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ABSTRACT.

The object of this study is to review the current states of the characteristics and strategies to control

annual bluegrass to apply information to the circumstance of South Korea. Annual bluegrass is one of the most
widespread turfgrass species which has great ability to produce seedhead and shoot growth. It also has ability to tolerate
low mowing height and to form uniformity of turfgrass when it is established. Annual bluegrass is well-known as weak
turfgrass for high and low temperature. High rate of nitrogen and phosphorus improves growth of annual bluegrass. To
control annual bluegrass, deep and infrequent irrigation is more effective than light and frequent irrigation. Clipping
removal is more effective than clipping return to control annual bluegrass. Prodiamine, bensulide, and dithiopyr are
applied as pre-emergence herbicide, and ethofumesate and bisbyribac-sodium are used as post-emergence herbicide.
Paclobutrazol and flurprimidol are used as plant growth regulator. Trinexapac which is one of the most popular plant
growth regulators (PGRs) in South Korea is not proper to control annual bluegrass because it accelerates improve
growth of annual bluegrass in summer. Although chemical control is mainly used in South Korea, combination of
cultural and chemical control may be the strategy to maximize effectiveness to control annual bluegrass.
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Annual bluegrass (Poa annua L)= A58 2thx|ge] 2 AFE T & d#A e odZx=17F 025ecm
A Ae gk Ao R sHAlolA e LA ATH(Tutin, 1957). T FAE AL T S Qlgky B3 vb QTR Christians,
A= 7P F& A9 IFHLANMEEH 7P & AP 1996). TE3F annual bluegrasss W2 of| 2ol & X3
A7t A&o] 7hssl o] A AGH o2 7 sk 5/90] o] dlREo|7t vlaE 2 Folu 47

g A MAsks 2 2FFE] skl th(Hayes et al,
1992; Vargus and Turgeo n, 2004). Annual bluegrass®] ©|#
g A el AlAl o= StellM = o] EaL QAL w
2A WA ee 2 54 wiEe] F2E g o] Ho
AUTH B oA o] @ 4 3= ofi<= annual bluegrass
o] 7k & 5959 shuel sl FAE Atete 5
. YWFA S Z annual bluegrasse
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% SolA= annual bluegrassell &3+ LAE7F =4 %o
U e ool 3 =2 AR S7EHE IR
AN H20] A7 FAE "ojmgl= EAE HAAT
£ Aoz A K(Christians, 2011). &1} ©& o %
1:-:.0]0]]1: ;ﬂ- 7<4 [e] 0}‘— E/ﬂ_.)r D:]x%:}— 1:11:7} q.L }_%_oﬂ
Hlgl =7] & frgoly oM e 27 Hyga
oAl go] ARg-o] HIL = FF°]7]% st} Creeping
bentgrass (Agrostis stolonifera L.) ‘Penncross’®] 73-¢- ©¢H
236.5em’) LE73 ] F7F 75200 7 7F Aol =4,
creeping bentgrass®] ‘A-1"°]L} ‘A-4’2] 739 200-25071171 A
’do] #t} Annual bluegrass®] 7-¢- FL st WA A oF
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1,30007] 2] 273 o] A4 FTh(Huff, 1998). &t 715
o] B4 w & $#ugte] F=o) annual bluegrass’}
HEYg2dd o] &He A= obA7A HiEul glor
T M= HEZUERE ofu g} E]9} Flojfols A&
A 2] #Ee ofH S F= EAZE A2 o] Hol At
S}A| o A1 annual bluegrassel] talA thHoz Ze o
T7F o] FOIA AL YA o}F] FEAI o] & AL
7} 875 E 3ollA annual bluegrassE WA 2 #a] 3}
7] gk AFAQ AL-S gk BEIF Wo] Z Qs o]
of ¥ 7o)X= annual bluegrass®] 543t WA Ww ol
efjx] Golr iz} gt

