


20L2 WSIU Field Day Sponsors

AMVA(I Environmental Products

Planet Turf

Cleary Chemical

Best Brand Fertilizers

Meadow Springs Country Club

Thanks also to our hos;ts: Todd Lupkes, Mike Bednar, their
crew at Palouse Ridge GC, Lori Russell, and the IEGCSA

volu nteers.



WSU Turfgrass Field Day
June L2,20t2

Supporters of the WSU Turfgrass Program

Atlas Sand and Rock

Bayer

Chewelah Golf and CC

City of McCall Golf Course

Grigg Brothers
ldaho GCSA

lnland Empire GCSA

Meadowlake Golf & Ski Resort

National Turfgrass Evaluation Program

Nclrthwest Turfgrass Assoc.

Palouse Ridge Golf Club
PBI Gordon

Peaks & Prairies GCSA

Petro Canada

Planet Turf
R. L. Goss Turfgrass Endowment

liimplot-Jacklin Partners
Syngenta

Llnited States Golf Assoc.

United States Dept. of Agriculture
W. Staatz Endowment

Washiington State Dept. of Ecology

Washington Turfgrass Seed Commission
Western EquiPment

WWGCSA

Wilbur-Ellis
Wildhorse Resort & Casino GC

Thank you and we apologize to anyone that we have overlooked.



Contributors to WSU - Puyallup Turfgrass Research 2011-12

There are many companies, organizations, and people from outside the university
who support our etforts. We would like to express our gratitude to all who help
make it possible for us to acc;omplish the things we do, including:

Bayer-Purcell Scotts
Chemtura Seed Research of Oregon
Cooperative Turfgrass Breeders Simplot Partners
Tests Syngenta
Dow AgroSciences The Andersons
Dupont The Home Course
Fircrest Golf Club Toro lrrigation
Jefferson Park Golf Course TPC at Snoqualmie Ridge
Meadow Park Golf Course/ University of Nebraska-Lincoln

Metro Parks Tacomia Walrath Trucking
National Turfgrass Federation Washington State Comm. Pest. Reg.
NW Biosolids Managemenrt Assn. Washington State Dept. Agr.
Northwest Turfgrass Assnr. Washington State Dept. of Ecology
PNW Ghapter, Sports Turf Mgrs. Washington State Golf Assn.

Assn. Western Canada Turfgrass Assn'
Pickseed West Western EquiPment
Pierce County Parks and llec./ Wilbur Ellis

Lake Spanaway GC Wilco
Pacific Northwest Golf Assn. (PNGA) WisErg
PBI Gordon wolbert's/ Plant Essentials LLC
Quali-Pro VI/WGCSA

We apologize if there is anyone that we have overlooked.



gl
,g
ol=cnoo.gr"F

q)

c)
U-

Xo
d
Et-+g
o

r::l \)
I I{._<

.9
d.

Xo
d
E
+

n5
+\F
\)

J

o
@
x
b
@

o,
.No
o
E
I

E
E

E
E
E
E

L
q,
{-s
q,

\)

-g
UL
o
q,
q
ql

AL

qJ

P!r/)n
O- (,

c
o)

LL

-o
oro
PX
LI t'o
rnco19

(UqJ
Nhd

PL Y
u_ v)

oo^
(4Q
\-v
3x
f-i\ C!'lJ

s
o
1A
]n
oL

1'.,

o
c
o
LL,

c)
o
rn

!g

T
q,

3

!
ood
g
3L'6
IL
-gt
oz

J
F

o

=



WsU TURFGRASS qnd AORONOMy RESEARCH

CENTER (rARC)
Pullmon, WA

201?
Plot
#

Current Reseorch Projects

t Fqirwqy blend of KBG used qt the Pqlouse Ridqe Golf Course

? Noburn KBG turfqross triql
3 Trrigoted Noburn KBG seed production triol (Reps 1 qnd 2)

4
Lower * plot: f rrigoted Noburn KBG seed production triql (Rep 3).

Upper * plot: 'Gallery'PF,G

5

Lower * plot: 'T?e,szure'chewings f escue. Next f plot:3 woy mix of
'Treszure' chewinc;s f escue,'Gallery' PR6, qnd Nu Destiny KBG, Next

* plot: 'Gallery'PR6, qnd Upper * plot: 'Nu Destiny' KBG.

6 Colifornio sond-bosed

7 USGA sqnd-bqsed green with 'T'1' creePing bentgross

8 'NuDestiny' Kentur:ky bluegross

9
Seed increase noburn Kentucky bluegross PT 36824L (heads/oreo

selection)
10 Seed increose noburn Kentucky bluegrqss Pf 368241

11
Lower * plot: 'Gallery' perennial ryegrclss. Upper * Plot: 'Treantre

chewings Fescue

12

Seed increose noburn Kentucky bluegross PT 371775 (seed/head

selection). Spring opplied methiozolin to contnol Poo onnuo in

Kentucky bluegrqss seed production.

