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B2 8 i TR i SR Bk B 5 B W R o GO SRR S B Rbizoctonia spp. 125 THE,
5 R AR TS HIM B BB G, SO 128 L R BFPEEIEAE 105,
TCNW > AG-Ba, SNENIEP AG-C, WF1. TKS. TCAIFI TCAZ B AG-I', WF2
B AG-G, NPISE AG-L, PTHBR AGQREMBI TR . & EFT 28 . NPI13ER
WAG-O W #Ml A5, TCCHEBR AGAEMMEE . BRAGA B AL HMEEY R LB,
LB EAPEEEMOHs. LR PDACERPE., FEEASR, BRETEML, &
TCNW & TCCH 2 BlE/E RIS 28 C 24k, HERRE cRMAEREYE 32 C, E4H
SR 40 CRUNPT b o WG I 2000, & 5[0, VR BIRE, AR esh,
WIENY | M)V, BT , SRS, BiERS SRR R, bRl e

L TS

RHBER . AisBE . EMBGAR. BN E .

oo

RFEALICI 10048, ARl 1E G e Bl SR e AT,
FE S AERE MR o T AT 2R E B IR A IR T R Y F SR
I, e AR T SR U R R AT
By MRS R R A L SR, BATE
o R FARE A, SRR I B AN A B AN B R
A, ADERSRGLEER, FIRT A RERASE H POl ) 1) 2 A,
Ael Z e RE B e M — /e, AREIE 7T - A
LARE IR o SR GE B, (TR MG R E
MLE o AP RN Z RO AR, B A s 105,
afREAEHE YUY, FEN RR R R, KB
B, @ AEEH, WHIRTWENBEL,

Rhizoctonia 154, wEFEERE . —, WESE
ZEr e RL, B¥E (Lolium perenne L., perennial
ryegrass) . o5 A T (Festna arundinacea Schreb. ) tall
lescuc)y . FL24AR (Poa trivialis 1.0 rough bluegrass) #1
s B ED (Agrostis tenuls Sibth ) creeping bentgrass)
(24.11,12,13.15), FAVIRLNE Z= 47 F A, M RmE
(Cynodon dactyfon (L) Pers. ) bermudagruss) . i (&
S (Zovsis japonica Steud. D zoysiagrass) . B YT

[ e B R L B S R A A TR G TN R B 2 E RO B R e

5L (Stenotaphrum secundatum (Walt) Kuntze ] St
Augustincgrass) f1 & fi 5 (Eremochloa ophiuroides
(Munro) Hack. centipedegrass) & 3 Rhizoclonia spp.
B EE (3,6,7.8,11,1821) ¢

A B R AR T 4B S IR 9E
A, REERH®EEE (2) Mima W, #EH1E
TRORERT, FWEEYRM RS2 Mk, Ei
R fEHIR, B LR B iR e R T B o
Holfm e REWNEPEREHE, T8 (brown
patch) . BB (large patch). FTET (yellow patch) B4
fli (spring dead spot) %, TTCAE R L MARH ML E A%
BRI, R A . SRR
S| B 2 Rhizoctonia spp. EfRIETEAH . %
42 Rhizoctonia solani kiihn AG1, AG22, AG4,
AGS5 1 R, oryzue Ryker & Gooch (WAG-0), R. zeac
Voorhees (WAG-Z) 5| 2l B Z PR AN MR B AR 24, #84
. R. cerealis Van der Hoeven B Rhizoctonia AG-Q R
18R R A A R (3,12,14,16,17,20) o AT K 4,
Rhizoctonia spp. 5| #dZ I EMB H M, SR LAY
< BERK% (19), BAME A RE SN,
A EEE Rhizoctonia spp. - e 4 B 52 40 W47 o
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R S S R A BB K TR I ST,
A A S SR R I, W R e
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ATl 2 B sk A EE, DUE S/ DR TR AN EIHRE 2
# o
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IV e Jp B4R BSR4y BT o AL, AL 1% 2 G 9
1-2 min , PGS AL =00, BN, 2%
AR (warter agar, WAYT M B, 25 C TiHT&E
24-72 hro FHIRFI RGOS N U EUE — s bR, RS
BT a5 8 W & FEEES (potato dextrose agar ,
PDA) F 1 = o

R M B e

;,Eg‘éﬁjjufk ,,,, ENANR, NE $2 4% A 19 i
ﬁfsﬁi’ AR FE, %"“ 121 C =ily%E 30 min
e, WAKERPDA Z KR, B0 28 C &
R R 14 AL, B EREAN AR R — .