Anuual bluegrass &5

Annual bluegrasse= F-2lUgtollAl &3] 31 Poa annua
L. S 2HE U o]5<l AEolE F2 Folgty E8%
I Atk AEERF AA We® Euhd annual bluegrasse
‘Poaceae’ 2 ‘grass’>} (family)ell &3P ‘Festucoideae® =
& “Pooideae’ ©}3} (subfamily)oll 25317 EtHTable 1). = &}
%] ZFOZ+= ‘Poadae’ 3% (supertribe)ll £51H “Festuceae’
Z(tribe)oll &38HAl H L ‘Poa’ E(genus)ol 3HA ®Th
(Chapman and Peat, 1992; Watson and Dallwitz, 1992). —~
oAl YehRo] e R dEA dov ¢ B
HEo =R s tpaMo] EA7|= st dubdl o
A = Bl ol ste] o5 Ft At A
7] Aol FAE AAFSIAL F= summer annual
23} annual bluegrass= Y¥HH 02 ALgo] FH= o
7kl e} o2 A winter annual®l] 43t} Winter annual 2
o golut 271l ot Ho] kS F1F sk, A
g Ate ALS B wo] HH FAE At =
t}. o]9} Z+o] winter annual®] EA4S 7H AL Poa annua
var. annua ©)2F3L SFoH(Beard et al., 1979). 224 annual
bluegrassz Y7 woll T TAE Aibetal 44
ALs) e thdAde] 54 7HAL e AE0] AUe
g o]# gt FFE ‘creeping bluegrass’ (Poa annua var
reptans) B¥aL ST Christians, 2011). ©] F 7k $5/F<] anuual
bluegrass Atololl= FE-2 AEAZ] EAlst=d =
Aol wet AAshkes s thEr A2ete AY9E T
ShAl g thdAe] 548 7152 1= annual bluegrass
o] 735 A vlaste] AiF o ® © B AsHto
‘7o) o]FoiA ), o B2 LS FA3H ErH(Warwick,
1979). 19 ®2 & EH LAAR] Poa annua var: annua
o] 74¢ WA 257F =2 T A GdA o wWol A2
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Table 1. Taxonomical classification of annual bluegrass.

Category Name

Kingdom Plantae — Plants

Subkingdom Tracheobionta — Vascular plants

Superdivision Spermatophyta — Seed plants

Division Magnoliophyta — Flowering plants

Class Liliopsida — Monocotyledons

Subclass Commelinidae

Order Cyperales

Family Poaceae — Grass family

Subfamily Festucoideae or Pooideae

Supertribe Poadae

Tribe Festuceae

Genus Poa L. — Bluegrass

Species Poa annua L. — Annual bluegrass
42Ql BHOR Fjo] o]Fojx7] AR O AyHo
2 e A Ax defdl ofgt 54 S5 550l

1997 d0l] AFo® FFoR o] Hof FFo] ATk
o] FHA FHFAA FAH SR sfo] H annual bluegrassE
‘turf-type” S+ “green-type’e]2kal o] HATHHuff, 1999).

Anuual bluegrass 42[&tH SM

Annual bluegrass> EA} BiHsH o] FHojuhal gt
Adol HAL W 2 FEAI AT Aol Hou
& Az Agste sEHH 2o HAS #W F+L0l
= 1o 2 4# A 9 tHCattani, 1999; Johnson et al.,
1993). Annual bluegrasse= 2t7+e] 7HA oA oF 3607H ©]
’Fel FAE AAkekal, A7 m*3 150,000-650,0007H°] &
A5 AAFeHcH(Lush, 1988). $h AILHE FAbe Bl ¢
A AE W o] S =H ol o] AT Annual
bluegrass®] F2t7F WolbE 7] 913k 72 2742 ofw|
g AFatge] oabd X3 Sz wet Ad
Al71e) Zdaglo] Adolgk A& & 4 ok Neidlinger (1965)
T2z 704 annual bluegrass®] Wol =5 233
=8, 1= 220 fAFH= A5H 717 T wol
7F AESHA o] FoA= A LA Lush (1988)= =
oA HYZdS A=A & ol annual bluegrass®]
o8-S ZABIA T F8ol ot B A A
t}. Kaminski et al. (2007)2 547] 7|7bl = i H o2
H|-go] ARk Polr} o] Fo] A= AL st o3
dagh 279 o]Fo] ohH 1 g8 o]
7 AL A 3 glo] Wolrt o] RolXiths g 9u|
et ehd o}yl o] FoJA ™ annual bluegrass= L 37
o] W2A o]FoZt}h 2#1} annual bluegrasse 71 ==7]
7} o AsHE Aso] thE e E ¢} vlawste] 7]
Al 47sIA] FEsl= @] Atk Creeping bentgrass] 73
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L 2 A7} 23-30 em7HA] A AsEEd] B wEke] annual
bluegrass®] 73-%- 15 cm7}A] A4S 3Htk(Branham, 1991).
olg gt At A5 54 wiitel] 9F3 Qi tis)
A dFE e oz dHA e, 53 =9 A
Zof ik Fal7t Heksk Ao m AFAF} BAEJITH(Uva
et al 1997; Beard 1989).

