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ABSTRACT

Turfgrass Rhizoctonia blight is a severe disease in golf courses in Korea. Attempts were made
in 1989 to 1994 to identify the Rhizoctonia species associated with turfgrass blights and also to
examine their epidemiology.

A total of 120 Rhizoctonia isolates collected were identified as R. solani AG1, R. solani AG2-2, R.
cerealis( AG-D) and R. oryzae from brown patch, large patch, vellow patch and white patch, re-
spectively. R. solani AG1 was mostly associated with brown patch of cool-season grasses, and
most frequently isolated in June through July and also in September. R. solani AG2-2 was isolated
exclusively from zoysiagrasses from April to November, most frequently in June through July and
October through November. R. cerealis was isolated frequently from both creeping bentgrass in
March through April and in November, and zoysiagrass in April and July. Thermophilic R. oryzae
was isolated only from creeping bentgrass in August, although with very low frequency.

R. solani AG2-2 was strongly pathogenic specifically to Korean lawngrasses(Zoysia japonica, Z.
matrella, Z. tenuifolia), but non-pathogenic to creeping bentgrass(Agrostis palustris), bermudagrass
(Cynodon dactylon), Kentucky bluegrass(Poa pratensis), perennial ryegrass(Lolium prenne), and
creeping red fescue(Festuca rubra subsp. rubra L.). R. cerealis was strongly pathogenic to
zoysiagrass and bentgrass only, but was isolate-specific i.e., from non-pathogenic to pathogenic,
for other turfgrasses.

The mycelial growth was optimum at relatively ‘high temperature ranges of 25~30°C for R.
solani AGl, AG2-2 and R. oryzae, while the mycelial growth of R. cerealis was initiated at 5°C and
almost ceased at or above 30°C.

Key words: Rhizoctonia species, Rhizoctonia blight, Pathogenicity, Mycelial growth
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Couch(1985) ] st Arjo] B W FRE & 64F] 3l olo Hdste AT

L 90 Fo] Y= AL HuE I Yt} o]53 Rhizoctonia spp.ol &AM HAEH = AUy
Rhizoctonia solani AG1(TA)(Martin and Lucas, 1983)¢} Rhizoctonia solani AG2-2(IIB)
(Hurd and Grisham, 1983} 13} brown patch, Rhizoctonia solani AG2-2(IV)(Oniki, et al.,
1986)°l 23} large patch, Rhizoctonia cerealis(Burppee, 1980)°l 2%t yellow patch, Rhi-
zoctonia zeae(Martin and Leucas, 1983)9) 2] 3F Rhizoctonia sheath®} leaf spot, Rhizoctonia
oryzae©| 213+ white patch(Tanpo et al., 1990) T°] FelA Bl ot vzt Mx
Rhizoctonia solani AG1( 1B)T} Rhizoctonia solani AG2-29) 2|3 glo]FEolulE (H &,
1991; Kim et al., 1991; 4 9], 1994) = R. cerealis®l] 2|3 yellow patch 5(Green et al., 1993)
of s B 37} Yk, o] §] Fufol A o] FoiH AT ) B2 Rhizoctonia®] LA B 2
oA Wl dHFoln Wy Y P HYsty S U dFe vES Aol obH F
el M ¥H e Fygo] Ho] gl gol 9= a2 AMEE e 5 HE Y AR oM B2

35501 eSSl Aol

1. Rhizoctonia spp. 2| 228l %
1989 -8 19948 7HA] A= 2 24S tdoz ool LA W§uko 8 28 Rhizoctonia
spp. & £ 38le] Trypan bluegd o2 F2] AL E HHAAH(Burpee ef al., 1978) AFE 2A}
stod Thal A ok 28 2 PRI oo VisdE A2 HATY Bl - 5 wHeE
Z9 FAE RS #3035t T AT B, BxEE 2 AVEE R 299

=8 24
2 ML SN U FASH

1) Large patch

A 347 2= oo 4] vESd sHERE A Fade =
E #H sl 70% ethanololl A 30%7), 1% NaOClgdio g 187 S A4agstn, a4z AL
% 2% E3Fu| Ao A AFEte] 25°CY] gt 7oA w3t ml g 1~2¢
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FAFE potato dextrose agar(Difco)oll o]2ste] 25°Coll A4 547 v F3sle] Parmeter$t Whi-

tney(64) 9] BHubiol ulal Fel, Wty S4S AT FASEE AL FEHET

&9 wadzRE] B9 B2 Rhizoctonia solani AG2-2 EFdF 9 £8¥ EE RhizoctoniaTt
S Parmeter 5(1969) o} ol mel A HFE FdstArh