TH AT 2 Pl

ARES M DA s AT B R Rt
m#%ﬁﬁﬁﬂu@.lz1(ww&m,£ﬂjoxw
X5 em HHEH, 3 em )2, HLTHMEAER (ov.

Tifton- -HiJ) Vi EREA 1-2 om b, {REEELLL
W, & AW 1?5.'?5\ Wi, e (GERSE)—X&,

J,li%?}!ﬁih}é""i’f):%é, HFEIFEREZE 13,5 X 13,5 an 2 B #

HH
1N i

G R — A 1R, DS M R e o
B ORI W R 2 28k, DGR M o S0 1 g
fov R ) . M (v BIL), BAK (v FETT). A
BERE . HBEEE (ov. U3y, METT ., S SE R
FRAERGES L, WA HER (135 on) SR 10 f7 488
FERme, WRRREE 24 hr , DRBBIFLLTEEE,

MR 224 T %

A PDA B B, 28 C EBE TR H
oy WEREATVE . WP ERIE NI VLA, Ry
Eéﬂ@l‘{ﬁﬂ FIF REDACBIT B 5 e BT P R o R 078 — 1

FHH B B P e s BRI T M (monilioid  cells) 42 R 58 — 17
Wi B

PAELAR 0.9 em FIFLAREIHTNS 28 CHEIEPDAF
W R BT e, R IERR A b A s A R
E=Er 28 C B 36-48 hr , (HEEMERR) L,
AR ELL, Af DU K HE Hoechst Dye 33258 (10
mg Foechst Dyc 3325838 25 ml Ak, WEirt
o ML 0.6 ml EHEAIA 50 ml (10.1 M KH,PO, #I0.1
M NaOH B8 pH 7.8 BB EEHH ) 210 (9,10,
A e YRR EE (Nikon) , BL 100 WS BERB AN
A Nikon #1380 25 UV-1A (dichroic mirror 400 nm ,
excitation filter 365/10 nm , barrier fillter 400 nm} |

B2 T AL A o

Lmﬁdﬁﬂﬁl‘?‘?ﬁﬁ*ﬁﬁx_%&Eﬂ&R solani AG-1
£ AGS, 8, 9, ROBAEXEAEMER, AGH,
7,m&wmum WAG-Z, FIIH 8 F R AG-A %
AG-Q, HUH by A2, 4 REH (Akira Ogoshi) 1] |-
H 3%,

FIERE Rap i 125Hbk, EAEPDA Lo KR
Fr PR OURERY A IR, TR IR AL B, 2S5 midk
GrolBL AN WA RS, Y 2% WA BN L HET
W8, B> 28 C TRESEE 24-48 hr. e, DSt iams
BMEEARSEE.

B E AR R

PR BTE PDA ZXR R, DUEM 09 cm §14,
a VIR R EER, BWR PDA UE R, BB E
4 40 C (Igha 4 ) LREIE E & s
AR R AN, EMEAER,

WK

AL 5 RS T R o R B B 4

R . W RA . ERE L AT il
M. M. EEL OKiE, B, #EZENRSE
j%ﬂ“?%ﬁfﬁ Rhizoctonia AL, LI R T
fESEE R RIE B, SRR T, B,
K ANRFEHS 58] Rhizoctonia spp. o A, 7R
A Tk L SR 3 Rhizoctonia spp.(F—
JEAE 125 T Ak o

Hh AL R 5 R 2 R R R A R R Hﬁf?ﬂﬂj
HAE W5 DI R R A, AR AR
14085 T84, AR REIT H &5 Mmg &ll.lmﬂf’i
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TABLE 1. Source of Groups of Rhizoctonia spp. isolated from turfgrass in Taiwan