Annual bluegrass®] 7377+ 47st7] 7 & 2% |
17} 16-21°C o] Ashy- A4S 918 HA Y 2=HSl=
13-18°CE <A AUThBeard, 1969). 12} 250 &
annual bluegrass®] W& A5 A=, 2ZAW 7|#e] &
&, 259 ALAG 5 oA 7] 8 oA FIFS
S 4= 9ol |lth. 53] annual bluegrasse= TFE 3HA|E 2+

tol] Bls) 223} Ao o3 Fsjjof] FHofg Aor
Z] T}, Beard (1968 creeping bentgrass?} annual bluegrass
o] Aol thgt vH-g- =5 A3t =H creeping bentgrass
o] 73 -23°Coll A & AT o] o] Fo] HAW annual
bluegrassg 735 -9°C ol atol|l A K| AFo] o]Fof A
A e AL BASATE A2 79 annual bluegrass
7F 4°C =0l A UAE W A HI7EA] 15U 0] A=
Aoz B F vl Jtk(Beard, 1964). A2 tj3l] 3|7+
7HE ZA EAE=E A2 54 7]9] annual bluegrass$?]
2ol wol Ho e AlZke] A7k oo A uff Ay
St} o] AL A7|7F BoF 9F9le] HFo] Wl oz
1 qhase] o] H=FatA HAL, felgh 7Fe HAES
45}7] wfZo|th(Beard, 1969). 2Lt =olvt Lol s
quqzﬂo w £A7] 7|7k Bob 2EEE 9 Lo gr]en
2RH B3 g37F U= 5 384U 2= Uk(Lee,
2011). &0 2J3k Falle Lo wrsslE §49 A
Aot 2 alol] o3k AR AR B el 2 fglo]
AthBeard, 1969). 2=7} 25°C ©]’4Y w annual bluegrass
o] 7ol E3F 2 A AR EE Fol Hashke A
o2 YelgthBond and Turner, 2005). Whener and
Watschke (1981)2 annual bluegrass’} 2%2] ®Hs}o] w2
A& AeE dFsts AFNA, 42°Co] =Fo] 2 wj 24
Rbel] Sote 2 o] Thsdk et WAt As
AF Azt wASIATE Annual bluegrass?t 220  <F3}

o= 2l B2 d7E T8 sl H 28v ¢ §
2 ®olA|7F A 8= annual bluegrass®] 542 T of

aro) g A-get= HolA|7F A = 5 7F ok Cordukes
(1977y= ANt ARGl A 518+ 1157F4]2] annual bluegrass
HolA & AV A3 2ol A-Z3she 5ol Hold 26
7HA] WolA| & ST XA 257 =& AF
Hol e v A Y o] vls] Lol HFo] ZE=
annual blugrass”} =4 & = Agte Zlolg)

7A%3)3l = annual bluegrass®] A5 718 & A3l 821

% sholn R385 A4S 4 & W annual bluegrass
o] £ AJ8o] o]FotKSprague and Burton, 1937). Beard
(1989)°] ©]3}H annual bluegrass= & 5ol H&)] =
evaportranspiration (ET) Bl&S 7FAaL 17] vl 2% EH@
o2 Azvsel sl o FoFsltiaL 19tk Annual bluegrass
7} =& ET H&S 7HAAL Q7] W2 o % Eold= &
FFE S el flk dx FolE 6mmolA 13 mm
=918 W] ETY %2 6%7F Z7Fe o] A Ax} o
APy E‘r(Fry and Butler, 1989). ] A& #E|Ze =
A E & o Fol7t o]FofA e ZZAe| HHY
2ol bentgrassi ZA " Hojg oo 3l annual
bluegrass BTt} AthF o2 £& o % ol FEHe o
Azs)dl o F gt

¢

e
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E ZFollA9l annual bluegrass”t
A ergt

Anuual bluegrass@| Z2|% Hx|

-2yt A= annual bluegrassE WA|517] 913k
S 2= 3EHAQl WHo] FE o R4 QAL A WA W
He| A= BA] &2 Zlo] ddolth ey 2 WA
W] Akt ol A EHE Suis} syl flsiA skt
xﬁ# vk 9 J,Lg];a u};q] ].E/\]oﬂ FH7F EQ T Aot}
FIX < A fIsiA
E(potassium: K)QJ