2) Yellow patch
2o Az 2z o] €, Fojgo] & 17 FHo| 24 ¥ zoysiagrass®] BE MAY =7+
BE 2o Ax 28 2AE bentgrassst Hlojgold] &4 H Kentucky bluegrass¢] ¥ &
MAES A Hst] GolA 7148 large patch B3 & o2 HYAdF S Bttt 3
B3 S48 ZEad FL PDA o]4adta] 20°Coll M 307t whgate] TAFe] FE, monilioid
celle #esn Aoz BAsIgon, 32 2742 FFE=2 2074 5453} Trypan blue
gAoz 7o NEE AT g A4E TS THBurpee ef al., 1978). T &9 At
B x=ouldlr]| &y W oA B W& Rhizoctonia AG-D(HdA £2)E EELR
sho] BReIF T, Bl Fte] FAEE o2 Kronland and Stanghellini(1988) o] #d ol

3. TAl WKL ZA

end wE FANSS ZAEY] $5ta] zoysiagrassERE] EE| S Rhizoctonia solani
AG2-2(Mn23), creeping bentgrassZ 58] 2§+ R. solani AG1(Mn4), zoysiagrass$} creep-
ing bentgrassZ €] 23 R. cerealis 2 R. oryzaeS FA8A T € 9= 5, 10, 15, 20,
25, 30, 35°C& Z+z} Uro] PDAM|A ol A 347t v A2l & #F 9 AdS A8t 5342
< AA s

4 Hed gy

1) Large patch

ZA2ZL FFATEQ Zoysia jeponica, Z. matrella, 7. tenuifolia} creeping bentgrass
(Agrostis palustris), bermudagrass(Cynodon dactylon), Kentucky bluegrass(Poa pratensis),
perennial ryegrass(Lolium prenne), creeping red fescue(Festuca rubra subsp. rubra L.)& A}
2319 h z2t2e] BAZEL 40x24cme] AFAEE A AulE 1 A FeHAE oY
&tad 20~30°Ce) £401A 30Y F¢t A7l & WY AB AMEEA T FATFE TS
E2xAy 2 Ezgoz B B e Mn23% Mn2s#FE AH-hdth AEd2 1d 4=
28] & A3} sand-oatmeal vl 9¥7](1,000m! AFztEatA=0 = 380g, oatmeal 20gS 3o
&3}, 257 76ml A7h) ol PDACA 543 Migd BT #F& =23 BFE BT 5
AR o)2ste] 25°C el 2197 i F HAAd BA ALEHT AxE TS
40X 24cme] AMZFE Eo] AujE o] 72 70g¥ - BEera, AUlFEE 95%, 2= 25~30°CH
growth chamberd] ] 48 & §E319ch AL At Yo] oMoz nfE2s A= E 0~
10027t A& 5GA = Wrol HF 304 Foll AR

2) Yellow patch
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TAZFEOR A3 2]l perennial ryegrass(Lolium prenne), tall fescue(Festuca arun-
dinacea), chewings fescue(F. rubra var. commutata), Kentucky bluegrass(Poa pratensis),
creeping bentgrass(Agrostis palustris) 9} Fx38 Zt]¢l bermudagrass(Cynodon dactylon),
zoysiagrass(Zoysia japonica) & AH&3IATH H718 2 A48 1:2:29 &4u]gz &%
T FEE 8x16cm 47t X E ] W31 FE #F3te $AY o FRASNA 23°C, &=
sholl A 18°Ce] WMo A wolAlzl = 30U B A2 FE7stol A 18°C, gz slelA] 13°C
E2EE UEe ASAA L, dAE AFe F2A oA 25°Ce] &2 sloflA] oAzl &
309 B HAE Fx2A oA 20°C, 42 15°CE 23 ASAZT 294 2L 95l
Bnd42, Bn44, Bnd8, Bn50, Bn56, Bn59, Bngl, Bn82 ¥ v oA &2 3t Rhizoctonia cerealisS 3
A sttt HE A large patch 94 A Al AFE3 W o2 A 23] PDA sl x|l A
T FAETE o2 ate 25°Coll A 1087t SAAZ vy FAIAEO) HES AUSEE 95%
E FANZRLH, 20d0] B3 Fo B BEE 0~100%7HA & 58A 2 vro] =AVsseh

BRAEE

)

1. Rhizoctonia spp. 2| HliAt™ SN, FAI2E o HA

HE P nESES Hole =AU 2R B2 40709 F = IS4 2 FAS T
88 2AE A, A} AL 7.5~10.0umelr 24 S w3 T A @A (PDA) A
v F7) e FHel Y 5& v EY e (mat shape) 2 FHH o YA =W, EFTFF Rhizoctonia
solani AG2-29} AT F RF FAMSEWSS el on 7t gF = #AMS$-g-S Vel
W (Table 3). ¥4 Wy x7le) Jr)o] Aoz velln A|do] 3 atslw
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€ A4 FuMoz Watn ek s xe o] AHE e FEMo 2 Wty GRS HdA B3
o B3 Ao AR Zdole 29| Rhizoctonia TAWIEZ A Ak (Plate 1),
Kim % (1991) 2 4(1994) 52 R. solani AG1, AG2-20] ¢l Zr] o] vE&EAS E5ste] o]
FEYolrtE oz A e u glou AGIH AG2-2% 9=l A brown patche} large patch
E 747y g s o] 91, B A Ao ME 7|F 2 o] o] FHE T2 1A §sle] 3
Bate o] BdAdel vt Az, ol AnE FEZ A9 H ol o] zoysiagrasse] B
Yot EZHO T VE Bel s WYFL Rhizoctonia solani AG22% E48T WH L 2AH
Y (large patch) 2.8 A|¢tatiz} s},