[.ocation collected Month & Year

Group Haost

WE1 Cynodon dactylon (B REHETT)
Wi-2 C. dactylon

SN C. dactylon

TKS C. dactylon

NI C. dactylon

PT C. dactylon

NP15 C. dactylon

TONW Zoysia sp. ( FEEF)

TCAL C. dactylon

TCA2 Fremochloa ophivroides (R 51)
NPLS C. dactylon

TCCH C. dactylon

Wufong Qct. 1991
Wufong Oct. 1991
Tuya Aug. 199]
Tienliao Apr. 1991
Kwanmiao Jun. 1992
Neipu May 1992
Tanci Jun, 1992
Tuichung Jul, 1992
Tuichung Jul. 1992
Tuichung Jul. 1992
Tanei Jun. 1992
Taichung May 1992

R Bk s B R, i B A AR T BB,
BB AP ARAR AN B ] 50 em DAL (E— B),
Sz IEEA, RPN TER2SiiR. 5%
BURZINERGE, RATHUER MR BB B, HR AT
F oI5 om PR, RIS R 30 em , TR
BALA R IR T FE, O IRy Al sE AR B A, TiE
HAE A B S A (B — A) o [FHIEH2 ek,
LR s, ER R EEIE(E O,
AT R AR R (- DY, B
HENG R A e A R .

IR E

Rhizoctonia spp. f+ LR 244G D ERREE, &4
FLitat, FEEUGESRE, TR IR AR LeEY,
Wi LR STER  ER, TTHEER SN Sk
BZEIELL, AT AR USSR, BRI
FAUNZEE, GRS o T B T s
PR 2 D BWE, SRR RRIRE . L
AR S e LR AR, BRI .
DR, ANERE . T HGE R US3 FI
LTS B R e E, ¥ WFL (AGF) .,
TKS (AGF). WTF2 (AGG). PT (AGQ)M % 1% .72
TCCH (AG-4). NP18 (WAG-O) B> -t fE #1558 fi
R, ERAEEE(E S, H B,

A% I 2 IR

12KF2 PDA L 28 C B2Eepum e, HEMETEhE,
A B A B, R R S FTIR S B R
BETR., ®HA 108, 2T 28, SN, NI,
NPIS R ER, I NP BB AEED
PIBABTRAT (R 7). SEHMRZEHMTHETS

4-7 pm, LAWFIRRTLE 738 pm., &IRIRH IRy
R 6-10 pm DL TCCH H 4B 1225 pm, 17§ NT #

SN T 4 B ARHIME (FPY ) &
[EsE e Sars i et et

ZAEEENP-18 5 TCCH , #EEE £ 51 % A4 W Sk Aoy
HETEMB SR, B NPISEB® Rhioconia
oryzae WAG-O, TCCH B R solani AG-4 B fhgha
o #AEFWFL, WF2, SN TKS. NI. DT,
NP-15, TCNW . TCAl1 R TCA2, Bl 45 a2
FRHEITR MRS, ST TCNW B R, fumigata AG-
Ba, SN A NI R. globularis AG-C, WF1 ., TKS.
TCATF]I TCA2 B Rhizoctonia AG-F, W2 R,
frugariae AG-G, NP-153BF Rhizoctonia AG-1, . P
JWI> Rhizoctonia AG-Q FMRESTE (F 1)) o

mEH E R R L

R TCNW B TCCH W« Sl 4 RS 28 C L4,
HB#DCREERBEED 32 ¢, HE2M MR
AR ETE R, MiR{ES RIS A 812 C ,
RV BT Ak R T Y O A B R AL B R LT
24-28 C , @A REELTS 30 C , R4 E TR
HIE 8-12 C o LB SHE PI S AGQ, &%
NPI8 Bl WAG-O, HEE84E R \EME, i TCCl
ELAG4, ABSE AR REIRA =R, Hame
FoE AR (£ ) o

