spring only 
• Imazapic (spring best kiImazapic (spring best, ki
• Sulfosulfuron (spring)

G i i id (d l d• Graminicides (developed
crops – annual grasses –

i fconcentrations for peren
Select (clethodim), Fusio
f ) F il d (ffenoxyprop), Fusilade (f
very good (sethoxydim)

icides Work

maximum label rate)
ill anytime)ill anytime)

d f l i b dl fd for control in broadleaf 
– need higher 

i l ) lnnial grasses) – examples 
on (fluazifop P + 
fl if P) ldfluazifop P) – older not 



Releasing NativReleasing Nativ
Herbi

• Several herbicides work 
sulfosulfuron, graminici, g

• Issue becomes one of tim
before warm seasons begbefore warm seasons beg

ve Grasses Withve Grasses With 
icides
(glyphosate, imazapic, 

des))
ming – get the cool-season 
gin active growthgin active growth



Results Indicate BesResults Indicate Bes
Treatment ForTreatment ForTreatment ForTreatment For
Removing Fescue &Removing Fescue &
Releasing NWSGReleasing NWSGReleasing NWSGReleasing NWSG

Spring Burn followedSpring Burn followed
By 10 oz Imazapic By 10 oz Imazapic y py p
With a SurfactantWith a Surfactant

stst



Herbicide ComHerbicide ComHerbicide ComHerbicide Com
Releasing NWSG Releasing NWSG 
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control Select early Select latcontrol Select early Select lat

mparisons Formparisons Formparisons For mparisons For 
in Native Barrensin Native Barrens

Hart Meade

te Plateau early Plateau latete Plateau early Plateau late



Plateau @ 10 oz/ac Select @ 10 oz/ac



Release StudyRelease Study
Tall FescueTall FescueTall FescueTall Fescue
•• Compare Plateau, Compare Plateau, 

Select  Outrider to Select  Outrider to Select, Outrider to Select, Outrider to 
examine ability to examine ability to 
kill fescue, release kill fescue, release kill fescue, release kill fescue, release 
NWSG, and what NWSG, and what 
forbs are tolerant forbs are tolerant 
across 14 sites across 14 sites 
throughout KYthroughout KY



Mixed GrassMixed Grass
SystemSystem
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All three do good job afterAll three do good job afterg jg j
fescue, forb species do nofescue, forb species do no
herbicidesherbicides

SelectSelect PlatPlat

r two years of taking out r two years of taking out y gy g
ot vary much between ot vary much between 

teauteau OutriderOutrider



ExerciseExercise

•• Invasive exotic forbsInvasive exotic forbs
•• Crown vetch sericeaCrown vetch sericeaCrown vetch, sericeaCrown vetch, sericea

knapweed, white & yknapweed, white & y
Japanese honeysuckJapanese honeysuckJapanese honeysuckJapanese honeysuck

e Cautione Caution

s, legumess, legumes
a lespedeza spotteda lespedeza spotteda lespedeza, spotted a lespedeza, spotted 
yellow sweet clover, yellow sweet clover, 
klekleklekle



Plateau TolePlateau Tole
•• Eupatorium coelestinumEupatorium coelestinum

serotinum, fistulosumserotinum, fistulosum
A t il dA t il d•• Aster pilosus, dumosusAster pilosus, dumosus
lateriflorus, novaelateriflorus, novae--anglangl

•• Solidago altissima rugoSolidago altissima rugo•• Solidago altissima, rugoSolidago altissima, rugo
•• Asclepias tuberosa, viriAsclepias tuberosa, viri
•• Silphium terebinthenacSilphium terebinthenacSilphium terebinthenacSilphium terebinthenac
•• Rudbeckia hirta, fulgidaRudbeckia hirta, fulgida

Helianthus divaricatus, Helianthus divaricatus, ,,

erant Forbserant Forbs
m, hyssopifolium, m, hyssopifolium, 

t t i it t i is, patens, ontarionensis, s, patens, ontarionensis, 
iaeiae
osa odorata nemoralisosa odorata nemoralisosa, odorata, nemoralisosa, odorata, nemoralis
idis, viridiflorusidis, viridiflorus
eum pinnatifidumeum pinnatifidumeum, pinnatifidumeum, pinnatifidum
a, Ratibida pinnata, a, Ratibida pinnata, 
H. atrorubensH. atrorubens