13
Seed increose noburn Kentucky bluegross Kenblue (seed/heod

selection)

t4
Lower * plot: 'Gly-Pye' roundup resistont perenniol ryegrass. Upper

* plot 'Top 6un TT' perenniol ryegrass

15 ss test (NTEP)2011 Nqtionol Kentucky bl

t6 Fqllow

17 Fqllow



IVSU-Pullmon
?orz rurfgross Field Doy Reseorch summories

June 12.2012

Reports on the following studies will be posted when they are completed,sokeep checking our
websites to stoy current on the lotest reseorch ond turfgross progrom developments.

Pullmon: turf . wsu. edu

Puyof f up: puyollup. wsu .edu/turf /
The sites ore linked to permit easy eccess to the entire WSU Turfgross Progrom.

Re:seorch in Progress

I. PooCure (methiozolin):
Eorly results indicote thot o new unregisteredher6tcide ('PooCure'[methiozolin]) is effecttveat
selectively confrolling Poa annua, pre- or post-emergence, in estoblished cool-seoson turfgrosses
(creeping bentgross, Kentucky bluegross,perenniol ryegross, ond fineleaf fescue). PooCure is
primorily token up by the roots ,theref ore,to 6e most eff ective it must 6e watered in (1/8 to
t/4in.) following opplicotion. PoaCure oppeors to hove pre-eme?gent octivity for 3 months or
more. Studies are curcently being conducted of several locotions in eostern ond western
Woshington ond NE Oregon. These studies ore primorily on golf course putting greens,6ut
some ore olso on collors ond foirwoys; with Poa annua infestotion vorying from low (<5%) to high
(60 to 70%). fn oddition, two studies are ongoing in ircigated Kentucky bluegross gross seed
production f ields.

:stotions of Poa annuo:

Greens #3 ond #9 ot Polouse Ridge Golf Club (Foll 2010 ond 2O11). Resultsfrom
single opplicotions ot 47 or 81 fl oz/ A opplied ot vorious times f rom mid-September
through the first week of November indicote thot PoaCure qt 81 fl oz/A opplied \etween
mid-October ond the f irst we,zk of November is most eff ective. Applying PooCure os o

single opplicotion qt 81 fl oz/A lote in the Fqll f or 2 consecutiveyears resulted in
complete Poa annua control with no phytotoxicity to the creeping bentgross.

Green #18 ot Polouse Ridge Golf Club (Foll 2011). Results from o damonstrotion
study showed that 2 opplicotions of PooCure at 54 fl oz/ A opplied 2 weeks oport, with the
first opplicotionin early Octol>er, resulted in complete Poa annua control with slight
phytotoxicity to thebentgrosrs early the following Sprin9.



9f Poa annuaz

Collor oround Green #18 ot Polouse Ridge Golf Club (Foll 2011). Three opplicctions of
PoaCure at 81 fl oz/A resultecJ in neorly complete (97%) Poa annua control. Applicotions

were mode beginning of the end of September through lqte October al 2 week intervols.

Poo annua infestotion in the Check wos opproximotely 30%. Three opplicotions ot o l/2
role of PoaCure (41f| oz/ A) resulted in opproximotely a 50% reduction in Poa annua.

Cheweloh 6olf ond Country Cilub nursery g?een (Foll 2010). The best treotments were

multiple (2 or 3x) opplicqtions of PooCure ot 81 fl oz/A opplied lote Foll (mid-October to
the f irst week of November). Poa annua inf ested opproximotely 25 to 30% of the green.

Poa annua control in the best'lfreotments was >90"L. There wos some thinning of the
stond in treotments noted with the highest control of Poa annud, however , the bentgross

did f ill in during the following Sprin9 after severol weeks.

Colfax Golf Club proctice gre,.en (Foll 201l). Poa annua infestqtion on the proctice

green wos very high, oppnoximotely 70%. PoaCure opplied 3 times at 54 fl oz/ A at 2 week

intervols leginning lote September through lote October nesulted in neonly complete

control. However , with such o high omount of Poa annua removed f rom the stond the
bentgross wqs not oble to completely fill in on its own ond culturol proctice to enhonce

bentgross growth will be needed to promote a more ropid recover (e.g.,f erfilizotion,
overseeding, ond topdressi ng)

PoaCure studies were i t2 there
As port of the possible Experimenlrol Use Permit (EUP) progrom being set up by luloghu

Reseorch Center ond EPA it is importont to note thot studies conducted in the northern
tter of the USA will be Spring opplicotions of PooCure over ? consecutive yeors (2014 and

2015). EPA opprovol ond registrolfion will possibly be ot the eorliest 2O15(?).

Sprin9 2OI2 Poa annua studies hovel>een estoblished of 4 locotions:

Green #9 PRGC with o low irrfestotion of Poa annua.

Colfax GC ond Wildhorse GC greens with high infestotions of Poa qnnuo.

Wifdhorse GC foirway with very high Poa annua infestotion.
WSU-Pulyollup reseorch green with high qnd low Poa annua infestotion.

Greenhouse studv: to determine th

Creeping bentgross wos plonte d 0, 2 , 4, 8, and 12 weeks of ler treotment (WAT) into pots with o

mix of 90% sond :!O% peal moss ond treoted with PoaCure at 54,54 + 54, or 54 + 54 + 54 fl
oz/ A. Results indicqted that 12 WAT PooCure opplied once ot 54 fl oz/ A still odversely
affectedthe emergence of creeping bentgross.

