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Abstract

Turfgrass provides various beneficial effects to our societies such as recreation, aesthetic
components, and other public service. Diseases in turfgrass is the major issue, which cause
quality problems in golf courses, playgrounds, parks and cultivation areas, and tremendous
cost is required to prevent the diseases. Research activity and investigation for turfgrass
disease remain to be further attributed when compared to other crops in Korea. In this
study, we present previously reported turfgrass diseases researches, especially caused by
fungal pathogens, and review the history of turfgrass research activity in Korea to
contribute future turfgrass research direction. Research papers were searched and analyzed
using Korea Educational and Research Information Service (www.riss.kr). More than
eighty papers presented turfgrass diseases and among the papers, 50% were published in
Korean Journal of Turfgrass. Half of the papers reported turfgrass diseases control.
Research articles about large patch disease were the majority (36%), followed dollar spot
(18%), Pythium blight (10%) and Typhular blight (8%). Number of the first disease reports
in Korea were total fifteen. Total 542 fungicides have been registered in Korea to prevent
turfgrass diseases and most of the fungicides were for brown patch, rust, yellow patch,
dollar spot, snow mold, summer patch, anthracnose, Pythium blight, powdery mildew and
algae. And we will also need to conduct ecological studies on turf diseases and to develop
control methods with improved efficacy and environmentally-friend sound. Researches on
epidemiology of turfgrass diseases which deals with the incidence, distribution, and
interactions with other factors will be also greatly favored for precise control prescription,
timing of control and use of less pesticides.
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A2 104]7] o4 Q17te] 4] A& FgAZIet AHE o8tttk Ao e 7152 1, 222 B 554
Q| Z1E] At n] ARl SHeA QIZFIA TRt o] & Al ettt 7155 A A "ol A B A Alo], AR A,
7] @@ A}, 25 A4, B2 7)1 5 Od A olde Ak B 54, oFE H 2 SOl AR
wo] oAl 9 obEthe nlEke AEshs T QIXEe] 4Fe] A o] el 71913tk (Beard and Green, 1994). o] =3t
o] ozl ] o] -8 &7 F7H= AL ofof mhE AT O] B AR Al F7FsHaL Q. ml =l A= T =
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¢lsto] - 5799 2ej o] A4k At 822,849719] Axfe] B 351980] HIUPIAE &St Ao E I A qltt
(Haydu et al., 2006). Q-2 UelE 29, Zug £AE=s) AT =WUE S 2] o] FE5 7} Z71sHA] 2t AHe o]
TE7F 2 A 2 QUtH(Choi and Yang, 2006; Jang et al., 2011; Lee et al., 2001; Yonn et al., 2006). 29+ o} L=}t %+
o2l A = H 2} Z7Fsked 20114 2] AEiHE AL 3,056 ha2 20011 of] H|51] 17.8%7F 57151 5238t 57t
o] - o] H o, Zht] o] aigetof whE fEA]| S Xt o] ik Bl FAF Y F e F7F5H TN (Choi and Yang,
2006; Korea Forest Service, 2012; Lee et al., 2001; Yonn et al., 2005; Yonn et al., 2006). ©]*]H Z+t] 7} chFsHA &-

&3 et A e of HA El= ool of gt m oS thtetE| 1 S715HA E YTk (Hyun et al., 2012). —:.51
HoFAQ 7t 8 A= 20 B A= LT O] A9 I O] wo & W A|5H] f15ke] Bt eh H|-8x} 2 o]
4 Q51 th(Yoo et al., 2009). Tt I FH O] T2k EH-S FA|5H] fol =i hA S 2t o] &-g-o] Tt
HA 22 HE S FA o T B3 S7hota ol AAolnh =u] Ze] At 9] A2 At = Esta
o2 1 F27d vl =ulell A & 2] B e2jeh At o] thekstA| o] o [Tt oo fkmztTista] A4