Zoysiagrass, bentgrass % Kentucky bluegrassoll 41 2} 3 2884 Rhizoctoniatt & #AIE &
7°] 2.5~6.3(3.8)um B AR 2™ A4S =LA} Monilioid cell®] Z7]%& 5.8~12.5X15.0~37.
pm$ATh PDA v doll A #F o A2 A% Z24S el on, #3& 27)de 848 e
Wrhrt HAaz de Zaoz Wygon, A7]e 0.2~2.0mm ¥ tHTable 3). 28 & =
F7t BFHFE AFE-3 Rhizoctonia AG-D9} FAHEE 98-8 YeEld oy, 4 2 FE F
AFEE WEE-S vebl ) ol 49 AE Burpee(l) 97 B3] R. cerealis®] 43 w9 FAL
st ek Ao AqA o] o&hH 284 Rhizoctoniathe TAMHEE 3 o w} Ceratobasi-
dium Anastomosis Group (CGA) 1~7(Burpee ¢ al, 1980) 2 5-& Binucleate Rhizoctonia
Anastomosis Groups(AG) A~Q(Oniki ef al., 1982, 1986) 2 F+E3l1 91, o]F s &
2l ol Foll Y-S Yl E CAG-13 AG-DE 5¢3 o2 2319 vt vh(Burpee and
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Table 1. List of Rhizoctonia solani, Rhizoctonia oryzae isolates from turfgrasses in 1989 to 1994 in serveral

golf courses in Korea

Isolates Species identified Host plants Geographic Name of golf
origins courses
Mnl Rhizoctonia solani AG1 Lolium perenne Kunpo Anyang
Mn2 Rhizoctonia solani AG1 Zoysia japonica Kunpo Anyang
Mn3 Rhizoctonia solant AG1 Agrostis palustris Kunpo Anyang
Mn4 Rhizoctonia solani AG1 Agrostis palustris Kunpo Anyang
Mn5 Rhizoctonia solani AG2-2 Zoysia japonica Kunpo Anyang
Mn6 Rhizoctonia solani AG1 Poa pratensis Kunpo Anyang
Mn21 Rhizoctonia solani AG2-2 Zoysia japonica Seongnam New Seoul
Mn23  Rhizoctonia solani AG2-2 Zoysia matrella Pusan Dongrae
Mn24  Rhizoctonia solani AG2-2 Zoysta japonica Yongin Suwon
Mn25 Rhizoctonia solani AG2-2 Zoysia japonica Yongin Hanseong
Mn26 Rhizoctonia solani AG1 Agrostis palustris Kunpo Anyang
Mn27  Rhizoctonia solani AG2-2 Zoysia joponica Seoul Tuksem
Mn32 Rhizoctonia solant AG1 Poa pratensis Jeju Jungmun
Mn33 Rhizoctonia solani AG2-2 Zoysia japonica Jeju Jungmun
Mn34 Rhizoctonia solant AG2-2 Zoysia matrella Jeju Jungmun
Mn35 Rhizoctonia solani AG2-2 Zoysia japonica Jeju Ora
Mn36 Rhizoctonia solani AG2-2 Zoysta japonica Jeju Ora
Mn37 Rhizoctonta solani AG2-2 Zoysia japonica Chenan Dogo
Mn39 Rhizoctonia solani AG2-2 Zoysia japonica Yongin Kwanak
Mn40 Rhizoctonia solani AG2-2 Zoysia japonica Koyang Hanyang
Mn41 Rhizoctonia solani AG2-2 Zoysia japonica Yongin Suwon
Mn42 Rhizoctonia solani AG2-2 Zoysia japonica Changwon Changwon
Mné61 Rhizoctonia solani AG2-2 Zoysia japonica Suwon Taekyang
Mn63 Rhizoctonia solani AG2-2 Zoysia japonica Yongin Gold
Mn64 Rhizoctonia solani AG2-2 Zoysia japonica Sokcho Selak plaza
Mn65 Rhizoctonia solani AG2-2 Zoysia japonica Hyanseong Namsuwon
Mn71 Rhizoctonia solani AG1 Poa pratensis Jeju Jeju
Mn72 Rhizoctonia solani AG2-2 Zoysia japonica Daegu Daegu
Mn74 Rhizoctonia oryzae Agrostis palustris Kunpo Anyang
Mn75 Rhizoctonia solani AG2-2 Zoysia japonica Kyangju Kwangju
Mn76 Rhizoctonia solani AG2-2 Zoysia japonica Jinhae Yongwon
Mn84 Rhizoctonia solani AG2-2 Zoysia japonica Kyeongju Bomun
Mn8&5 Rhizoctonia solani AG1 Agrostis palustris Yongin Kwanak
Mn90 Rhizoctonia solani AG2-2 Zoysia japonica Koyang New Korea
Mn91 Rhizoctonia solani AG1 Agrostis palustris Namkyangju  —
Mn93 Rhizoctonia oryzae Agrostis palustris Nayangju Capital
Mn94 Rhizoctonia solani AG2-2 Zoysia japonica Jeju Jeju
Mnl05 Rhizoctonia solani AG2-2 Zoysia japonica Kogseong Kwangju