II. Fungicides for snow mold control:

Evoluotion of new f ormulqtions, new compounds, qnd product combinations to control snow mold

on putting greens in ihe intermountot,in region of the Pocif ic Northwest wos conducted in 2011-



2012. Sites include the WSU-TARC'(Pullmon, WA),McColl Golf Course (McColl, fD), Chewelah
Golf and Country Club (Chewelah, W A), qnd Meodow Loke Resort Golf Course (Columbio Folls,
MT) The20t1-12 triqls included products from Boyer,Petro-Conodo, ond Syngento.

III. NTEP cultivor triol :

Seedling estoblishment followed by monthly turfgross guolity rotings, olong with color , tex'fure,
density, diseose susceptibility, etc. rruill ba evoluoted f or the next 5 yeors.

2011 Kentuckv bluegross test. 82i cultivors. (Plonted 5/18/12) (TARC Plot#l5)

fV. Kentucky blueqross cultivr :

With the loss of open-field burning,cf post-horvest residue in Woshington, Ihedevelopment of
Kentucky bluegross cultivors for no-burn seed production is needed. Currently, we are testing
seed production of 50 entries thot hove 6eenselectedfor their potentiol for both seed
production without f ield burning ond good turf guolity.

). Plots were estoblished eorly September 2006. The 50
bluegross entries selected for their potentiol to produce seed without f ield burning were
evoluoted f or severol turfgro$s pqrometers in on NTEP-pnotocol turfgross triol for
severol yeors. The triol endecl Foll 2011.

Seed production triols: Drylond (T,

Estoblished in Moy 2OO7,50 bluegross entries selected for their potentiol to produce
good yields without f ield burnrng are6eing evoluoted for long-term (>4 hqrvests; 2OL2 will
be 5rh horvest) seed production. Three selections out of the 50 entries were mode: PI
368247 (heods/oreo), PI 37IT75 (seeds/heod), ond Kenblue (seeds/heod).

Seed increose of selected Kentuck'
PT 368241 (heods/oreo) plots #9 and #tO.
PT 37t775 (seeds/heod) plot rT12.
Kenblue (seeds/heod) plot #1i3.

Pleose Note:
Woshington Stote Pest Monogement R,esources Servrce required discloimer for WSU personnel
presentations ond publicotions oimec of user groups:

"Some of the pesticides discu.ssed in this (publicotion or presentotion) were tested under
on experimentql use permit gronted by WSDA. Applicotion of o pesticide to o crop of site thot
is not on the lobel is o violqtion of pesticide low ond moy subject the opplicotor to civil penolties
up to $7,500. In oddition, such on opplicotion moy olso result in illegol residues thot could

subject the crop fo seizure or emborgo oction by WSDA ond/or the U.S. Food ond Drug
Administrotion. ft is your responsibility to check the lobel 6ef ore using the product to ensure
lowful use ond obtoin all necessor/ przrmits in odvonce."

FieldDoy20l2Sf udyDescriptionsIFf NAL].doc
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A Z Index Srarewide

Department of Crop and Soil :r ciences, Pullman Campus

Tu rfgrass Manat;ement

zzusrs WSU Home S""'.n wsu w"oe*pt" i !

ct

Research

Palouse Rtdge Colf Course

Turfgras5 Scrence,
WSIJ Puyallup Rese,rrch and
Extension C€nter

Northwest Turfgra:is
As s oc ta tion

nome

Peop le

' Academrcs

--+,tctL-) C1j9
Turf Club

Alumnl

Photo Callery

LINKS

Department of Crop
and Soil Soen<es

College of Agriculturrl, Human,
and Natural Resour(€ Sciences

Turfgrass and Agronomy Research Center

A new turfgrass research facility in Pullman was completed in 2005 t Includes a L,sCA experrmental green, I 5 turfgrass

plots (80 x 80'). an office/shop. and a storage building Charles 6ol:rb, Research Supervisor, manages the retearch facility

R@ch lacility Diry4ln

Current Rescarch Emphasis

Current emphasts Is on aohparing diflerent fungrcrde trealments on snow mold disease evaluatrng different grass specles

for the National Turfgrass Evaluatton Proqtam (NTEP), evaluating merotflone for weed control in cool_season grasses, the

use of wetttng agents to control localrzed dry spotr on putting greerrs, and the development oI Kentucky bluegrass for non

rhermal seed production In addition to th€se projecfs, informatron on older prorects such as controlling leaf spot on golf

faiways,Poa aanuaseedheadssuppresstononbertgras5/annualblregrassputtinggreens,quantifylngpost harvest

cmtsslons from bluegrass s€ed produc!on freld burnrng, rapid and rron-destructrve method for seperatinq cltppings from

sand, correlation of field and controlled-envrronment studie5 of pinli snow mold res15tance of PNW greens-tyPe Poa annua

reqional clfmatl( aharacteflzatton of PNW greenr tlpe Poa annua, anl nrtrogen leachrng from a sand based grepn can be

found below

PROJECTS (nore these are pdI files)

r RounduD Formulations

o[ 6lvphosate

t Fertility Projccts

r E-e-o-!-qE---!-a!d]!l-Nj!a-![14i--10-Ll}O:Q:Q-cllC-gle-n4s of l',,f-urort! lZ5
f eililizer Cq[Ut !o--Lir.sa-14-6-:.0:-0l9!.a-.1]l-erc.ep-'ql&Ilq!a-!!Creen