Fdof] Z25ote] U] X GALE AFejoEar ¢ho = o] zhty e Foko] WARekS 1ol B 12 gity
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e|u2f 2| Hal A-LAL

et 2o o] AR Yot 7] fisto] Sl ZheEof] et A= A skl eh 2o o B ==
= T2 R Qe iehE A ¢] Weed & Turfgrass Science, ettt 812 7], Q|77 & 2] Fofl A 7 gt
TR =22 dJA, B4 11 Qo= et S8t B o A Al gobs = A A ARI(RISS, hitp:/www.
riss.kr/index.do)2r ©]-8-5Fo] Zhri R of tiet =2 HASH A =l b gt el =22 oF 800 WO R FiY
5%, Te] o] =i S H = A9 2 s Fo|uh okl =7 s E ok Wolth ] 2o of thigh 2]
Z9] AF=EL 19300 ZAFER FAA AL R (L AL R)o] ANE Sl gt B o]th(The
Korean Society of Plant Pathology, 2000). ©]% = 5}3]x]of] 2| 22 AAH s B 1= 1973 =513 4]
ol AANE Curvularia®l 23 HIE T2 A 0] RA=H (37 4)ol et =2o]th(Kim and Lee, 1973). 1990 o]
ofl= 919] F A+ 92 ] of] gk B al= 253 AdHlolrt.

F|Z 0] Aqt=Fo] AHE FHE AF7HA] vhefet e o) it wE =
g, k=7t okel 2| 7F A 1=122] 50%E ZHA|5F e o] % fh=xttt] oo x| o fb=3t 2 512 2| 7} F ot of ut
E1%] Weed & Turfgrass Science®l| 15%7F AlA = o] X ¥} JAH f F-20] =82 h=3tr] s3] of| A Wefo
+ oF2) 2ol A= QAT 1 el ke gh=+tele] %], dh=-l o] %]

TH(Table 1).

AL =7 e 1990d ] 2742 = e e g Ao o572 A 4o E27HTh 1990 H] FHE o] % 4=

& 57t A2 F7VoE7] AAFste] 2009'A 7HA] 213 9] T=2o] A= 9o w 2010 5-E 20133 7HA] 47129
HOo = 7P g2 0] =Fo] YRt o] F mjd 2-41H AL o] =7 A 85 F-AI5k2L Ach(Fig. 1). 1990
o o] % =1 57FS7IRE A2 o] Al7]of| ZZAo] FolurA] Ty of] tigh ¥l o] Folx|A UL, 0|9t HE
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Table 1. Number and academic journal of turfgrass disease research papers published in Korea.

Journal name Number of papers

Asian Journal of Turfgrass Science 31
Weed & Turfgrass Science 12
Mycobiology

Korean Journal of Horticultural Science & Technology

Plant Pathology Journal

Research in Plant Disease

Korean Journal of Weed Science

8
6
8
1
3
Korean Journal of Agricultural Science 2
Journal of the Korean Institute of Landscape Architecture 2
The Korean Society of Pesticide Science 1
Journal of Chitin and Chitosan 1
Applied Biological Chemistry 1

1

Journal of Microbiology

—_

Journal of Crop Science and Biotechnology

—_—

Journal of Life Science

The Korean Journal of Breeding Science
Journal of Plant Biotechnology

KSWST Journal of Water Treatment

The Korean Society of Environmental Agriculture
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Fig. 1. Number of turfgrass disease research papers published per year in Korea.

T F7E =2 e 1991-1999 W ofl R F Y 81, Ex| @7 12T 0] %1 AL 2000-2009A ofl+= A 5t
6, A7 167 0 2 APzt ol thet A7 EASHA S7H3TE 2010-2017d o= ANEA 0 2 =7
7FS7Fste] EAF 3t 244, bR Y 27H 0 = WERETH(Fig. 2). 2000-20091F ol @EA @ o tiet A+

= 4o

Weed & Turfgrass Science Vol.7 No.2, 2018 89



Research Review on Turfgrass Disease in Korea

Z712 A 2002 BEGETHIAE AY|2 57 252 T Ael 7] B2 2820 BFo] g o] 7
Uelo 2 PeElc o]o] M2 JFO 2 AAFAT L 24P BoAo| Loluti 7| E IR 24 By
o] 9 Peto] WFHE A 55 FY TR D T2 T A7 2RI AE 2YotEA GG
w2jo] G251 Z7ks}eick. olol ket @GR ol WS Walol the A7 371ekA B Aolet Akmgck

25 H warm-season grass cool-season grass

N
o

Number of paper
= =
o [0;]

w1

1991-1999 2000-2009 2010-2007
Years

o

Fig. 2. Number of turfgrass disease research papers published by type of turfgrass in Korea.