#o] 1he = Al7]Q) 4~58 9 AF 30~40cmP =] 34

ahel Qyole WY Wure] vehta 4919 de 1A}

5 o] g o] 9] zoysiagrassoll = AH

15 4o2 veiga, dE A

t}, 219 9] bentgrassoi & 11¥
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Table 2. List of binucleate Rhizoctonia isolates from turfgrasses in 1989 to 1994 in serveral golf courses

in Korea
Isolates Species identified Host plants Geographic Name of golf
origins courses
Bn42 R. cerealis Agrostispalustris Huds Koksung Kwangju
Bn44 ” Agrostis palustris Huds. Yongin 88
Bn48 - Agrostis palustris Huds. Kunpo Anyang
Bn50 ” Zoysia japonica Steud. Daejun Yusung
Bn56 ” Zoysia japonica Steud. Yongin 88
Bn59 - Zoysia japonica Steud. Kwangju Newseoul
Bn81 - Agrostis palustris H. Inchon Inchonkukje
Bn8&2 ” Agrostis palustris Huds. Kunpo Anyang'
#832 Rhizoctonia AG-D Oryza sativa L.
Bng4 R. cerealis Agrostis palustris Huds. Daejun Yusung
Bn&5 ” Agrostis palustris Huds, Chongju Chongju
Bn86 - Poa pratensis L, Cheju Cheju Chungmun
Bnl18 . Poa pratensis L. Cheju Chungmun
Bnl19 ” Agrostis palustris Huds. Kwangju Namkwangju
Bnl120 ” Zoysia japonica Steud. Chunchon Chunchon
Bnl21 . Zoysia japonica Steud. Hwasung Kwanak
Bnl22 » Zoysia japonica Steud. Yongin Suwon
Bnl23 ” Zoysia japonica Steud. Kunpo Anyang
Bnl24 ” Zoysia japonica Steud. Yeoju Yeoju
Bni25 ” Zoysia japonica Steud. Koyang Hanyang
Bnil26 . Zoysia japonica Steud. Koksung Kwangju
Bn127 . Zoystia japonica Steud. Daejun Yusung
Bnl28 . Zoysia japonica Steud. Hanam Dongseoul
Bnl29 ” Zoysia japonica Steud, Ichun Duckpyung
Bnl30 ” Zoysta japonica Steud. Iri Iri
Bnl31 - Zoysia japonica Steud. Kyeongsan Daegu
Bnl132 - Zoysta japonica Steud. Yongin Nambu
Bnl33 - Zoysia japonica Steud. Jungwon Chungju

? Standard isolate from Plant Pathology Division, National Agricultural Science and Technology Institute,
Suwon, Korea.

B33 3873 A7 30cme] =& dF nm g vESAdo] 2ASAL P HaMow Wt
WA mAEtE eH(Plate ). Burpee $(1980)2 R. cerealis®] ©]8 bentgrasse] nlEZ AL

vellow patchg} B stH 1 $eluatill s Kim 5(1991)& FE2UnE& oz Hud vt ¢
i1, Kobayashi(1989)& o] & & zoysiagrassol A& A% #FHi4#(spring dead spot)eolelx
o H 3R R. cerealis= bentgrass®| ol zoysiagrassoll = W 5= 8 A o] bentgrass$} A s
Apolg Holmn g Zbzy g8 oo Byl o] g§saa 2 B AP o 2
HE AG-D(#83) ¢} FAIFFHY] TAMS TS AN 29 2% ¢8-S velhd Re=
Ho} zoysiagrass, bentgrass @ Kentucky bluegrass2 3 €] 2@ 28 A 9} Rhizoctonia oL
25 Rhizoctonia cerealisZ 733l WL zoysiagrasso]l Yelde ZFAIS ErnjEwoa
bentgrassel| Yl S48 &4 ol 5 (yellow patch) & 2 A otatm =} §c},
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Table 3. Comparison of morphological characteristics and type of hyphal anastomosis of Rhizoctonia
solani AG2-2, Rhizoctonia solani AG1, Rhizoctonia oryzae and binucleate Rhizoctonia isolates
obtained from several turfgrass