Smooth Brome an

• Smooth brome and KY B
imazapic – how to selectp
dominated by both nativ
grasses & forbs g

nd KY Bluegrass

Bluegrass tolerant to 
t because system y

ve cool and warm season 



SmoothSmoothh Bromeh Brome



KentuckyKentucky BluegrassBluegrass



Smooth BromSmooth BromSmooth BromSmooth Brom
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Native GrasNative Gras

% N ti G 3 Y P t% N ti G 3 Y P t t t tt t t
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Native Native ForbForb

% F b 3 Y P t% F b 3 Y P t t t tt t t
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bb ResponseResponse

l f arsenal s ars/out f plat/out s ars/plat f ars/plat



Strategy TStrategy T
Conversion WConversion WConversion WConversion W

((more successmore success((
conventional ticonventional ti

Control All ExistiControl All Existi
is critical)is critical)
Provide ResidualProvide ResidualProvide ResidualProvide Residual
Use Good QualityUse Good Quality

Species to Site CSpecies to Site CSpecies to Site CSpecies to Site C
Do Not Seed To DDo Not Seed To D

Two: NoTwo: No--till till 
With SeedingWith SeedingWith SeedingWith Seeding
sful than using sful than using gg
llage methodsllage methods))

ing Vegetation (this ing Vegetation (this g g (g g (

l Weed Controll Weed Controll Weed Controll Weed Control
y Seed & Match y Seed & Match 
ConditionConditionConditionCondition
DeepDeep



Fescue Control iFescue Control iFescue Control iFescue Control i
Using GlyUsing Gly

% F R i i% F R i i
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100
% Fescue Remaining% Fescue Remaining
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Fayette Muh

Control SpringControl Spring

n Spring vs. Falln Spring vs. Falln Spring vs. Fall n Spring vs. Fall 
yphosateyphosate

hlenberg Caldwell

g Control Fallg Control Fall



Herbicide CompaHerbicide CompaHerbicide CompaHerbicide Compa
Tall FescTall Fesc

% F R i i% F R i i

80

100
% Fescue Remaining% Fescue Remaining
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0
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Kleber Tayl

control Setho
Clethodim 12 ImazaClethodim 12 Imaza

risons For Killingrisons For Killingrisons For Killing risons For Killing 
ue (2000)ue (2000)

lorsville Washington

oxydim Clethodim 10
apic Glyphosateapic Glyphosate



Killing Fescue WKilling Fescue WKilling Fescue WKilling Fescue W
GlyphosaGlyphosa

% F R i i% F R i i

60
70
80

% Fescue Remaining% Fescue Remaining

30
40
50
60

0
10
20
30

0
2 week 4 week 6 w

control 10 oz 12 o
12 + 12 16 + 16 Rou12 + 12 16 + 16 Rou

With Clethodim &With Clethodim &With Clethodim & With Clethodim & 
ate (2001)ate (2001)

week 12 week

oz 16 oz 10 + 10
undupundup



Controlling KControlling KControlling KControlling K

% Bl R i i% Bl R i i
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40
% Bluegrass Remaining% Bluegrass Remaining
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0
control fall  burn outrider sp outrider fl arsenal sp

KY BluegrassKY BluegrassKY BluegrassKY Bluegrass

p arsenal fl pl out sp pl out fl pl ars sp pl ars fl



Controlling KControlling K
Old G h BlOld G h BlOld Growth BlueOld Growth Blue

% Bl R i i% Bl R i i

60
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% Bluegrass Remaining% Bluegrass Remaining
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0
control fl plat fl jour fl outrid fl se lect fl