A BopPE 2= 2ol Aol thet =2o] AA| =7 4= thH] 42.8%F A5t L, ol A 23%, 7o H
B39 5237 19.7%, 43 7.6%, 2FA A3 6.5%F AHA5HATH Table 2).
7 B2 A7t o] o7 e off WAl R oks e, X187 A WA T2 1 ofehA WA 2 UHrol A B
A, A == T A2 HAFE0] 53.5%, X2HE A A F-Eo] 28.1%, 2Fah4 HIA|Fo] 28.1% 5 A5
TH(Table 2). 2}t WA S v =R E o AFE5HH, 318744 WA of] T =7o] 38) o)/ Bttt o|Z2A 4
Ao 22 2 3 Q1 A7 A2 1990 el 227

= ol ot

AL

%] 4, oY Ad=E ?lai%‘”-}qJ 2
o} P83 371ol TFE BARAVE ASlol 2 I EIRA olof thet tlehe SHod Bl 94 HoiE
A2ty & 4 Qlct. oo gt e B dTe T2 it v A& Trichoderma (Shim et al., 1997;

Yeom, 1999), Psudomonas (Chang et al., 2009; Suh et al., 1999), Streptomyces (Jeon et al., 2016), Bacillus (Kim et
al., 2005) 5-2] 2] W g Aol tiet =50l Wk o™, @A Bacillus <5 Alwt-& ©]-&5ko] 7= -8 A
E5%F 6E50] 555 o] AF8-E 1 ltk(Korea Crop Protection Association, 2017). 21242 ®lA|of] tfgt A=
Bzl AEFEE, R84 E, 8 52 o83 A7 A & ]9 S (Kang et al., 2013; Kim et al., 2006; Kwon et
al., 2010; Lee and Huh, 2002; Yoon et al., 2013) 7}=2 1 & 0|85 Zo] A8 2] 2 &9, o] EYolutE
g Aol Hieh AT o] ol Hth(Ryu et al., 2014). 71 €]l & AJE0HA WA o] AleHA] gy Hekslr] $iste
AJH] 9 FoFo] 28, ] 2F0] £4] 5ol tigh thekRt A47h A =5 Qlth(Jang et al., 2011; Park, 2003; Shim et
al., 1997)_ 9}01—% l:ﬂ-;(ﬂ tHH E L:O]:_/] O]:_g_ 7473 o] ;q—r,],g long]'z ; _?45_} (?']i oﬂ leﬂoq 01,]. JJ:Loﬂl— A
OFARE-O] A&/dS FIA7I7] 1% 20| FHl, A Fofl gt 1 E A+% AU tH(Chang et al., 2012).

Zhe) =g A e of] Tt A+t o W Aol et K7 gt ot ol = ol S E oMt E o EYfS U
LIS & (Min et al., 2014)oFA U T A0SR o] Zhodt EFS A A4 E &2l(Lee et al., 2015)5= 52 A1
Ha e of] THeF A A= QI

el 2= o] £ EYotrtE (large patch)oll tHet 7171 32.9%= 7H3 oo w th30 = FutE+H
(dollar spot) 15.9%, T E]-27H5 (Pythium blight) 10.2%, A5 (Typhular blight) 6.8%<} ZAHu}51 (brown patch)
6.8% =2 2 LEFH TH(Table 3). 2fo| £ EHomEEE 9] A Hl&0] 2 A2 oS EHomEE o 8 75
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1 = 7 ol A 7P B2 Al W3S ZFA|5EAL §1a1(Choi and Yang, 2006), EF A H ol = A ol
=71l WA st= el 4 ZI7O] 739 7P W2 HAS 2pA] 6= H ol o]l
A ®go] WAt ool WAH-§ 2 T 7R e o | ol tiRt AFe A
S 7FS7HE A o]of thgt o2 Hiekell T o] =obRl7] W22 2 - Th(Shim et al., 1995). TR E 1} T E
wUFEHE T2 MA@ I E o= A7} F AT 1990 d o] o] Aofl= iE-go] Wol 37| £A17F =] &
Ao A E A-8-otHA H U] AU BAZE FE A 1990 o) SRERE 2000 Z717] o] of T
Ato] A o] A5 Ith(Kim and Park, 2002; Shim et al., 2001). T E] 20212 metalaxylof] tigt SFAU A o]
B 5] 3(Kim and Park, 2002) 570152 iprodione, thiophanate-methyl©]| th ¢t kAW Ad o] B 11 =] QI THKim
et al., 2010; Shim et al., 2001).