Characteristics R. solani AG2-2 R. solani AG1 R.oryzae  Binucleate Rhizoctonia
Diameter of runner hyphae(um)  7.5~10.0 8.4~9.3 7.5~10.0 2.5~6.3(3.8)
Mycelial color brown brown light yellow White to buff
Size of monilioid cell(ym) - - - 5.5~12.5X12.5~37.5
Sclerotial size (mm) irregular 0.3~5.0 0.2~0.5 0.2~2.0
Sclerotial color brown dark brown  pink~brown White to brown
Optimum temperature(°C) 25~30 25~30 30 23
Radial growth rate(mm /day)
in optimum temperature 8.2~10.0 - = 4.3~6.8
Hyphal anastomosis with
Rhizoctonia solani AG2-22 + - - -
Rhizoctonia solani AG1? - + - -
Rhizoctonia AG-D? - - - +

# Standard isolate from Plant Pathology Division, National Agricultural Science and Technology Institute,
Suwon, Korea.

HEH 1270 ZUYEYrEFAS Bol: bentgrass, Kentucky bluegrass, perennial
ryegrass27E £ FFE R. solani AG1Z A 54h TALe] A A2 8.4~9.3umoelw
Ag Hdn. FYe] A7l 0.3~5mmels o)F¢ AL ¥t Y F 25 REFFE
2 AHE-F R. solami AG13} FAME S 93-S Veh Qi (Table 3). AL 13 9] bentgrassol
A 30cmB =0 2 AP ArEZ A S dehdtH(Plate ). wetbAl R. solani AG1ol £]3 &+
B 3] 955 3S 2495 (brown patch) &2 A ¢tgic},

30°Co)del w2710 bentgrass greeno] A AP AvtEFH o 2 1E] F& T R. oryzae
2 FAsA oAb ol 7.5~10ume| s e =g o] PDACIA Bre 2l #3e
B3R A7 0.2~0.5mm@AtHTable 3). R. oryzae:= centifedgrass, St. Augstine-
grassol] 1L27]d) Yr}E =4} %_19.7]'11] (Martin and Lucas, 1983), Tanpo %(Tanpo et al.,
1990) 2 bentgrassoll R. oryzaeol ¢]3te] @AY € patch® 3 (white patch) o]} = = 314
o 2 A7NAME R oryaed] 9% vlEZ 4L #nlEH (white patch) &2 A otstth(Plate
V).

2 ZAl| K25 ZA}

R. solani AG2-2% 10°CH-B ALY §o] A&t o] A=} 27138t 25~30°Co A 7F4F =9k}
R. solani AG1& 15°CRE Aol A|&E o] R. solani AG2-2¢}F §-AMSH AEE 19 o1} 35°C)
Me A5l A3 HolHrh F £ 4SS vms] 31 FANSHA LT E 25~30°C2 ¢
ket A 2(10~20°C) 3 312(35°C) o A &) #AMAC] R. solani AG2-27} R. solani AG1 K.t}
T2 AL2 YENTE R. cerealis® zoysiagrassZ H-E] 2] 3t F3=9} creeping bentgrass & %
B 228 23 £33 ol glen, 2% 5°CRE ASo] A== o] 20~25°Coll A 7}
& =S 30°Col el e S AY = gkth(Fig. 1). FARSHAA LT = 23°CHh
(Table 3). R. solaniS} R. cerealis7te] %0 WE FAIA S-S v wste) BA 2 -&(5~15C) )
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#+R. solani AG2-2
+R. solani AG1
40 R, cerealis(zoysiagrass)
E & R. cerealis(bentgrass)
g
= 30 . oryzae
=2
=
1
= 20
2
=
&
10

1 1
5 10 15 20 25 30 35

Temperature(*C)

Fig. 1. Effect of incubation temperature on the mycelial growth of pathogens of large patch
(Rhizoctonia solani AG2-2) from zoysiagrass, brown patch (Rhizoctonia solani AG1), white
patch (Rhizoctonia oryzae) from bentgrass, and vyellow patch (Rhizoctonia ceredlis) from
zoysiagrasses and bentgrass on potato dextrose agar. The radius of the colony was measured
3 days after incubation at different temperature respectively.

XM= R. cerealis?7} o 1&(25~35°C) A= R. solani7} £t} Creeping bentgrass2
HE] 233 R oryzaes R. solani AG13} AG2-29) B3 ZAMS S Rgon A S 37
L X3 30°CH H(Fig. 1).

