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Identification and Pathogenicity of Binucleate Rhizoctonia Isolates
Causing Leaf Blight(Yellow Patch) in Turfgrass

Jin-Woo Kim, Gyu-Yul Shim, Ho-Jun Kim, and Doo-Hyung Lee*
Korea Turfgass Research Institute, Kunpo 435-020, Korea
Department of Environmental Horticulture, Seoul City University, Seoul 130-743, Korea*

SUMMARY

Yellow patch as leaf blight caused by binucleate Rhizoctonia occured in bentgrass (Agrostis palustris
Huds), zoysiagrass (Zoysia japonica Steud) and Kentucky bluegrass (Poa pratensis L.) from several
golf couses in Korea. Binucleate Rhizoctonia was isolated from the infected lesions and was identified
Rhizoctonia cerealis. Rhizoctonia cerealis infected crown, stem and leaf tissue, and the symptom was light
yellow circular patch upto 1 m in diameter on bentgrass golf green. Individual infected leaf near the
margin of patch developed first red and finally turn brown. As zoysiagrass lawn, the symptom was
30~40cm circular patch that occured zoysiagrass shooting time as spring, and there could not shooted
in severe lesion. In case of shooted, zoysiagrass was first irregular leaf sopt and finally dead. Hypha
diameter of Rhizoclonia cerealis was 2.5~6.3um(average 3.8.m) and colar was white to buff. Monilioid
cell size was 5.8~12.5%13.8~37.5zm. Sclerotia size was 0.2~2.0mm and color was white to brown,
Optium temperature for the hypha growth was 23%C. There was a little difference in pathogenicity
among the isolates.
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Table 1. List of the isolates of binucleate Rhizoctonia from bentgrass, Kentuckybluegrass, and zoysia

from several golf course in Korea from 1989 to 1992

Isolate Species Host plants Geograpic origin Golf course
#4222 R. cerealis Agrostis palustris Huds. Koksung Kwangju C.C.
Bnd4 - A. palustris Huds. Yongin 88C.C.

Bn48 - A. palustris Huds. Kunpo Anyang C.C.
Bn50 - Zoysta japonica Steud. Daejun Yusung C.C.
Bn56 - Z. japonica Steud. Yongin 88C.C.

Bn59 - Z. japonica Steud. Kwangju, Kyeongi Newseoul C.C,
Bn8l - A. palustris Huds, Inchon Inchonkukje C.C.
Bng2 - A. palustris Huds. Kunpo Anyang C.C.

#83 R. cerealis AG-D Oryza sativa L. (Agricultural Science Institute)

Bng4 R. cerealis A. palustris Huds, Daejun Yusung C.C.
Bn85 . A. palustris Huds, Chongju Chongju C.C.
Bn86 - Poa pratensts L, Cheju Chejuchungmun C.C.
Bnl18 - P. pratensis L. Cheju Chejuchungmun C.C.
Bnl19 - A. palustris Huds, Kwangju Namkwangju C.C.
Bni20 ” Z. japonica Steud. Chunchon Chunchon C.C,
Bn121 - Z. japonica Steud. Hwasung Kwanak C.C.
Bnl22 - Z. japonica Steud. Yongin Suwon C.C.
Bn123 . Z. japonica Steud, Kunpo Anyang C.C,
Bnl24 - Z. japonica Steud. Yeoju Yeoju C.C.

Bni125 - Z. japonica Steud, Koyang Hanyang C.C.
Bnl126 - Z. japonica Steud. Koksung Kwangju C.C.
Bni127 - Z. japonica Steud, Daejun Yuseong C.C.
Bnl28 - Z. japonica Steud. Hanam Dongseoul C.C.
Bnl29 - Z. japonica Steud, Ichun Duckpyung C.C.
Bni30 - Z. japonica Steud. Iri Iri C.C.

Bnl31 - Z. japonica Steud. Kyeongsan Daegu C.C.

Bn132 - Z. japonica Steud, Yongin Nambu C.C.
Bnl133 ” 2. japonica Steud. Jungwon Chungju C.C.