KY BluegrassKY Bluegrass
S hS hegrass Savannahegrass Savannah

cnotrol sp plat sp journ sp outrid sp select sp



Reed CanReed Canary Grassary Grass



Controlling ReeControlling ReeControlling ReeControlling Ree

% R d C R i i% R d C R i i

90
100

% Reed Canary Remaining% Reed Canary Remaining

60
70
80
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50
60
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0
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control arsenal fl ars gly fl ars jou fl

d Canary Grassd Canary Grassd Canary Grassd Canary Grass

journey sp journey fl glyphos sp glyphos fl



Killing Existing VKilling Existing V
IMPORTANT: Burn (graIMPORTANT: Burn (gra

VegetationVegetation
ze, hay) fescueze, hay) fescue



Effect of ImazaEffect of ImazaEffect of ImazaEffect of Imaza
Reduction WReduction W

% F R i i% F R i i

80

100
% Fescue Remaining% Fescue Remaining

40

60

0

20

40

0
fall 99 spring 00

control water Burn
07 + NIS 14 Pl 14 P.07 + NIS .14 Pl .14 P

apic on Fescueapic on Fescueapic on Fescue apic on Fescue 
With BurningWith Burning

sum 00

n Burn water .07 Pl
Pl NIS 18 Pl 18 Pl NISPl  NIS .18 Pl .18 Pl NIS



Effect of ImazaEffect of ImazaEffect of ImazaEffect of Imaza
Reduction WitReduction Wit

% F R i i% F R i i
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% Fescue Remaining% Fescue Remaining

40
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0
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0
fall 99 spring 00

control water
14 Pl 14 Pl NIS.14 Pl .14 Pl  NIS

apic on Fescueapic on Fescueapic on Fescue apic on Fescue 
thout Burningthout Burning

sum 00

.07 Pl .07 + NIS
18 Pl 18 Pl NIS.18 Pl .18 Pl NIS



BurnBurnBurnBurn

•• Removes litter allowsRemoves litter allows
herbicide herbicide –– plant contplant cont
( 10%( 10%(data show 10% incre(data show 10% incre

•• Burning alone will NOBurning alone will NO

ningningningning

s maximum s maximum 
tact tact –– better kill better kill 

))ease in kill)ease in kill)
OT kill fescueOT kill fescue



Seeding NWSGSeeding NWSGSeeding NWSGSeeding NWSG

Mix graMix gra

Seed frSeed fr

Make surMake sur
Get off tractorGet off tractorGet off tractorGet off tractor

droppdropp

Calibrate drillCalibrate drill
ass seeds & forbs togetherass seeds & forbs together

Use noUse no--till drilltill drillUse noUse no till drilltill drill
rom Midrom Mid--April through JulyApril through July

(if you get rain)(if you get rain)(if you get rain)(if you get rain)
re seed no deeper than ¼”re seed no deeper than ¼”
r r –– check to seed if seed ischeck to seed if seed isr r –– check to seed if seed ischeck to seed if seed is
ping ping –– tubes do & will plugtubes do & will plug



FluffyFluffy
Mix Grass & F

y Seedy Seed
Forbs Together



This is the prThis is the pr
depdep

As much as 1As much as 1As much as 1As much as 1
can lay on thcan lay on thyy

soso

roper seeding roper seeding gg
pthpth
/3 of the seed /3 of the seed /3 of the seed /3 of the seed 
he top of the he top of the pp
oiloil



Fescue ConvFescue ConvFescue ConvFescue Conv
NoNo--

•• Several Studies Several Studies ––
•• Burn early SpringBurn early Springy p gy p g
•• Apply 12 oz ImazaApply 12 oz Imaza

later (midlater (mid--April) wApril) w(( p )p )
1 qt MSO & 2.5 lbs1 qt MSO & 2.5 lbs
20 gallon/acre spr20 gallon/acre spr

•• Seed at 6 lbs PLS Seed at 6 lbs PLS 
JuneJune

version Using version Using version Using version Using 
--tilltill
SummarySummary

apic about month apic about month 
when 4when 4-- 6” tall (add 6” tall (add ((
s AMS / ac in tank) s AMS / ac in tank) 
ray rateray rate
 from May through  from May through 



6 Weeks Post6 Weeks Post--PlantingPlanting
12 oz Plateau No12 oz Plateau No tilltill12 oz Plateau No12 oz Plateau No--tilltill 2 Months Post2 Months Post--PlantingPlantinggg