R. solani AGL, R. solani AG2-2, R. oryzaer 25 250 & FAY R FAIg o0 E3]
R. oryzaet= 30~35°C9] Lo M= vlad A&o] £t o2 Aaes BT AVE &
Pux A Aol AXes SHAIY 7 F2 1L g5 52 A B¥e] dna 47
Atk R. cerealis®] 25¥ FAMEEL Bel 2%, 2T /A AR e e, 53]
20~25°C Yl A 713 %ot

o)t A3E B} R. cerealiss BlmA A 2do|n, ol wH A 77} 22 2RO} £I1S
ol Az} FAHGT Bt 2Fo) wghA YA 717 i Zolr) e AL £F 9] AFA7%
#Ao] vk WZrE ™, zoysiagrassoll A 78 H ol LAY TH ‘ﬁ A Wt A = R. cerealis7} &7

R T A7 e el S eE Aok F, 8RR FU A2 4,

3. daly

R. solani AG2-29] ¥ QAL =) 72 Zoysia japonica, Z. matrella, Z. tenuifolia®] 733}A
UElton, o]l &% Z. japonica7t 743 ZA ekt Table 4). whH o] A &3] F<! creeping
bentgrass(Agrostis palustris), bermudagrass(Cynodon dactylon), Kentucky bluegrass(Poa
pratensis), perennial ryegrass(Lolium prenne), creeping red fescue(Festuca rubra subsp. rubra
Lole 73 Wedide] Ao

Hurd and Grisham(1983)2 R. solani AG2-2% Saint Augustinegrassell brown patch3’d
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Table 4. Pathogenicity of Rhizoctonia solani AG2-2 to various species of turfgrasses in greenhouse pot

tests

Turfgrass species Common name Severity of blight
Zoysia japonica Zoysiagrass 4.5

Zoysia matrella Zoysiagrass 4.0

Zoysia tenuifolia Zoysiagrass 4.0

Cynodon dactylon Bermudagrass 0

Agrostis palustris Creeping bentgrass 0

Poa pratensis Kentuckey bluegrass 0

Lolium prenne Ryegrass 0

Festuca rubra Creeping red fescue 0

@ Pathogenicity was evaluated by severity of blight symptom. Reading was made by rating the symptom
based on blighted leaf area in to five ranges of blight 30 days after inoculation : 0, 0% ; 1, trace~10% : 2,
11~30% : 3, 31~70% : 4, 71~100%.

Table 5. Pathogenicity of Rhizoctonia ceredlis isolates from bentgrass and zoysiagrass

Isolation Virulence index
Isolates source Warm-season grasses Cool-season grasses
Zoy* Brmu Cr-bent K-blu T-fs Ch-fs Pn-ry

Bn42 Cr-bent 4* 2 4 1 3 2 2
Bn42 ” 3 2 3 2 2 2 2
Bn48 ” 4 3 4 3 3 3 2
Bns8l ” 4 2 2 0 1 0 0
Bn50 Zoy 2 1 3 1 0 0 0
Bn56 ” 2 2 2 0 0 0 0
Bn59 ” 3 2 3 1 0 0 0
Rhizoctonia

AG-D Rice 4 4 2 2 0 0 0

* Pathogenicity was evaluated by severity of blight symptom. Reading was made by rating the symptom
based on blighted leaf area blighted into five ranges 20 days after inoculation : 0, 0% : 1, trace~10% : 2,
11~30% : 3, 31~70% : 4, 71~100%.

Y Zoy, zoysiagrass(Zoysia spp.) ; Brmu, bermudagrass(Cynodon dactylon) ; Cr-bent, Creeping bentgrass(A.
palustris Huds,) ; K-blu, Kentucky bluegrass(P. pratensis L.) ; T-fs, tall fescue(Festuca arundinacea) ; Ch-fs,
chewing fescue (Festuca rubra) ; Pn-ry, Perennial ryegrass(L. perenne L.).

S Y271, Festuca arundiacea, Lolium perennel = © 7 01} Poa pratensis, P.
trivialis D Agrostis palustrisol = HHAe] gy Ao=w RT3} , Kim %(1991)< zoy-
siagrassell = 73 BEA S B o} ME T2 = HAdA o] e AR Bt

2 dFoMe IFATFA 33 HAANE Jehdon) creeping bentgrass(Agrostis
palustris), bermudagrass(Cynodon dactylon), Kentucky bluegrass{Poa pratensis), perennial
ryegrass(Lolium prenne), creeping red fescue(Festuca rubra subsp, rubra L,)oll= A& H4A
o] UEM}=R] gttt ol8i gt AF= R solani AG2-27} FH=2qTHFoll Hojx oz HAAHS 714
3 947 W&l Re s Azhs v zoysiagrass F3bel B A Aoyt Ve A2 o2 AR
EAo} 7118 ez AztE = old dsi= %Lo.i A A AgE,
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Bo oS (Green of al., 1993; Kim et al., 1991; Kobayashi, 1989 4 &, 1994)2 AG2-2
(V) 7} zoysiagrassol #alste AL #2st9.on Oniki 5(1986)& olE° & B < large
patchzt® 2 ™3t ®, Hurd $(1983)0] Bud AG2-2 (IIB)ell & brown patchet+ &
ez stk