Z A~(nitrogen:
]H] g =

(Clayton 1991) 01 Gkl é‘
TS annual bluegrass®] HY AEE
t}. A4 annual bluegrass®] X221 A3} EL739] A

el 835 9&-& 5H7] wWZo] annual bluegrass S4HS
e 98 s doh AT AJo R Il HH A
#Fo] F4:3] wetx] Al ¥ 3L pink snow mold and fusarium

patch (Microdochium nivale)9} 732 Aol F kst Axs
z#sHAl Foh 28y AA7F 553 annual bluegrasse 9
Zo] FolXA| F2L, anthracnose (Colletotrichum graminicola)
of 22 Wel AHg o 3]Eo] Zo=A] Frh(Cook, 2008).
o]e} o] Aol thgh whgo] fA] dojubr] wio] di
o] AJ¥] A]7] H3F annual bluegrass 9] AJSol B IS
B XA €tk Engel (1974) B4x9] AW} A]7]6] whe
annual bluegrass <} creeping bentgrass®] A5
o]—OjL‘Eﬂ u-o gco] [;H7} }.—_o gtol ILH R XNE )\]H]
P& A5 2ok o 2 AW vehde 2o R Baslkel
th o] AFA Engel> ¢F 7°C ¢ annual bluegrass+
creeping bentgrass H.T} ¢F 3u|H = w2 &= 2 JA3t=
s s v e A5E A4 AHe A
BI85 Fedste] ol SR ¥ Atk 22} annual
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bluegrass®] kS HAA7]7] flsiM = AEEH A
7V AREL w3 7FSE S A AB[RRE Fofof gth
T3 9l (phosphorus: P)2] AJH]% annual bluegrass®] it
< Kok A0E 2 deiA Urh. Waddington et al. (1978)

ol9] AH]FS Zo|= A19] annual bluegrass®] Tol&-2

d ool FE =Y Uvta Bk A4 4o
ammonium sulfateE A8 32 © annual bluegrass©]
A A7) 3 fusarium®] Y anthracnose®} 742 Yol
kst Ao g vehutth o] AL sulfateol] &3] Srof
pHE EY & EAlste Qo] &allse AS 7
annual bluegrass®ll I&|l& 5+ aluminum (Al)
77171 w2}l Ae® B H A TH(Clarkson,
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e ASET ol We] Mo x 712
7] W&ol annual bluegrassE WA|sl7] 913k 5
% 3ottt Annual bluegrass= A5 2R3 AAHFE
o] YA FAI=H= FFS 7P A Zgrh(Sprague and
Burton, 1937). ¥<72] W& A 74ZEA, 2534 EY
o] FFol w2} ‘deep and infrequent’$} ‘light and frequent’
o] = 7}A] B o2 o] A THLee, 2012). Annual
bluegrass®] 2|7} A o2 ZA FAstA XetE=
light and frequent <7 WHol © 2§ Zlojw, W7}
& olg}al b deep and infrequent 1Y
= Zlo] Enf. FRITe} RS ddo] wHEsA
oAUl HH =gl 4FS sl HaATl= #Ha
anthracnoseE YAIA7]= Yol =7]%= Sk (Cook 2008).
g B2 FeEolu #AEd Agde B @9te] ¢

(e}

gl3ro]
a3y

L ¥ O

PPl B3 EFEAG £RE WYAIE U0l Urk
o ol 4ol oA el B BES A%
2 g zg3H, e

2004). S % =oldlA Ate o] Hold Ao
&3] annual bluegrassE WA|EH7] Sl = oz =ol&
Eole Zlo] Bt} gz olt)

& #elo| mWe} annual

AT A B =Y
) Faglo] SA7F AiteE =
18 1HAS u AES FFAAES W dXE I

St¥ annual bluegrass®] FAE F3 FAto] )
Gaussoin and Branham (1989)= <% #¢] ¥ A &5 3
T Ae Wt FAIH S e} HlaLske] annual bluegrass
7t oF 12% 747t Hdvhes AS Ba st #eA W
Aol #ek -] Table 201 f°Fo] =i},