Table 2. Number of papers by research fields on turfgrass disease in Korea.

Research fields Number of papers
Classification 18
Epidemiology 21
Control
Biological 19
Chemical 10
Environmental 10
Genetic

Chemical resistance

Table 3. Number of published papers related to turfgrass disease in Korea.

Name of diseases Number of papers

Large patch 29

—_
~

Dollar spot
Pythium blight
Typhula blight
Brown patch
Algae

Pink snow mold
Rust

Yellow patch
Yellow tuft
Summer patch
Curvularia leaf blight
Gray leaf spot
Anthracnose
Fairy ring
Take-all patch
Waitea ring patch
Total

—_— = = = = NN NN WL LY YO

[e e}
—_
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YoM A2 o2 HiH FrjHe 15570

(spring dead spot), A u}-E5 (yellow patch), Z-A0HSH (brown patch), A5 A H
pring P y p p

19 199013 the] 2ol SEHont-5 g (Rhzoctonia blight), EH1-5
S 3(Typhula snow mold), %]

EF 2] (anthracnose), I E]-20HEF8 (Pythium blight)o] 211 E] It} 20001 tholl= 54 uHEH (dollar spot), H[©]2
=1} F(take-all patch), ] 2] % (fairy ring), Waitea ring patch, Curvularia leaf blight, 5 %75 8 (summer patch),
T e atH (downy mildew)©] HALE]| QITKTable 4). ©] £]of| &= @7l A T E] o] FA7F =L Q= o] ok A

g Sl Al sHeA]ol 2.7} 51 gk HalSe] o Bk,

o -

n}Fo] A9 AT Gy 22%F, A5 6%, -

WAy 155, 7]E 9% 5 & 525 R7H HAYSHE 2 0 8 H 0] QITk(Smiley et al., 2005). $-2|ureto] H|5ke] 37

R ERRCE
Al B sjrtn Azt

Table 4. The first reported turf disease in Korea.

Bollo] v Tl lstel s1eel Bieh B uwe] W AH el tig A7 v

Korean name English name Pathogen Host

7o) 58(The Korean Society of Rust Puccinia zoysiae Zoysiagrass

Plant Pathology, 2000)

ZH 2SR (Kim and Lee, 1973) Blight Curvularia geniculata Zoysiagrass

glo]lFEYomE(Kimet al., 1991)  Rhizoctonia blight Rhizoctonia solani AG2-2(IV)  Zoysiagrass

H0HEH(Shim and Kim, 1995) Spring dead spot Rhizoctonia cerealis Zoysiagrass

SPHOESR(Kim et al., 1992) Yellow patch Rhizoctonia cerealis Creeping bentgrass

ZHulEH(Shim and Kim, 1995) Brown patch Rhizoctonia solani AG1 Creeping bentgrass
Kentucky bluegrass

AR A HA N (Lee and Kim, 1992) Typhula snow mold Typhula incarnata Kentucky bluegrass

ZHEEA S (Kim et al., 1993) Anthracnose Colletotrichum caudatum Creeping bentgrass

Colletotrichum graminicola

T Al-2HHEH(Kim and Park, 1999) Pythium blight Pythium spp. Creeping bentgrass

& 70FE % (Shim et al., 2000) Dollar spot Sclerotinia homoeocarpa Creeping bentgrass
Zoysiagrass

E|o]Z-231F(Cha et al., 2012) Take-all patch Gaeumannomyces graminis Zoysiagrass

FEete]orlulE E(Sung et al., 2016)  Curvularia leafblight  Curvularia trifolii Kentucky bluegrass

o5SI0HE ¥ (Han et al., 2016) Summer patch Magnaporthiopsis poae Kentucky bluegrass