R. cerealis®) M A& FR7bel] i Zol7}t AT, Zoysiagrassol Al R & TF B4 &
218 )9l zoysiagrass, bermudagrass®} 318 ] F <) creeping bentgrasst Kentucky
bluegrassoll = W43 0] QA = A1, tall fescue, chewings fescue 3 ryegrassol A& W94
o] glgith, 12} bentgrassZ - H & § #F F Bn8l #FE A3 RE FFE FTANEF
w50 Hedge] = Ach(Table 5).

4. Rhizoctonia spp. & 2&[Hlx

1989 E] 1994 7tx] A ZTmAe o] A HWoTRE F120 47N} Rhi-
zoctonia spp. & %25t A& H(Table 1, 2). & 5 R. solan AG1(brown patch)<
creeping bentgrass, zoysiagrass, Kentucky bluegrass, ryegrass2% 8 ztzh EH AL
bentgrassoll A 7}4 #& HlEE Btk R. solani AG2-2(large patch) & zoysiagrass 24-E
407 @57 B E Qo e 2FdME AE 2HA FATh

R. cerealis= creeping bentgrass, zoysiagrass2 €] ztz}+ 14, 3578 7371 BaEged, R
oryzae= creeping bentgrass23-E 2 77t £l ol vl @ EAE HAL, 4 ZZFA
= A8 28 5x gdH(Table 6).

Rhizoctonia spp. &) 2el¥EE Al7lE e B8 B9 R. solani AG2-2E 497 F 114717 A
oz Bagsd 3 69, 7947 109, 119730 & EaANEs Yehlth R solan
AG1< creeping bentgrassol A 5928 108742 A& Ao = 69, 74, 980l =A
ettt g2 28 2E2M% 69, 790 NER E&H Ak R. cerealise zoysiagrassoll 4] 4
L3 7974 =A Vebgon, 4dole Z7]d g E e ko] 2 veiten 74 e vt
710 <lojgr WA o] vrebstt}, Creeping bentgrassel A& 39, 483 11€4 £HAUH. R
oryzae= creeping bentgrassol A 8ol 2&Hglon Bz} ol wotrh(Table 6).

o]t Az Ho}l ¢ el FEZF 20| WS Yo7 Rhizoctonia spp. £ R. solani AG1
(brown patch)®} R. solani AG2-2(large patch), R. cerealis(yellow patch), R. oryzae(white
patch) Solaith 29 AL % R. solani AGl, R. solani AG2-2, R. cerealis, R. oryzae, R.
zeae7t Be ATAEG] olste] WA Az oS o W ol HRE FYHo Atk
(Burton e al., 1988: Martin and Lucas, 1983; Martin and Lucas, 1984; Oniki et al., 1986,
Tanpo et al., 1990). ¥ A7olA 818 Rhizoctonia spp. = /7] B9} thHF dAs
U R. zeaed] 213 Bz S5 A gkgtrh £33 o= Aol R. solani AG2-29 93t large
patche] F&e] et By} B2 oy 4B el o] Hart 53 ZA 7 Ha
Qlth ol 3 AL R. solani AG2-29] BN e] gAY Follw HolH e, Ll HX
gk EdolalolR Ao A F2 o] &H & 2Fol7] Wi Ao Ak

229 A7 9QF 2eUlsg Bo} R solani AG2-29] 9] large patch® &, 7H&el &
ZRe] #Holgo], Bl 1L s oA F= BAHEM, R solani AG13} R. oryzae= bentgrass
greenol| A ol Bo] WA E 124 B0l R. cerealist | oHolet Ely etg=o A
zoysiagrassol| Al Boll WA= 1 2o bentgrass greenol A& 2A&T 2l Vel E A&
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Table 6. Seasonal isolate frequency of Rhizoctonia spp. zoysiagrasses, bentgrass, Kentucky bluegrass
and perennial ryegrass in growing season of 1989 to 1994 in Korea

Isolation Isolate frequency of
month R. solani AG2-2 R. solani AG1 R. cerealis R. oryzae
Zoy* Zoy Cr-bent K-blu Pn-ry Zoy Cr-bent Cr-bent
March —Y - - - - - (57.1) -
April 1( 2.5)* - - - - 18(51.4) 4(28.6) -
May 3( 7.5 - 1(7.1) - - 2( 5.7) - -
June 7(17.5) - 4(28.6) 2(50) 1(50.0) 20 5.7) - -
July 12(30.0) 2(100) 3(21.4) 2(50) 1(50.0) 12(34.3) - -
August 1( 2.5) - 1(7.1) - - 1( 2.9) - 2(100)
September 2( 5.0) - 4(28.6) - - - - -
October 9(22.5) - 1(7.1) - - - - -
November 5(12.5) - - 2(14.3) -
Total 40 2 14 4 2 35 14 2