0z

Anuual bluegrass2| 3}&}8 Hix||
Annual bluegrassE WA|37] £1¢ 8184 A== 1930
o) v S ARS S Aol HFo AIER delA At
(Sprague and Burton, 1937). H]AFd 9] A-8-2 1950 )7}
A Al HPow HAEE diAE] fsliA Sk
o] Algo] = tHDaniel, 1955; De France and Kollett,
1959). ZLefu} o] FA 237 AHEE 38l = 3
2 phytotoxicity®] A7} TA <] o 1970 ol <44
= 270 AEE o] sEHA7E ARg-ol HA] A
% AH(Turgeon, 1974). =0l 9= EAHE Z0|2L &
HE FIANT stEA7E ol ARgo] HIAL = A
ol AeA|el ol & HYAR i & F AUk
ol 2 A 2] Al (Pre-emergence treatment)= &3 H |
sheba] S wrEo] MEHRl 2EFR EYE JAFIL 7
sto] oyt 7hsakAl Stal 2 ool [HERE QA EH=
T EY S08 AT HA X st dots &+
2 apdste dEE vhEo] it Y E 24T o
ARSE = 2 oln] &2Ao] Hof Y Fx
A= e 2FS Wolrt HA| XshA ste= 749
# th(Baldwin, 1993). To} A 2] 4|7} 718
F5 Yepli7] Heixde otrl 7)ol Eqe] kst
&o] Folof st Aste= 2FA FHAQA a7t
slofoF &Frh(Turgeon, 1974). L2jv} FolBt 71 S8
gt @ A% annual bluegrass7} ol = A]7] o]l g
7t Hojok ah= o] o] Fojof st dF i
Tt HAM2EE o] &3lA WY Degree-daysE Al4tete=
Hol A4z 3 7F Ho] annual bluegrass®] 2+ 473

N
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Table 2. Summary of cultural management to control annual bluegrass.

Management To manage annual bluegrass To control annual bluegrass Reference
Irrigation Light and frequent Deep and infrequent Sprague and Burton, 1937
Nitrogen High rate Low rate Goss, Brauen, and Orton, 1975
Phosphorus High rate Low rate Waddington et al., 1978
Sulfur Low rate High rate Goss, Brauen, and Orton, 1975
Mowing height Lower Higher Christians, 2011
Clipping removal No Yes Gaussoin and Branham, 1989
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A71E d&3at7] f1siA ARE-o] = AL 9lth(Danneberger and
Vargas, 1984). 2 Wol A A xAZ Eo] AMEHI U=
AER Wo] A5 e AL F prodiamine, bensulide,
dithiopyr 5-°] 21 tH(Landschoot et al., 1993). Prodiamine=
AEZAW AEAES FAREE S JATORE AX] &=
2FS WA ste RS = JiEo] = th(Senseman et al,
2007). Prodiamine®] 73-%- ©]v] 2/ ¥ tall fescue (Festuca
arundinacea)?} Kentucky bluegrass (Poa pratensis)®l annual
bluegrassE *A5t7] 213l @Wol AR&-o] H3L AT perennial
ryegrass (Lolium perenne)l| A48 29 I 7} e}
% gFo}(Yelverton and McCarthy, 2001). Prodiamine+= tall
fescuedl] AHE-El= dithiopyr 5 TFE ol A XA 5 7}
Z olatFE|7F A2 Aoz & duA e 39 A
oA annual bluegrass®] 7HA7F 40%7HA] Ak Ao
Z YEPtH(Dernoden, 2000). Dernoden (1999)= Kentucky
bluegrassell % 913t annual bluegrassE WA 35171 9] 3¢
prodiamineE = A2 AMERE Aglste] WA =
2 Askd=d, 0.04g ai m?e] FEE SIS 0 9
4 10¥€ B 8ol Az g Zo] 7P £ Zo= YE
ot Bensulidew= 7Hd P 8870 WA 7HE A
o] wold AgAE L& % tHDowning et al., 1970;
Madison, 1971). ¢l Bensulidex= bentgrass (Agrostis) ©ll
AREE o P8l =& FoE dHA BWol ARl H
7] A2 Sit}. Bensulide®] 71552 2 EA] WolA =&
A S Al ot AR Al Jovt A
712 il A= oF& ¢e %l vh7 §ltk(Senseman et al,
2007). Bensulidei= colonial bentgrass (Agrostis capillaris)2}
chewings fescue (Festuca rubra)°ll AFg-o] € w] 89to=
gRlE= Fal glo] =2 M H £2 295 Yeidle
Ao g e H thEscritt and Legg, 1968). 22| A] 7] &
M AAHRE 7|87 wat Zpol7t A& F Aot
n|=tat oA 8 E A g oA bensulide X E|A] 7]+
8¥o] 7HF B#7F £ AL =2 YEFSTHCololtharp and
Huffine, 1969; Anon, 1989). Bensulide ¥*5F o}u]2} o} & b
obd AHEA L A7 A a3= e A fAkgk
A7+ JeRE=H, Dernoeden (1998)2 prodiamine, dithiopyr,
52 pendimethaling & AHESLS @ 99 S ol Az
gk Aol 71 & &37F A vEd T Bisiith 2
21} bensulide?} AH8-E]7] A12HeE 7] Lzl wpe} 2
o] gkdstA ks AHE & F e Aol ofE &