:!) !r-adv:Q,eb/e rv-l!-Lllgse n 5-o]

I

I

I

LESC O F 4 i rwafl-e_!! i | | 4eI--5 t u4-Y-?--0-qJ

Snow Mold Control

r fvallla-lprAl-Slggdland-BCyer-.[!-Ilgtc]de-s][9r5]lqulI4r[d-eontrol on Farruavs 2010 ] I

I

I

http ://turf. u,su. ed u/research. htm 6t10t2012



Turfgrass Management, Was;hington Sitate University Page 2 of3

I

I

r Ellal_u3lla!_oflylge_ElaFu.ogj!_desfor(:ontrol of PinkanjGravSnowMold2008-2009

a Lvaluatron ol \vnoenta hunorcrdes lor ( ontrol ol Prnk anl (.r)v \now Mnld 7OO7

r trot of Pink and Crav Snow Mold 2007 2008

! Eyql8!9-!_9l_tsaygr Funqicj.dglgleqqtrol of Pink and Crav Snow Motd 2006-2007

! )ntrol of Pink and

r Ev4l!-a!!-o-n al-5y!ge!!a f.!Il.9is.idei._f-o_r_.Csn.us]_ql Pln! an,l GBysqoqvsld?00q:20q2

I )ntrol of Prnk and
2004-2005

I

r E_v_alqsj.i9n_9l-qlC_ajy*:_[.u_n9.tg.lC.e.s-_f_o.lCjI]f__o_L_olg-LqL_atr4-Cj!y!9!v_U_,o]Cj!Il-d_a!.s-Mool4n?_crld__lly{sj.'!sl9!

2004-2005

! Tenacity (Mesotrione) Herbicide

t.T-w-.9e.q!]9!c!]!iv.e.-Y'e-r..ll-o-L!4'U-l{p.|e'|'LlApp.|isal!.p.I.:'o-t'I!:n'?si!y4!d-Q!heJ'GI-a-i5.t'1eLbr.i.d-e-5_LsQ9!I\|9.).4an.4

!.'-r Kgt !!rky -8-l 
u-e.-s.r.45.: .[t.!nry.e.yr,2,9-0-9-:;iQ I I

r Control Recomm(

I

t Lal-LPjqsrc!4.-U!iq--o Tl.q{c-Iy, -Prqcls!!,,ri_ql-s-Ly-d.o!(y_[!;l er!-e-i-4

Ke.n!,u-c-ky.-8-l!.9q.r.a5.5.[ain{y'.av.r?0,Q,9

! r a Late Fall Reno!

rbicides to C

r Compailhq the Safety of Tenacity 45C formulation to a I\l

. Me5otrlq4-Pregr_a.ELsr _&.n!glau_Re_Op-V4l_Aqd Oy.g-(:e_e djlg {Fall Timino 2007) and tarlv Summer 2008

r toval and Overseedinq (Fall Timrnq) 2007

r Bentqrass and frneleaf fes(ue cultrvar and spe<res differe

r !!3Iotrione impreanate_d ol.El.ljiE-eflq4lgellg-g!trol at seedrnq

I :v of Mesotrione t

! uqqt!.9!s-:-Prcq4rl9r-&-o-!g.Lait8-e-qpva-l-an!--orgs-er d!.!s-lf-all-Ii!4!!-9.)

r a5 a Sprav at Plai

r Methiozolin Herbicidc

I

I

I

. National Turfgrars Evaluation Program (NTEP)

. ?q9-l-Na[q.nd -8.9.n!sta-s.r la!1cay1.,T-ee-I95l (2-00,-4:?-0-97-5u!r!!!{r.9

r !.11y)

| :tv Test (2006-2q09 Summarv)

r ?008.t!.a-ti-o-n4l Ks.0.tuskygls.99les,: Ie-r!-(rshe-C,q.le.-8,: med 9m.L!prr-U, ?q0,1:-200-a-dr!?

. le A medrum-hrqh inpul). 2002-2004 data

r Spokane Reuse water Project

I Golf _C_g!$_e-Leuse !.v-q!9-!11-S!-5!!LqL Phrse I Reeort 2008

I

r Black Sand

r The Us -e]'-!eoina Eentqrass i

Puttrno Creen

r Supprestion of Poa annua Seedheads

. ession of-Poa annua -Sfgdhc.adt o!-Eellg.G5t4-4-4!