* Zoy, zoysiagrass(Zoysia spp.) ; K-blu, Kentucky bluegrass(P. pratensis L.) ; Cr-bent, Creeping bentgrass(A.
palustris Huds.) ; Pn-ry, Perennial ryegrass(L. perenne L.).
Y not isolated

* The value within parenthesis indicates the percent of isolation frequency.
A wEALE ¢ F Ut (Table 6).
H Qe

2 =3¢l Ao Rhizoctonia RFEZ 4 ol A7
AP ARt 1989 F-E] 19943714 olel] #Ast= H TS
HA g ZAFFA T

A= FxEAo 2 RE F 1209 719 Rhizoctonia spp. S £8 3+ R. solani AG1ol &% L"—‘,‘
nE49 ) R. solani AG2-29 &3t 25 AWM R, oryzaed)| o3 EvlEH, zoysiagrass9] 7
cerealis®l 2]3%F A olEH bentgrass 2 7§—?— R. cerealisoll &3t Ernlgow ztz} 57‘3 ’6‘}93\
th R. solani AG2-2= zoysiagrassol A g Bal= o 6~79 7 10~119e] EH%7} E4
t}. R. solani AG1& X ZrjolA 6~7%, 99 & ERIEE B3It R. cerealis
(AG-D)& zoysiagrass®} bentgrassZF-FH #, 7h&o] & EREE EATh R. oryaes
creeping bentgrassell A 312711 8wt B H ATt R. solani AGL, R. solani AG2-2 3 R.
oryzae FAMISHA LEE 25~30°CH = vl w240, R. cerealise 5CHE A5
o 30°Col el M s A So] A2 HA ge A2gedrh

AG2-2% 323t F(Zoysia japonica, Z. matrella, Z. tenuifolia) ol ¥ 4] ol oz 743}
o}, Bermudagrass, Bentgrass, Kentucky bluegrass, Ryegrass, Fescuedl = H Al o] ¢l
ATtk R. cerealis® HMYA A= FF7ro theksl Al Vel O v zoysiagrass 9} bentgrassol] 7
A=

:U

121
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Plate 1.

Plate II.

Plate 1I.

Plate IV,

Plate V.

B o)A A9A M35

EXPLANATION OF PLATES

Large patch of zoysiagrasses caused by Rhizoctonia solani AG2-2 in the golf
courses.

1, large patches on Zoysia mairella planted in the fairway ; 2, large patches on
Zoysia japonica planted in the rough area ; 3, yellowish brown discoloration of
zoysiagrass at the initial stage of blight development ; 4, circular patch on
zoysigrass at the middle stage of blight development : 5, affected sheaths of
zoysiagrass pulled from point of attachment where infection occur : 6, the
mycelial mat of Rhizoctonia solani AG2-2 on the sheath of zoysiagrass

Yellow patch on creeping bentgrass and Zoysiagrass caused by Rhizoctonia
cerealis in the golf courses,

1, yellow patch on creeping bentgrass planted in the green ; 2, redish brown
discoloration of creeping bentgrass at the later stage of blight development ; 3,
spring dead spot on zoysiagrass planted in the teeing ground ; 4, sheath spot
(stem lesions) of zoysiagrass in the spring ; 5, leaf blight of zoysiagrass in the
summer with rainy season ; 6, leaf blight (leaf lesions) of zoysiagrass in the
summer with rainy season

Brown patch on creeping bentgrass caused by Rhizoctonia solani AG1 in the
golf courses.

1, brown patch on bentgrass green mowed below 5mm plant hight ; 2, smoke
ring on the bentgrass rough mowed above 20mm plant hight

1, 2, white patches on the bentgrass green caused by Rhizoctonia oryzae in the
middle summer

Cultural and morphological characteristics of Rhizoctonia spp. associated with
turfgrass diseases on potato dextrose agar.

1, colony of Rhizoctonia solani AG2-2 ; 2, colony of Rhizoctonia solani AG1 ; 3,
colony of Rhizoctonia cerealis ; 4, colony of Rhizoctonia oryzae ; 5, sclerotia of
Rhizoctonia cerealis ; 6, sclerotia of Rhizoctonia oryzae ; 7, hyphae of Rhizoctonia
solani AG2-2 ; 8, hyphae of Rhizoctonia oryzae ; 9, nuclear in the hyphal cells of
Rhizoctonia cerealis ; 10, anastomosis between isolates of Rhizoctonia Spp.
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Plate MI.

Plate V.
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