ZHt] ket (Cheon et al., 2016) Downy mildew Scleropthora macrospora Zoysiagrass

flolEloF o #H(Kim et al., 2014) Waitea ring patch Waitea circinata Zoysiagrass

RC|E YA 50 917 HY
S T8 A SHEE AL S8 o]0 19904 ofd] T80t 1A W 52X go] BahA o]

2]
2 A B S5 AdA

£ 455 AUA] JJO‘%ZOOOE‘WV] 1087k oF 24

7H Z20 8 5o 201000+= 16355, 20180 46171 520 2 thZ Z7}1519 th(Fig. 3). A thA Halle

H Z=Aul=H

O

dzolm=y, _17}T 5 170 el &

S, el 2nt e, ZAYuEY, FEUREY, E}OFEH oftEH
£x]0] Q)tHTable 5). @A S22 A 4=

ol x|t A Esi7) 11E 08 =] B s e 1550

Si= A A flo] ’Alel o= A

o212 35

9l Aolt,

PRI

LSS
u3e] 59,2

B9, 25, dr sy

=
QX]O < g8

2017 Chemical Control of Turfgrass
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Diseases (Kentucky university)©l 2]5FH 26712] o] of] thgh At A o] | vke} ARE-HFH of
AJ5] B8}l Qlth(Paul and Bruce, 2017). =il o}2] S-54 A7} gli= el ] 7% v
o]&star d7Jolth SUjol A = H g ofiof] et ohefet At A7 555 1,
o] FOAEO] G52 AT & FoF QA8 WE AL 24 & A AR L

= o=

ol Al
IR

Number of registered pesticide

2007 ———

2001

Fig. 3. Number of registered pesticides for control of turfgrass disease in Korea.

Table 5. Number of registered chemicals for turfgrass disease in Korea 2017.

=
cor

Korean name English name (Scientific name) No.”
ZPRQInLEH Brown patch (Rhizoctonia solani AG1-1A) 117
=4 Rust (Puccinia zoysia, Uromyces dactylis) 54
FEUMEY Yellow Patch (Rhizoctonia cerealis) 5
FZnEH Dollar spot (Sclerotinia homoeocarpa) 79
E}OI—L.—E‘/] ofutEH Large patch (Rhizoctonia solani AG2-2IV, AG2-2(1IB)) 137
AR Aoy Gray Snow Mold (Typhula incarnata) 48
o EQutEH Summer Patch (Magnaporthiopsis poae) 3
Bt Anthracnose (Colletotrichum graminicola) 39
TE2rE Pythium blight (Pythium spp.) 54
37124 Powdery mildew 1
5 Algae (Chlorophyceac, Cyanobacteria), Moss 4

“Number of registered chemicals.

% 202 Aol Uy
FF et 2 et & 917t A dAl= = ulol A Bl X o] SHE A Ql B9} TEo] Kk
Zregof o et B o] Aot vl=hAl EH 2l ek o A HrsE Compendium of turfgrass diseases (The American

™ o

phytopathological society)©]| 25}

oF 52% 0] ZHt]5f|7} B 11 %] o] QIth(Smiley et al., 2005). ©]ofl H] & oA &

A7) B AT S 155 Rel Shshh A4 @Akl A B4} E 1 QA|e 814 0.2 Whao] K] 4] ke
#50] b4 81915 T Y. o] 00k 24 (summer pateh)©] - oA 108 o]} E)71 2 7 T2 A of My
oot ghto] Helet HEAHe] ofat Aol of2l$] 20161de] Aok H] 2 A o] K 11| SiThHan etal,

2016). ©| & loto] WA A7} 5

SEEA ot FAAEE Al el=At= ofEshe AE TP

T3t spring
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dead spot} red thread @] 7-¢- =t ol A AR EAYsar Qlovt SRR A 0 g B EX] of 1 Qi) Tt nl=ia} A2
of| A= vio 2] A 1} vhg| 2] obH of] Thgh ¥ H 1 (Smiley et al., 2005; Tanaka, 2003)7} Q1.2 ZFUjof| 4] o} 4] o]
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ol gt o] 5] H7| got o=l 55 1= AMSEAL B ot ARgo ke 4 0] A7 = 7
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