E mb!4-s!d-P!molLo-!y2qo-{

! Controlling Leaf spot on Colf FaiMays

I

r Pink Snow Mold Resaslance in PNW Poa annua

I

http : //turf. wsu. edu/research. htm

t urf with Medallion 2004

6t1012012
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I Characterlzation of PNW Poa annua

a tqization of PNW Creen-tvpe poa annua

tr N Leachrng from Sand based Creen

r :reen (Coeur d'Allne Floatrnq Creen)

r Inclrned Vibrating Deck

r Baod No!Lde-rr-u-c!r-vrl4s-!b9.d Lqr5cprla-u.sJu.i.s-.-a$ e]!pp.,Iqrfuq''rap!l!$.,os-!q!d usi rll'.qq
vihlall-o-s- Qed

t Kentucky Bluegrass Seed Producrion

ield Dav 20ll

N-o_r-b-q!rr K_qn!!r-c [y_-B-!.vss r:: 5ec_4_Plq4v c_!t_o_n _Dp__E 2-Q0-9_: iio I ] f na.L_gspq r t

seed conrerence cicnnesrao ^"*"ll'tf," ,r ffilr , Blueqrass fof No )6

t QevSlo_p.llle-O! q_l.HtSh Y-LeldrnS K.9rt!UCb1 B.{9CS.(?_5.5 for No1,rher,m.gt Seg-d,p(-o,_d-u!!!_o_n ?0Q_5

I Post-harvest Emtssions

a

PRESENTATIONS

a Snow Mold Control

! EI4l!q!DsI!ll-qlc-!Ce.i fg.r-snp-r{ M.sLd E-!nU9-! 9--o-?u-t!r[s (rseor a!-dl-a!I!!ays r!r-riqu.!9r!o9-fa-.ln-W$!-?QlQ:
20ll Results

lln

I I the Intermounta n West 2007

r Mesotrionc (lenacity)

r Multr ycdr (2 conse(utrvc) I all I enacttv Plus Proql-d5s Prcl

Depailment of Crop and Soil 5ciences, PO

Box 546420, Washingron State University
Puliman wA 99164 5420 509-ll5-1475,

C!!!rs! l]; Y!e.b stqli

Page 3 of3

I

t

I

I

I

I

I

[resotflone (Tcnacrtv)

I.enacrty- A New ll.e,rb.!c|C9 Lo_Ll_ql-l9Ie5.: _Et_tabllthrlte4t

I-e-oeslY&dellqanBs_r!g]Lal

r Methrozolrn llerbicide

I Sefectrv€ Poa.at.iltuaRemoral from Crecprng llenlqrass Pu trnq Creens wrth a New Herbtcie Methrozoltn 2010-

20ll

a Spokanc Rcuse Water Projecl

a Hrgh Yreldrng Kentucky Bluegrass Cermplasrn

l,

t C)vervrews

r?-091!LS-U:-Pg.lm!T-!l'f .sr.-a::Bg:c-qr!,.iQv,crylqw

FITI D DAY RtPORTS

I

httrr : //turf. u,su.edu/research. h [n'l

20 L ? wd5h ngron 5rare Unrversrtv Accessib/lrly PoIcres Copyrrqhl
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Poa annua Control wil,h Methiozolin in Agrostis stolonifera Golf Greens

W.J. Johnston and C.'I. Golob
Washington State University, Pullmarr. WA, USA

Keywords: methiozolin, MIRC-0 l,' PoaCure'

Introduction
Creeping bentgrass (Agrosti,s .stolonifera L.) golf greens infested with annual bluegrass (Poa

annua L.) is universal. Creens in tfre intermountain Pacific Nortlrwest, USA can range from a few
percentage to nearly 100%,P. onnua.,P. annua in greens can have an undesirable effect on aesthetics and
playability. Selective contrc,l of P. annua with herbicides in golf greens is not currently available and the
turf industry is focused on suppression of P. anntLa with plant growth regulators (Christians, 2008).
Methiozolin [aka, MRC:-O1, 'PcaCure', or (5-(2,6-dilluorobenzyl) oxynrethyl-5-rnethyl-3-(3-
methylthiophen-2-yl)-1,2-is,oxazoline)] is a new herbicide currently being tested in the USA for selective
P. annuo control in golf greens. The mode of action of rnethiozolin is an inhibition of cell wall
biosynthesis (Lee,2007). Hwang and Koo (2009) repofled excellent efficacy for P. annua control and no
phytotoxicity to creeping bentgrass g,reens. Methiozolin controls both biotypes of P. annua (personal

communication with Harold Walker, Auburn Universitl,. 20ll). N'lohgu Research Center Ltd.. South

Korea, is presently trying to registertlre product irr.lapan and the USA. The ob.iective of the study was to

evaluate the efficacy of metlhiozolin tc, selectively rcmove P. annua l'rom creeping bcntgrass golf greens.