2 Identified by Department of Plant Pathology, Agricultural Science Institute, Suwon, Korea.
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Fig. 1~11. Symptoms of vellow patch in zoysiagrass(Fig. 1) and creeping bentgrass lawn(Fig. 2)
caused by Rhizotonia cerealts, Foliar lesion in creeping bentgrass(Fig. 3) and Kentucky
bluegrass(Fig. 4). Symptoms om zoysiagrass showing typical leaf blight in early spring
(Fig. 5) and late spring{Fig. 6). Sclerotia of R. cercalis in PDA(Fig. 7). Photomicrograph
of R, cerealis hvpha stained with typan blue in lactophenol solution infected creeping
bentgrass leaf tissue(Fig. 3). Photo. icrograph of binucleated in single cell(Fig. 9) and
monilioid cells(Fig. 10) of R cercalis hypha stained with typan blue in lactophenol solution.
Anastomosis type and hyphal interaction between isolates and R. cerealis AG-D(Fig. 11).
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Table 2. Seasonal occurrence of Yellow patch
caused by Rhizoctionia cerealis at
growing season of turfgrasses in

Korea
Occurrencd of yellow patch
in turfgrasses

Month Bentgrass Zoysiagrass
January +2 -
February ++ -
March +++ +
April + +++
May - ++
June - +
July - +
August - -
September - -
October ++ -
November +4++ -
December + -

+-++ : Highly damaged
++ : Moderately damaged
+ : Slightly damaged

— : Not damaged

82 JERITH(Fig. 3) (Table 2). Kentucky
bluegrass= 397 UnjgzAe Yel o (Fig.
4).

284 Rhizoctoniazt 9] EalHle = Ao = 1
WA 716l E3kth. Bentgrassols 397 1190,
zoysiagrassoll = 48] 718 Bo] HagAcH(Fig.
12).

2. Y7o Hellx| BN gl FAIBERE
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grassollA] 2§ 284 Rhizoctoniazt (Fig. 9) 9
TA A& 242t 2.5~5.5(3.8) m, 2.5~6.3(3.8)
#1, 2.5~5,5.me] A2, monilicid cell(Fig.
108 Z71e 242} 6.3~12.5%13.8~35.0.m(8.5%
23.34m), 5.8~12.5%15.0~37.5,m(8.9%26.7.m),
5.8~10.0%12.5~30.0m% H Table 3).

T 257 FA71ed 74 Wl g A 2w
< W\ B33 Rhuizocionia cerealis AG-DSF TA}
W2 Vel o (Fig. 11), 2 Bela7iz
TAL &8 -2 YER]tH(Table 4).

Table 3. Sclerotium size(mm), Sclerotia color and Monilioid cell size(zm) of binucleate Rhizoctonia on
potato dextrose agar(PDA) incubated at 23C.

Isolate No. Sclerotia size(mm) Sclerotia color Monilioid cell size( m)
# 42 0.5~1.5 White to brown 7.5~12.5 x 20.0~37.5
Bn44 0.2—~1.5 ” 7.5~10.0 x 22.5~30.0
Bn48 0.5~0.8 - 6.3~10.0 x 15.0~30.0
Bn50 0.5~1.8 - 6.3~10.0 x 17.5~30.0
Bn56 0.5~2.0 ” 7.5~10.0 x 20.0~30.0
Bn59 0.5~2.0 - 7.5~ 8.8 X 22.5~32.5
Bn8l 0.2~2.0 ” 6.3~12.5 x 18.8~30.0
Bn82 2.0 ” 6.3~12.3 x 15.0~35.0
# 83 2.0 - 8.8~12.5 x 18.8~32.5
Bng4 0.5~1.5 - 5.8~10.0 x 20.0~27.5
Bngs 0.5~2.0 . 5.8~12.5 x 15.0~25.0
Bn86 0.3~1.0 - 58~ 88 x 12.5~30.0
Bnlig 0.5~1.2 - 6.3~10.0 x 15.0~30.0
Bn119 0.2~2.0 - 7.0~10.0 x 18.8~30.0
Bnl20 0.2~2.0 - 6.3~10.0 x 20.0~32.5
Bnl21 0.2~1.5 - 8.8~12.5 x 20.0~35.0
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Table 3. Continued

Sclerotia color

Monilioid cell size (m)