12 oz Plateau No12 oz Plateau No--tilltill



Alt ti  NAlt ti  NAlternative NAlternative N
•• Burn early SpringBurn early Spring
•• Apply 2 qts glyphoApply 2 qts glyphopp y q g yppp y q g yp

month later (whenmonth later (when
•• At seeding apply At seeding apply At seeding apply At seeding apply 

Imazapic/acre (wiImazapic/acre (wi
fertilizer)fertilizer)fertilizer)fertilizer)

•• Seed 6 lbs PLS/acSeed 6 lbs PLS/ac

Till M th dTill M th doo--Till MethodTill Method

osate/acre about osate/acre about 
n fescue 4 n fescue 4 –– 6” tall)6” tall)
4 4 –– 6 oz 6 oz 4 4 6 oz 6 oz 
ith surfactant & ith surfactant & 

cre from May cre from May -- JuneJune



2 quarts glyphosate + 2 quarts glyphosate + 
di  Y  O  %di  Y  O  %seeding Year One %seeding Year One %

 4 oz Plateau @  4 oz Plateau @ 
%  = 70%%  = 70%% cover = 70%% cover = 70%



What About Div

• Research shows – almos
in once grass is establishg
(western US different)

• Recommended two – staRecommended two sta
– Follow standard protocol

tolerant grasses/forbstolerant grasses/forbs
– In fall – second seeding –

non-tolerant forbs/grasseg

versity in Forbs?

st impossible to put forbs 
hed in Eastern US 

age seeding:age seeding:
l with grasses and imazapic 

– perpendicular to first with 
s



Q k GQ k GQuack GrassQuack Grass

•• As an As an agropyronagropyron (wh(wh
completely tolerant tcompletely tolerant t

•• Find herbicide to conFind herbicide to con
that Outrider will wothat Outrider will wo

•• Use 4 Use 4 –– 6 oz 6 oz imazapiimazapi

 C i C is Conversions Conversion

heat grasses) heat grasses) 
to to imazapicimazapic
ntrol (some evidence ntrol (some evidence 
ork at 2 oz/ac)ork at 2 oz/ac)
cc for weed controlfor weed control



Quack Grass ConQuack Grass Con
% NWSG% NWSG
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control plateau4 pl

roundup plateau6

nversion to NWSGnversion to NWSG
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PLPL PL

RU + 4
PL

select



QuackQuack--gg
YYYearYear

grass Sitegrass Site
TTr Twor Two



Smooth BroSmooth Bro
NoNo--till till 

% B% B
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NWSG RNWSG R
NoNo--

% B% B
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% Brome% Brome
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control out glyp fl

ResponseResponse
--tilltill

out glyp sp arsenal fl



The Really HaThe Really Ha
Exotic Wa

• Share a similar physiolo
therefore tolerant to man

• Research from South Te
that ultra-competitive – hthat ultra competitive h
in seedbank, both above 
are more competitive thaare more competitive tha
grow more quickly than 

ard Situationsard Situations
rm Season
gy to our NWSG & 

ny of same herbicidesy
exas (Welder) showing 
huge seed rain seeds stayhuge seed rain, seeds stay 
ground & below ground 

an natives germinate andan natives, germinate and 
natives



BermudBermudda Grassda Grass



Controlling ComControlling ComControlling ComControlling Com
GrGr

% B d R i i% B d R i i
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% Bermuda Remaining% Bermuda Remaining
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ControlControl RURU

RU + 4 ozRU + 4 oz
PlateauPlateau

RU + 1RU + 1
PlatePlate

mmon Bermudammon Bermudammon Bermuda mmon Bermuda 
assass

12 oz12 oz
auau

Select + 12 ozSelect + 12 oz
Plateau RUPlateau RU

Select + 4 ozSelect + 4 oz
PlateauPlateau

RU + ArsenalRU + Arsenal
+ 12 oz Plateau+ 12 oz Plateau





Bermuda GrassBermuda GrassBermuda GrassBermuda Grass
NWNW

% NWSG% NWSG
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0
RURU RU + 4 ozRU + 4 oz