Material and Methods
ln Autumn 2010, studies were initiated at Palouse Ridge Goll'Club (PRCC), Pullrnan. WA and at

Chewelah Golf and Country Club (C:CCC), Chewelah, WA. l-he PRGC site was a 4-year-old USCA
green with'T-l'bentgrass.'fhe CCC:C site was an older sand-based green with'Penncross'bentgrass.
Treatments werc applied in water at 749 L ha-l with a bicycle-wheeled CO: pressurized sprayer using

l1004 flat fan spray nozzles;at276 kPa. At PRGC, single applications were applied at 0.75 or 1.50 kg a.i.

ha-' on l6 Sept., I Oct., or ll8 Oct.20l0. At CGCC, single and nrultiple applications were appliedaI0.75
or 1.50 kg a.i. ha-r on l7 Sept., 8 Oct., andlor 29 Oct. 2010. P. annLra plants m-' were counted on 25 May,

8 July, and l9 Aug. 20ll at PRGC. {t CGCC. visual percentage of P. annua in the plots was initially
rated on I 7 Sept. 20 I 0 and again on 2..\ l(ay, I J u ly. and 2 Sept. 20 I I and expressed as percentage change

in P. annua population. Pl,cts (experrmental units) were 4 m' with three replications in a randomized

completc-block experirnental design. Analysis of variance was performed with Statistix 9.0 (Analytical
Software, Tallahassee, FL) and mean separation with Fisher's protected Least Significant Differencc
(LSD) (P:0.0s).

Results and Discussion
At PRGC, where only single applications were made, the rnost efl-ective treattnent was

rnerhiozolin applied 28 Oct.20l0 at I 50 kg a.i. ha-r (1-able !^) nf Spring 2011. P. annua plants tn-r were

reduced tozero, while the clheck had 36.3 P. anntta plants rr-'. Methiozolin applied 7 Oct.20ll at 1.50 kg

a.i. ha-r also reduced P. anntut to 1.3 plants nr-'by Spring. No phytotoxicity was noted on the bentgrass

during the study.
At CGCC there was >90o redrrction in P. annua with multiple rnethiozolin applications at 1.50 kg

a.i. ha-r (Table 2). A slight thinning oIthe turf was noted in early Spring with three Autuntn applications

of rnethiozolin at 1.50 kg a.i. har; however. within a few weeks no thinning was observed as the

bentgrass initiated growth. Hwang anid Koo (2009) observed no phytotoxicity on bentgrass greens with a

high level of P. anitra with a lower ra:e of methiozolin applied at 0.5 kg a.i. ha-1.



Table I . Number <>f Poa ann

Methiozolin Application 25 May 201 I 8 July 201 I l9 Aug. 201 l

(kg a.i. ha ')
0.75

1.50

0.75
I .50

0.75
| .50

CHECK

I

I

2

2
aJ
a
J

LSD (0.0s)

45.7

I4.8
r4.8
t.3
6.7

0.0

36.3
8.2

47.1

20.2

12.1

2.7
r0.8
0.0

47.1

8.1

44.4
20.2
r 4.8
2.7

r0.8
t.3

47.1
8.9

Application: I : l6 Sept.; 2,=7 Oct.:and 3:28 Oct.20l0.

Tabfe 2. Percentage chanrpin Poa a
t. 2010 23 May 201 I I July 201I 2 Sept.20l I

,,,-t,
(Kg a.r. na )

0.75

t.50
0.75

1.50
0.75
1.50

0.75
1.50

0.75

1.50

0.75
1.50

CHECK

I

I

2

2
a
J
aJ

t)
1)

t|l
t??

t.sD /0 0s)

25.0 | 8.3

-28.3 -20.0

-63.3 -59.0
-16.2 -5. I

2C'.0 -25.6 -24.0 -25.7

2:.0
25.0

2.1

-36.7

-65.1
-18.9
-5 5.0
-53.3
-94.9
-56.2
-92.2
-11.7
-91.2

s3.3
23.4

23.3
23.3
r 5.0
23.3
26.7
2(,.7
23.3

23.3
28.3

21.7

-92.2 -87. r

-s 5.6 -38.4
-95.6
-65.7

-98.3 -96.7

-s0.0
-56.7

-92.8
-72.3

60.0
r8.9

-32.2
-35.6

66.7
19.I

'Application: I : l7 Sept.: 2:8 Oct;and 3:29 Ocl2010.
'Percentage change in Poa annua population frorn initial visual ratingtaken l7 Sept.20l0.

Conclusions
Autumn-applied rnethiozolin slrows excellent promise to selectively control. or reduce, P. annua

in bentgrass greens in the interrnountain Pacific Northwest, USA. Current research is focused on Spring

applications, which should be a good option in this cool-season grass region.
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Multiple Fall Applications of Mesotrione plus Ethofumesate for Selective Post-
emergence Annual Bluegrass (It'oa annua L.) Suppression in Kentucky Bluegrass (Poa
protensis L") Fairways

C.T. Golob and W.J. Johnston

Washington State University. USA

Keywords: phytotoxicity,'Prograss','-l-enacit1,'

Introduction

Poa annua L. invasion especial,ly in fairways that are planted to newer, dark green, Kentucky
bluegrass cultivars are oflen aesthetically unpleasing. The lighter green of the P. annua contrasts to the
darker green color of Kentuclky bluegrass and gives fairways a mottled look. This can also have an

undesirable impact on stripe nrowing orr fairways. In addition, there are greater challenges in rnaintaining
tlrese stands to desirable playing condit ons throughout the season. Beginning in 2009, a2-year study was

conducted at the WSU Palour;e Ridge C olf Club (PRGC) at Pullman, WA to deterrnine the efficacy of
mesotrione ('Tenacity') applied alone c,rcombined with a grass weed herbicide, ethofumesate ('Prograss').
in the Fall, for post-enrergence control of P. annua in a Kentucky bluegrass/P. annua fairway.