271 A2+ STt BensulideZ} AR8-E]5L 95+ o]ujel] Tlul
(overseeding)©] ©]FojAH T o) 9|5t g77}F AR 3]
Hojgow, AAo] & AFA= 165 ool A I}
o] o]Fo| A& W Wopol] FAHA FFE F= AL

Z YEF Y (Anon, 1989; Downing et al., 1970). %= 3}t

Lo

ol 22 A Ql dithiopyr= prodiamines} 7o) 4] &
AW AEMEL] FAREE L] 2 FolA, 53] A7) &
AolA £ES AT R AA| &= TS WA sk A
o2 7)te] F A tH(Senseman et al., 2007). Dithiopyr<
=0l A8 zr]ell 243t crabgrass (Digitaria sanguinalis)
£ AP Qg BA o= o] Elou, 1 9ol dithiopyr
©] Kentucky bluegrass, tall fescue, &2 perennial ryegrass
of xg] =%S wl annual bluegrass”} #A3] 747} =
32 annual bluegrass®] FA} Aol H =ojx]= Ao &
Z ¥ YJohnson and Bundschuh, 1993; Reicher et al.,
2000). =3+ Dyyhiopyrs Kentucky bluegrassel] Bl 39|
o]Fo] H& ™ prodiamine® T} LolgoA B F2 B34
7t = Ao E HAEJATHKeely and Zhou, 2005)

Wol & XAl olu] A E ol annual bluegrass
£ Aoz wkAsly] fJsiA] ARgo] Frh ol & A
Ao 7P 23 Q4 ZE annual bluegrass®] WA &
e} 71E 2 el HalE FA = Aotk Bol
ARgo] H 3 Qe Wl & A Al 5 = ethofumesate
o]t}. Ethofumesate®] 7]%- A &3} A|W4ke] g8 S
A& et 715S 7ML YO bensulided} 7ol L A
3l 712ke o}7] BrE x| A] ¢kl 2tk(Senseman et al., 2007).

Ethofumesate annual bluegrassE *3A3}7] 218141 perennial

¢

e

ryegrass, Kentucky bluegrass, ZZ2] 3L creeping bentgrassoll A}
|57] 93l 7ol =A™, annual bluegrass”} TFE %
Z3 v u] ethofumesateE Sl o] B7| W&
o 7P Fa3% 2 AR EES A7 2BA AEEE =
Foltt. zejvt Bt g =t 21719 23 o] Kentucky
bluegrassol A= a7} BT = = ATH(Woosley wt al.,
2003). Ethofumesatet= E ol #F3le 7|7ko] 243 21
A37F FAE o] 73 Fo|l = annual bluegrass®] Wol&-2S
50%71A] 744 Al 4 A thH(Haggar and Passman, 1981).
Perennial ryegrass ethofumesate®] ¥ F=o] ZAd&
Yol T2 2FoE IEA o], =l ethofumesate
= perennial ryegrass®] 13} annual bluegrasss %
g o Wo] Akgo] Et}h(Peel, 1983). Z&U} ethofumesate
=2 F=+E Kentucky bluegrass®} perennial ryegrassell
q phytotoxicity A7} oF/|H e ZAo® HIU) H7]%
3l tH(Dernoeden and Turner, 1988). Bisbyribac-sodium-=
20043 1090l w]=2] 317 B &= (Environmental Protection
Agency, EPA) o] Ho] ARg-o] 7] A& gt A
Bisbyribac-sodium 2J4kS 913l A|3l|7} == barnyardgrass
(Echinochloa crusgalliyg Y&A|sH7] 1314 7ol =H3loH
A AAHSRE 3770 STt SFo] Ho] UTh Amino
acid& AFdst7] sl F5H SR HAstes a9

acetolactate synthase®] 48 Aslish= AS A= NWE

Lo 2 qr

S
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o] =%l tk(Senseman et al., 2007). ZrtjoAE ©l o]
F perennial ryegrass .U} creeping bentgrassell %
annual bluegrassS WHA|317] YsiA 19003t FREEE] A}