PlateauPlateau
RU + 12 ozRU + 12 oz

PlateauPlateau
RURU

+ 12+ 12

RU + ArsenalRU + Arsenal

s Conversion tos Conversion tos Conversion to s Conversion to 
WSGWSG

ControlControl

Select + 12 ozSelect + 12 oz
Plateau RUPlateau RU

Select + 4 ozSelect + 4 oz
PlateauPlateau

U + ArsenalU + Arsenal
2 oz Plateau2 oz Plateau



Mixed PlantingMixed Planting
Bermuda GrassBermuda Grass
ConversionConversionConversionConversion

2 quarts 2 quarts glyphosateglyphosate ++
12 oz Plateau @ seedin12 oz Plateau @ seedin12 oz Plateau @ seedin12 oz Plateau @ seedin
Year Two Year Two –– 80% aerial80% aerial
covercover

gggg



Bermuda GraBermuda GraBermuda GraBermuda Gra
Study TwoStudy Two
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Bermuda GraBermuda GraBermuda GraBermuda Gra
Study TwStudy Tw
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control ar + glyp + pl

ass Conversionass Conversionass Conversionass Conversion
o: NWSGo: NWSG

se + glyp + p glyphosate



BahiaBahia GrassGrass



Controlling BControlling B
% Bahia% Bahia
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R
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oz Plateauz Plateau oz Plateau oz Plateau



Converting BahiaConverting Bahia
% NWSG% NWSG
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control Roundup RU + 4 oz
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PPlateau P

a Grass to NWSGa Grass to NWSG

U + 12 oz
Plateau

Plateau Select + 4
oz Plateau

Select + 8
oz PlateauPlateau oz Plateau oz Plateau





Yellow BYellow BBluestemBluestem



Old World Old World Old World Old World 

Untreated checkUntreated check
Imazapic 0 21 ka aiImazapic 0 21 ka aiImazapic 0.21 ka aiImazapic 0.21 ka ai
Imazapic + glyphosImazapic + glyphos

0 64 ai/ha (1 pt & 0 64 ai/ha (1 pt & 0.64 ai/ha (1 pt & 0.64 ai/ha (1 pt & 
Imazapyr 0.57 ai/haImazapyr 0.57 ai/ha

& 1 qt& 1 qt& 1 qt& 1 qt
Sulfosufuron 0.11 aSulfosufuron 0.11 a
Chlorosulfuron 0 16Chlorosulfuron 0 16Chlorosulfuron 0.16Chlorosulfuron 0.16

BluestemsBluestemsBluestemsBluestems

i/ha (12 oz)i/ha (12 oz)i/ha (12 oz)i/ha (12 oz)
ate 0.32 ai/ha & ate 0.32 ai/ha & 
1 qt)1 qt)1 qt)1 qt)

a & 1.14 ai/ha (1 pt a & 1.14 ai/ha (1 pt 

ai/ha (2 oz) ai/ha (2 oz) 
6 ai/ha (3 oz)6 ai/ha (3 oz)6 ai/ha (3 oz)6 ai/ha (3 oz)
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Old W ld BlOld W ld BlOld World BluOld World Blu

•• Randomized BlockRandomized Block
replicationsreplications

•• Disked Fall & SpriDisked Fall & Spri
•• Spring ApplicationSpring Applicationp g ppp g pp

Prior to SeedingPrior to Seeding
•• Seeded at 3 lbs PLSeeded at 3 lbs PL
•• Imazapic Applied Imazapic Applied 