Isolate No. Sclerotia size(mm)
Bn122 0.2~2.0
Bnl23 0.2~2.0
Bnl24 0.2~2.0
Bn125 0.3~1.5
Bnl26 0.2~1.5
Bn127 0.2~0.5
Bnl28 0.3~1.5
Bnl129 0.3~1.2
Bni30 0.5~1.5
Bnl131 0.2~1.5
Bnl32 0.2~1.0
Bnl33 0.2~1.0

7.5~12.5 X 20.0~30.0
6.3~ 7.5 X 13.8~30.0
7.5~12.5 X 15.0~32.5
5.8~ 7.5 X 13.8~30.0
7.5~10.0 X 17.5~23.8
7.0~12.5 X 17.5~27.5
7.0~12.0 X 22.5~35.0
7.5~10.0 X 18.8~25.0
6.3~ 7.5 X 15.0~30.0
7.3~12.5 X 20.0~27.5
7.0~12.5 x 22.5~30.0
6.3~ 8.8 X 17.5~25.0

Table 4. Hyphal anastomosis among isolates binucleate Rhizoctonia from bentgrass, Kentucky blue-

grass and zoysiagrass.

Isolate

Reaction of hyphal anastomosis between the isolates paired

#42 44 48 50 56 59 81 82 #83 84 85 86 118119120121122123124125126127128129130131132133

$42 + +++++++

Bn44
Bn48
Bn50
Bn56
Bn59
Bn8l
Bn82
#83
Bng4
Bn85
Bn86
Bnl18
Bnl1g
Bn120
Bnl21
Bnl22
Bnl23
Bnl24
Bnl25
Bnl26
Bnl27
Bn128

+4++++++
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+ 4+ +++

+ 4+ ++

+ + +

+ +
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Table 4. Continued

Isolate Reaction of hyphal anastomosis between the isolates paired

#42 44 48 50 56 59 81 82 #83 84 85 86 118119120121122123124125126127128129130131132133

Bnl29
Bn130
Bnl31
Bnl32
Bnl33

+ 4+ + + +
+ 4+ +
+ +
+

++ + +

+ : Positive reaction of hyphal anastomosis
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Fig. 12. Isolate frequency of Rhizoctonia cerealis at growing season of turfgrasses in Korea from 1989 to
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Fig. 13. Effect of incubation temperatures on the mycelial growth of isolates of Rhizoctonia cerealis
isolates from bentgrass, Kentucky bluegrass, zoysiagrass and rice on PDA.

Table 5. Mycelial growth{(mm) of binucleate Rhizoctonia on potato dextrose agar (PDA), incubated at
5¢, 10T, 15T, 20T, 23T, 25T, 30T and 35 for 6 days.

Isolate No. 5T 10T 15 20cC 23¢ 25¢ 30T 35T
#42 7 20 27 32 39 37 13 0
Bn44 6 21 27 33 37 32 17.. 0
Bn48 5 16.7 26 29 33 32.7 14.3 0
Bn50 8 12 20 35 34 34.7 1.9 0
Bn56 8.5 13.3 25 38 41 36.3 1.9 0
Bn59 8.3 13.5 20 29 33 32.3 2 0
Bn81 3 10.5 18 25 33 29.5 10.5 0
Bn82 5 16 22 33 34 34.5 14 0
#83 7 18 27 35 36 33 9 0
Bng4 6 17 27 3 35 32.2 6 0
Bng5 6.5 14 27 33 37 32 6 0
Bn86 5 15 24 30 K7} 31 6 0
Bnl18 5.5 21 28 28 36 29 3 0
Bnll9 7 18 26 35 32 29 7 0
Bn120 7 20 27 34 37 35 8 0
Bni21 8 18 27 34 36 29 4 0
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Table 5. Continued

i

Isolate No. 5T 10C 15¢C 20c 23T 25T 30T 3bT
Bn122 7 18 26 29 34 30 9 0
Bnl23 6 14 24 31 35 31 6 0
Bnl24 8 19 29 34 33 30 10 0
Bnl25 7 15 28 32 37 30 7 0
Bnl26 6 13 24 32 33 32 6 0
Bnl27 7 19 27 32 34 33 11 0
Bn128 4.5 15 26 32 35 29 8 0
Bnl29 4.5 17 27 28 35 31 7 0
Bnl30 4.5 18 27 30 35 30 8 0
Bnl31 6 21 29 31 39 31 3 0
Bn132 7 20 28 32 35 34 9 0
Bnl133 4 20 29 32 39 30 9 0
Average 5.9 16.8 25.7 32.0 354 31.7 7.7 0