o] =21r}. Bisbyribac-sodium: creeping bentgrass, perennial

S
o2 o\

(o

ryegrass, 2] 3L tall fescueA] annual bluegrassE WAl 5=
gt g3l Zog & d#A ) o} Kentucky bluegrass
oM= F37F e 1= $H}(Reicher and Gaussoin, 2010).
FA-go]l S W o]E HAs) sr] 9% AUt AS
= +=0l bisbyribac-sodium S AHE-3 w 21°C o]Fe] &
oA ARE & A9 Gt g0l Frtehe AoE
EFtTH(McCullough and Hart, 2006). F=3F AH] &2 A4
9} ZHE-2 bisbyribac-sodium®} A AJH] & A WA &
e TS PIXA Fom oA B st= F4H-E
S #H43} sl 2397F I (McDonald et al., 2006).
SHolA AFE ol H =2 wol & XA o] B
& 3}stA| 2A| 71 At HZolle AFZAA| (Plant Growth
Regulator)E ©]-&-3F annual bluegrass WA E ¢35 A7
@ol z18fo] F 2 Y=l paclobutrazol (Trimmit) L] 3L
flurprimidol (Cutless) 5-©] t3EZ] o]t} o] BAAZHA Y] &
AL Aelx 07 annual bluegrass®] A3 Zd3sle Aol
o B AFE SElA AEEA ) 9% 2 B
7F B QAL B ol F-2 wole AHEA| 9k 3 AR
sto] & 95 W A7A3r A& Bas L §)
th ey Fojsljof & e gEjvet 22NN TP B
o] Abgo] H 1 e HAZXAAQ trinexapac (Primo)E
annual bluegrassS WA|5}7]o 2 §5}A] ¢t}. Trinexapac®]
749~ annual blugrass®] 37¢7+aol= F3Fo] glar 23]H
J7do] ksl o] EZ o) annual blugrass®] A4l B £& &
= YePATH(Rossi, 2001). AAZAA o] <ol 200139
S50 AMSE BX O R w|edH T 5% mesotrione
o] th. A= FHAZAZA Fr]o] Fo] ARg-o] 5

Table 3. Safety of chemical usage to control annual bluegrass

3 3 henbit (Lamium amplexicaule) 12] 2L chickweed
(Stellaria mediays-& WAs=d & T37F e Ao=
dH A ). Z] o A& creeping bentgrassE A 2] 3 T
BRo Y Y] HFOo0® FAo] o] mesotrioneS
AR W 1 QPP Ao] 2 Ao ®ATE HATH(Hart
et al, 2007). thH-22] ol F2 Wols A 2A7F &
o Al ARESFel Algke] B2 ALy st 22 A
oA =2 IS 717 mesotrione> A E ZIT]E Al
2248 o 3N 245 71 & 5 Uk 28y =
el A= o2 mesotriones ©]-§-$+ annual bluegrass®] W
Aol tigk A7} wol F-E53F Astolnt. s18HA] whAol AL
|5 AZAL] Pl #g W& Table 3¢ 8 9Fo]

w3t

=LH2| Annual bluegrass 2|

oA %= annual bluegrassell €3 T3 Zo] WAy
stal ot Q1ES B35k Al ool = ofF oA}
HolA A=A WA= Bol o] FofAA] &AL Utk 2
it H2 skl WS FEl WAlskE = =go] I
o= wo] o]Fo)x| 3 t}. Park et al. (2006) creeping
bentgrassol 4] bispyribac-sodium®] 2]gt annual bluegrass®]
WA A A} FAe 9] bispyribac-sodium #] 2] o] A]
annual bluegrass®ll 3l ¥ & 37} Yelon 53], 2
FF BTt 4750 of i =2 a3 vEhd AS By
ATl ol9dx 20129+  trifloxysulfuron-sodium 2}
flucetosulfuron + Pyrazosulfuron-ethyl ©] S5=% o] zitje] 2
AY 3t annual bluegrassE WAISH7] fla] AREo] ®o] Q3
A tHKorea Crop Protection Assn, 2012). ZZoll=
methiozolin®] 55°] =o] Kentucky bluegrass 4] annual
bluegrasss *AISh= AF&-<] F32 Jth(Hong and Tae, 2013).
Methiozolin isoxazoline 7A1'52] AEH 24 F& Kentucky

Type Herbicide Trade name Better safety Less safety Reference
Prodiamine ~ Barricade Ken&iﬂﬁfﬁ] L:fgrass Perennial ryegrass Dernoden, 2000
Pre-emergence Bensulide B;?(f_uslgﬁc Céﬁgg;ﬁigbsegsgg 325 - Escritt and Legg, 1968
treatment
Tall fescue
Dithiopyr Dimension  Kentucky bluegrass - %Sggﬁg??{l ;ngg(s)chuh, 13
Perennial ryegrass "
. Creeping bentgrass and perennial
Poa Creeping bentgrass ryegrass with high rate Woosley wt al., 2003
Ethofumesate Constrictor I(I)enmckylbluegr ass Kentucky bluegrass and with high PDeel, 19(183 dT 1988
Post-emergence crennial ryegrass rate and inconsistent application ernoeden and 1urnet,
treatment .
Bisbyribac- _ Creeping bentgrass . .
o digm Velocity Perennial ryegrass Kentucky bluegrass Reicher and Gaussoin, 2010