Materials and Methods

This study was conductcd on a lbirway at the PRGC that was approxirnately 45o/o P. annua and 55o/o

Kentucky bluegrass at the beginning of the study, Fall of 2009. Treatnrents were applied at a rate of 234 L.

ha-r three times each Fallon 122 Sept.,7 Oct., and l9 Oct.2009 and l6 Sept..4 Oct.. and l8 Oct.2010 with a

bicycle-wheeled CO2 pressurized sprayer using 11002 flat fan spray nozzlesat2T6 kPa. In the Fallof 2010,

prior to applying treatrnents, il pre-emergent herbicide, 'Barricade' (prodiamine), was applied on B Sept. at

l. I kg ai ha-' to the stLrdy area. Individrral plots were 1.8 m x 3 m. The experirnental design was a

randomiz.ed cornplete-block with 3 replications. Kentucky bluegrass and P. annua phytotoxicity was rated

once every week, or two, up to 2 Dec. 2009 and 2 Nov. 2010. Phytotoxicity was rated tionr 0 to l0; with 0
: no phytotoxicity and l0: dead turf. 'fhe percentage of P. unnua within each plot was determined atthe
beginning of the study in 2009 and at vi:rrious times throughout the following two growing seasons.

Turfgrass quality (2010 data only) was rrated frorn I to 9; with 9: excellent.

Results and Discussion

There was very little to no phytcrtoxicity noted on the Kentucky bluegrass in eitheryear following
falltreatnrents; howcver, there was considerable phytotoxicity to the P. annua. Tenacity at 0.36 L ha-l

resulted in the highest level ol'phytotoxicity in the Fallonly of both years, butwhen tank rnixed with
Prograss at2.3 L har the levelof P. ant,tlta phytotoxicity was reduced by 25% or rrore (data not presented).

Tenacity 0.36 L ha-r + Prograss 1.3 L ha-r resulted in the greatest reduction of P. anru.tainthe

turfgrassstandoverthe2yearsofthestudy(Fig. l)withreductionsin P.annuaduringthefirstyear
(Summer 2010) as great as 83% and the second year (Sumrn er 2011) 94%. However, by the end of the

study in September20ll, the Tenacity -- Prograss treatment had reduced P. annua in the stand by 60%

ccrmpared to the beginning of the study. The Tenacit J- 0.36 L ha-r treatlnent resulted in approximately a20%
reduction of P. annua in the stand by th,r: end of the study. On the otherhand, the check and Prograss2.3 L
ha-r each resulted in a>75%o increase in P anntta over this same 2-year period. By the end of each Summer.



the percentage of P. annua increased regardless of treatment. lt did not appear that the application of
'Barricade'in the Fallof 2010 reduced P. annua in the stand the followingspring.

t00

-+--i npplrcilDD ol Tcnacrt\ 016 L hr-l l(X)q nild 2010
80

60

40

0

-20

-{u

-60

-80

-1 i app[carions olTcnaciri i) ]r, L ha- l * Piirrias 2 :\ L lrri- t 200r iiiC t(j i0

^. 
I applrcnlotrsol Progrissl -i l- ha-l -20(l()iild 2(tlo

.' I_------- 
--i- - - - - - - - c'

!-- - - -]- --_ a___ - -t - - - - l.

Fig. l. Percentage change in P. annua in a Kentucky bluegrasslP. annua fairway over2 years.

The Tenacity + Prognass treatmcnt, which had the greatest reduction in P. annua in the stand also

hadthehighestturfgrassqualityratingsduringtheSummerof20l0(Fig.2). WiththereductioninP. annua

there was a greater percentage of Kentucky bluegrass in the stand which resulted in higher turfgrass quality

rati ngs.
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Fig.2. Turfgrass quality of a Kcntucky bluegrass/P. annua fairway following 2 consecutive years of
multiple Fall applications at PR(IC. Pullman, WA.

Conclusions

Overall, Tenacity 0.3(; L ha-r + I)rograss 2.3 L ha-r, over2 consecutive years of multiple Fall

applications resulted in low levels of phytotoxicityto Kentucky bluegrass, moderate phytotoxicityto P.

annuo, highest reduction of P'. annua (>60%io), and the highest overall turfgrass quality of alltreatments.