12 oz/acre12 oz/acre

t  St dt  St duestem Studyuestem Study

k With 3 k With 3 

inging
n of Glyphosate n of Glyphosate ypyp

LS/acreLS/acre
@ Seeding at 4, 8, @ Seeding at 4, 8, 



Old World BluesOld World Blues
Using ConventioUsing Conventio

Imazapic For WImazapic For WImazapic For WImazapic For W
5

# seedlings# seedlings

4
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3

0

1

control 4 

stem Conversion stem Conversion 
onal Tillage and onal Tillage and 
Weed ControlWeed ControlWeed ControlWeed Control

oz 8 oz 12 oz



RRResRes

•• Only got seeded @ haOnly got seeded @ ha
•• If at full rate may haIf at full rate may hayy

successfulsuccessful
•• At even higher rate mAt even higher rate m

to keep old world bluto keep old world blu
•• Continuous growing Continuous growing 

issueissue

ltltultsults

alf recommended ratealf recommended rate
ve been more ve been more 

may have been able may have been able 
uestems outuestems out
 season definitely an  season definitely an 



EstablishmEstablishmEstablishmEstablishm
ConventionConvention

•• Prepare seedbedPrepare seedbed
•• Cultipack or rollCultipack or rollCultipack or rollCultipack or roll
•• SeedSeed

C lti k  llC lti k  ll•• Cultipack or rollCultipack or roll
•• Apply 4 Apply 4 –– 6 oz Plat6 oz Plat

ment Using ment Using ment Using ment Using 
nal Tillagenal Tillage

teauteau



Data SupData SupData SupData Sup
RecommeRecomme

TrtmtTrtmt Little Little TrtmtTrtmt Little Little 
BluestemBluestem

( l t /( l t /(plants/s(plants/s
ControlControl 44
4 oz4 oz 1717
8 oz8 oz 1414
12 oz12 oz 1818

pporting pporting pporting pporting 
endationsendations

BigBig IndianIndianBigBig IndianIndian
BluestemBluestem grassgrass
 t ) t )sq meter)sq meter)

77 77
2020 1919
1515 2121
1616 1414
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What is a healtWhat is a healt

•• Integrity of soil and ecoIntegrity of soil and eco
sustainedsustained

•• Dominated by native spDominated by native sp
Our research fits inOur research fits in–– Our research fits inOur research fits in

thy grassland?thy grassland?

ological processes are ological processes are 

peciespecies



Seedbank Smooth
StuStu

216 soil cores, ,

h Brome Release 
udyudy
1243 seedlingsg



Old World Bluestem

Grass speciesGrass speciesGrass speciesGrass species

Dichanthium annulatumDichanthium annulatum
(Kleberg bluestem)(Kleberg bluestem)
Di h hi iDi h hi iDichanthium aristatumDichanthium aristatum
(Angleton bluestem)(Angleton bluestem)

Native grassesNative grasses

m Seedbank Study

No. germinable seeds in soilNo. germinable seeds in soilNo. germinable seeds in soilNo. germinable seeds in soil

Total Total MeanMean

32.7 32.7 ±± 9.29.2 3.3 3.3 ±± 0.90.9

690 690 ±± 102.9102.9 69 69 ±± 10.310.3

1.7 1.7 ±± 1.21.2 0.17 0.17 ±± 0.120.12
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SummSumm
•• Burning alone will not kBurning alone will not k

herbicides may “speed herbicides may “speed 
i  i  conversion processconversion process

•• Herbicides can be usedHerbicides can be used
or recreate” native grasor recreate” native graso ec eate at e g aso ec eate at e g as

•• Keys to success are to Keys to success are to 
and weed pressuresand weed pressures

•• Make a decision to releaMake a decision to relea
with seedingwith seeding

•• Using the appropriate hUsing the appropriate h•• Using the appropriate hUsing the appropriate h
to accomplish your goato accomplish your goa

•• If seeding, doIf seeding, do--not put senot put se
exotic grasses have beeexotic grasses have bee

•• Weed control is absolutWeed control is absolut

marymary
kill most exotic grasses & kill most exotic grasses & 
up” restoration or up” restoration or 

 to “restore, rehabilitate,  to “restore, rehabilitate, 
sslandssslandsss a dsss a ds
properly evaluate system properly evaluate system 

ase natives or start over ase natives or start over 

erbicide  rate  and timing erbicide  rate  and timing erbicide, rate, and timing erbicide, rate, and timing 
ll
eed into ground until the eed into ground until the 
en eliminateden eliminated
tely essentialtely essential
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QuestionQuestionQuestionQuestion
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