RFoA U o]

N%& %

LA =H UK Table 6).

olgel HYPTHZ B w Seiete] Lol 4]

AE zoysiagrass, bentgrass ¥ Kentucky blue-

grassolA] ¥-g] ¢ 2884 ] Rhizoctoniaf< 21 &)

2 iFA EAE o8] 7] ArAIH Table 7)
53], Burpee® 79 vlms] 2 ) Rhizoctonia
cerealis®] B4 wf9 F-ALEI o} Table 8). 3
ol A Azl ostdl 2884 Rhizoctoniad&
TAF 83 wal Ceratobasidium Anastomosis
group (CAG) 1~72% %, Binucleate Rhizocto-
nia Anastomosis groups(AG) A~Q=z1 » 3y

Table 6. Pathogenicity of Rhizoctonia cerealis isolates from bentgrass and zoysiagrass.

Pathogenicity on turfgrasses

Isolate Warm season grass Cool season grass
Zoysia- Bermuda- Bentgrass Kentucky Tall Chewings Ryegrass
grass grass bluegrass fescue fescue

Bn42 4 2 4 1 3 2 2
Bn44 3 2 3 2 2 2 2
Bn48 4 3 4 3 3 3 2
Bn50 2 2 3 1 0 0 0
Bn56 2 2 2 0 0 0 0
Bn59 3 2 3 1 0 0 0
Bn8l 3 2 2 0 1 0 0
Bn82 0 0 3 1 0 0 0
Rhizoctonta

cerealis AG-D 4 4 2 2 0 0 0

4 Fjve point rating system : 0=0%, 1=trace ~10%,

injury rate.

2=11~30%, 3=31~70%. 4=71~100% of the turfgrass
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Table 8. Mophological characteristics of binucleate Rhizoctonia isolates from turfgrass for identifi-

cation,
Worker(1992) Burpee L.L.(1980)

Characteristics Binucleate Rhizoctonia Rhizoctonia cerealis
Diameter of runner hyphae( gan) 2.5~6.3(3.8) 3.8~7.6
Mycelial color White to buff White to buff
Size of monilioid cell{.m) 5.8~12.5%12.5~37.5 7~12x15~34
Sclerotial size(mm) 0.2~2.0 0.5~3.0
Sclerotial color White to brown White to brown
Optimum temperature(C) 23 24
Radial growth rate(mm /day) in 4.3~6.8 3.3~5.0

optimum temperature
Hyphae anastomosis with +

Rhizoctonia cerealis AG-D

kil 9)m, o] F sHL 3} 2HEQl ] Ho HYAL U g9}

Ehlliz CAG-13} AG-DE $Y8 722 Bad v
Ao & 12 g B Ao wolA Belg
AG-D(#83) 2 ZAIZF2tel FAF §ur-8-2 A4
& Ax 2% gL Uk Aoz Ho}
zoysiagrass, bentgrass R Kentucky bluegrass®
#8  ®2lg 2849 Rhizoctoniage =RF
Rhizoctonia cerealisZ T3 + YAt

A 48E 58 GeRE Rhizoctonia cerealis®] &
=Y A 23, BT Ol FARE AR
& Uelon), 53] 20~25C ¥ 7HE £
o g, e AntgEAe] Wate 2 RE Belg
29 ‘Brown patch’ ¥W9#9 Rhizoctonia solant
AG 1(1B) 2 49 ‘Large patch %% Zoysia
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Me  UmcH(Fig. 14). ol8g Aoz wo}
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FE 28U 57181 A gddctn 2o
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Fig. 14. Effect of incubation temperatures on the mycelial growth of Yellow patch pathogen
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patch pathogen{Rhizoctonia solani AG1(1B) on PDA.
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