Since complete P. annlto control was not achieved, it appears that continual Fall applications of Tenacity

0.36 L ha-r + Prograss 2.3 L ha-r will milst likely be necessary to maintain low levels of P. anrutain

Kentucky bl uegrass fairways.
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Pythium Species ldentification on rpoa annua L. in the Pacific Northwest

Mr Nathan Stacey, Drs Marianne Elliott and Ci;wen Stahnke and Ms Katie Coats, WSU-
Puyallup

ln October 2010, a joint project behiveen the Nr:rrthwest Turfgrass Association (NTA) the
Washington State Commission o
n Pesticide Registration, and Washington State University (WSU) - Puyallup, was funded to
investrgate a pathogenic event occurring over the span of two years Several golf courses,
primarily west of the Cascades, sustained sev€rre damage to numerous putting greens.
Samples were sent to the WSU Plant Diagnoslic Clinic in Puyallup and visual diagnostics
indicated Pythium to be the causal agent

Pythiun species have long been iclentified as pra{hegsnr of intensely managed turfgrass
Shoots, crowns and roots are susc;eptible to thrs organism, and several publications have
identifiedspeciescausingbothafoliarblightarrdrootdysfunction Pythiumspecieshavebeen
isolated from turfgrasses including creeping bentgrass (Agrostis palustris), perennial ryegrass
(Lolium perenne L ) and annual bluegrass (Poet annua)

The majority of samples collected here in the Facific Northwest were isolated from annual
bluegrass, as this is the predomin:rnt putting srrrface species, with few samples originating from
creeping bentgrass Samples werr: submitted |'rom 27 different golf courses, of which sand is
the primary growing medium The majority of sipeomens were received during fall, winter and
early springtrme

Symptomatic plant material - shoots with yellov,ring, chlorotic tissue, and discolored roots - was
cleaned in a 10% bleach solution fcr 15 secon(ls, then rinsed in sterile de-ionized water The
material was blotted dry on a paper towel to rerluce bacterial contamination, transferred to
Pythium selective media (CARP: corn meal agilr amended with 10 mg delvocid salt, 100 mg

ampicillin,5mgrifampicinper500mL),andthr,lnincubatedatl9'C Fivepiecesoftissue,per
plate, were placed into the CARP rnedia, this rn,as replicated in triplicate After seven days,
isolates were transferred to V8 media and storod in the dark at 19'C

Once pure isolates were obtained, these cultun:s were sampled for PCR amplification A small
prpette was dragged lightly across the colony, :lvoiding agar contamination, and then swirled
into the PCR tube Primer sequences lT56 an<l lTS4 were used to amplify ribosomal DNA
(rDNA) and the resulting products were sequerlced by GENEWIZ Sequences were then
compared with those in Genbank etnd a prelimi rary comparison using the Clustal alignment is
underway

To date, Pythium torulosum, Pythium vanterpoolii, and Pythium volutum have been identified as
the most common species in the siamples from putting greens This includes samples from both
rootsandshoots Thesampleswillcontinuetc, beprocesseduntil all material from2010is
cultured and sequenced Selectecl isolates of c>ach species will be inoculated onto turfgrass and
re-isolated to satisfy Koch's Postulates, and virulence of each specres on the hostwill be
evaluated Re-infection of turfgrass;es by these species of Pythium will be evaluated under
varying conditions, such as shade, moisture and soil temperature



Reproductive bodies of Pythium
vanterpooliias seen in the compound
mrcroscooe.
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Kentucky Bluegrass for Non,-burn Seed Production

W.J. .lohnstonr, R.C. Johnson2, ancL C.T. Golobl
rDepartment of Crop and Soil Sciences and 2Westem Regional Plant Introduction Station
Washington State University

Open-field burning of Kentucky bltLegrass (Poapratensrs L.) post-haryest residue, which maintains
grass seed yield and stand longevity, has been eliminated in Washington. The objective of our study
was to develop bluegrasses that har,,e sustainable seed yield without post-harvest field burning and
still maintain acceptable turfgrass q uality. This long-term study consisted of I 0 Kentucky bluegrass
(Poa pratensis L.) entriers; eight ae USDA/ARS Plant Introduction (PI) accessions and two are

commercial cultivars ('Kenblue' and'Midnight'). The selected PI accessions, in previous research.

had expressed high seed'yield without burning of post-harvest residue and good turfgrass quality.
Several agronomic yield parameters were then evaluated over a2-yr period and individual plants
were reselected within each accessir,)n, or check, with the highest seed weight, highest seeds/panicle.
highest panicles/area, and highest st:ed yield. Remnant seed of the original USDA/ARS population
were also included. Turfgrass plots were established in 2006 and seed production plots (irrigated and

non-irrigated) in 2007 at Pullman. WA. The turfgrass trial was evaluated monthly according to

NTEP (National 'lurfgrass Evaluation Program) protocol to determine turfgrass quality. Seed

production plots were harvested ii2008 to 2011) and seed yield was determined (201 I data

presented).

Results for 2011 (4rh harvest) indir:ated that selection for seed yield components had a variable
response and Kentucky b)uegrass sr:ed yield was primarily dependent on accession. Accession PI

368241 showed the best promise of being able to provide good turfgrass quality and seed yield under

non-burn management in both norL-irrigated and irrigated seed production (Fig. I and 2). One

selection within Kenblue, seed/heaci, had good turfgrass quality and seed yield. 'fhese studies will be

followed during 20121o determine if the seed yields are sustainable.
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Figure l. Kentucky bluegrass non"irrigated
seed yield vs. turfgrass qtrality (rated l-9;
9: excellent quality) at Pullman,',VA,2011.

Tudgra5t quality

Figure 2. Kentucky bluegrass inigated seed

yief d vs. turfgrass quality (rated 1-9;9:
excellent quality) at Pullman, WA, 201L
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