Tall fescue
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bluegrass 2} perennial ryegrass & A% Zt]oll A annual
bluegrass WA €37} £ 02 YA Aot Koo et al.
(2010)°] 2] methiozoline 0.2 gm? ©|3}2] F= 2]
ANM = ofall 7k A HA 3%k 0.05gm” A oAM=
annual bluegrass”} ¢F 88-99% 7}A] WA 7} FHAThal H AL
skt

OoH =
N -

=

Annual bluegrass= T $HA13 Zitje}l vl AL,
AL, Az, G94s o8 7HA g 819 EH’O‘H 2 -g-3t=
o] F kst 2Fo|t}h. 1ol E7-513L annual bluegrass
o] Mgt T Aiks g WE 2AYTY e
bluegrassE ¥3| %= oAM= WA 7 GA & %
TOR Fxel ol <A2o] Ho| e FFolth. £t
Ax $-gU2tel A& annual bluegrassS =22 HE 1
52 tE 5H0E BEF FAY e} o] AL
= Atle Badn glom fAzkA s #Eo o]
A o] g o2t Q120 Hof it o]y g wu
A} 01]7\1 + annual blugrassE ®HA|sl= Flo] AYE 2
AoMe 7 2 FAAFe shdelth. A&7
3l annual bluegrassE 3] WHAlslE A
toh, Zeluk A€ HkeF Z2o] annual bluegrass
7] 984 A w3} 38k e WS o]
AE Ae & Jdon, H2o] A dg3
sheba AzA 22 A 2EAE FAC
—E’H s FUs) stee A7 Bol xdy
ot =l = 2ol 3¢t annual bluegrassE "

s7] 91k W o R kA A xAE o835 A+t
£ o|FI UL U:] oA Al WAY A 2EAE

&k A = BA @2 Zlo] ApHolth 1
2L} o] 7§—°r9]r 2ol g7kA] 318k A ZAZ annual
bluegrassE WA= 212 71877 o Hh. 94 A+
% annual bluegrass®] 533 WA HES 72421 &4
o] olale} = WAPHe| A3 22]a = annual bluegrass
WAE 1 Ast Aol {83 AEea ddE

i

0[[‘ o

5 =2 213} annual

Oll
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Annual bluegrassi= FAF AAHs
ol HIE W 2 BEAH Z]”H "3%0] Hoiur
Al 718 2] A A ete I 255 shto ]E}
gk 22 Az Agste YA 240 HAUS W A
AT} Annual bluegrass®] A7
W e7F 16-21°C0] ™ A5}

o}
= Ao} QA A 2 AlH]RF2 annual bluegrass
s o AR WA o] =Rl

) ammonium sulfateE AFE-3 S sulfate
of oJaA] Holzl EYY pHE EYSG A= 2ol &
AEe AS 7FAA7] L annual bluegrassdl]l Ha 2 F+=
aluminum®] 4& S7MAA WAl @33 o]t} I<E light
and frequent }.T}= deep and infrequent T o] WA
o Ego] HH dxEole WFIL dAEL 35 e A
] annual bluegrass®] Ao =2-9] E]U]- S etel A
= 33 WAIZE 5 o] R e ol AHAEA
prodiamine, bensulide, dithiopyrs©] o o5& 2] #|
2= ethofumesate, bisbyribac-sodium &3 Z 2ol AT
7} H|3L 1= mesotriones 0] Utk Wolbd 52 Wole A
A o]9of] AWAZZA 7} annual bluegrass WHA|ol] ©]&9]
%3 9JE=H paclobutrazol, flurprimidol 5°] ATt -2k
ghof| Al Wo] Ao HiL = AFZEAQ trinexapac
@38 o] annual bluegrassel £ &35 Yep 2
Slo] WAl A3slA] 2th. Annual bluegrass®] ®A| &3}
Sths} &t7] flsiM = deld Aok shehA] wAle] =
7HA] ¥ ol EAlel aLEEojol & Aot}

b

Ll

FQR0{: Annual bluegrass, A FZ A, WolA A 2|,

Wolg 2] A|
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