T

AEH Rhizoctonia spp. 2 MHHAER T LR S % 45
MEETE, T DR, AG1ASH 8B, AG24
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Bl —. MAZES SN E 2. A B SRR BN E O E  HAKE . B, NEE
ARSI R R R b o C ERCERIE R A ZAUR BB M, D. HEse
FRARSEWE MR, GBI, B HiCES T BMEE R 58, Y,
Fig. 1. Symptoms of turfgrass diseases caused by Rhizoctonia spp. A. A large brown patch found on
bermudagrass of Wufong golf course’s fairway. B. Small round or irregular patches on zoysiagrass. C.
Banded with dark brownish margin symptoms on leaves and leafsheath of bermudagrass. D. Brown
rot of stem and root of bermudagrass, the right one is healthy check. E. Brownish wilt of seedlings of

bermudagrass raised from infested soil.

SEhold, AG3H 1R 1B, AG4H 8k 1018,

AG-SH 1R 18 (19) R Ty B E B 14> 2 AG-6
RIAG-7(1), MEPISEBEHE I,
. Rhizoctonia spp. k%#%H.2 R. oryzae 1 R. zeae
AL AT B 72 FR0 o AR 9% o i 500t I v 7 o Bk 85
KA SRS < FEMBARAS Rhizoctonia spp. B 3%
#H, MOMBHNESEGTE, EAT. 4. 5
BT RE B, 0 R 350 125 T8 R A L 5% 3 B P T 5 0
B2 I 12 HEHAT 10 BERS K%, TCNW B AG-
Ba, SN NIJ&® AG-C, WF1., TKS. TCAI#I
TCAZJE® AG-F, WE2E”» AG-G, NP-15&# AG-
L, PTE AG-QE#RSH . 2EH 2, NP-
I8J# > R. oryzae WAG-O Hi#hElSEE, TCCH B R,

solani AG-4 HHRRI AT o R AG-4 GFEALIH 48,
HERR R EEH 8. It 127/ PDA 25
BB BB, HENIE S O S A R LU
REE WTRER AR . B ROREIEAE W EED, 1
HOWER R E < e, B Rhizoctonia spp. 5|
ZIAE, BIREARERARSE, 4% Rhizoctonia spp. f&
HFAARM EEREREYD L GD gy
Rhizoctonia spp. 2 B9% 11855, —MEEED, 5%
FARBRYGRTGRBARE, FEREFREREN
(3): 4% Rhizoctonia spp. B4 HER: Mtz RUREE
M REA R E DD BEA, Taiueesy
HERLH
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TABLE 2. Pathogenicity of Rhizoctonia spp. isolated from turfgrass in Taiwan on seven commonly used turfgrasses'

Group

Grass TCNW SN NI WF1 TKS TCAl TCA2 WF2 NPI15 PT TCCH NPIS§
EINE (ov. B K )

Tall fescue - - = + + - - + - + + 4!
HIRES (ev. fELE)

Perennial ryegrass - + - + + + + + - + + +
K (ev. )

Rough bluegrass - - - + + - - + - + + +
AN

Colonial bentgrass + + + + + + + + + + + +
BHRES (ev.U-3)

Bermuoagrass + + + + + + + + + + + +
e o 5

Zoysiagrass + + + + + + + + + + + +
(A

Centipedegrass - + - + + + + + - + + +

" Turfgrass seedlings raised from seeds in 13.5 cm pots were inoculated with mycelia grown on dehulled wheat seeds
for 3 days. Ten wheat seeds colonized with mycelia were inserted randomly in each pot and kept in 100% relative

humidity for 24 hr. Results were recorded as with seedling blight “+” and without seedling blight «“ -

= R ) HERR LR IR & B R R I B R B

TABLE 3. Cultural characteristics and number of nuclei of Rhizoctonia spp. isolated from turfgrass in Taiwan'

Group Colony color Culture appearance No. of nuclei per cell

WF1 light brown radial growth, few aerial hyphae, 2
brown sclerotia in tufts

WE2 gary-light brown radial growth, aerial hyphae, 2
gray sclerotia

SN white dense growth, few aerial 2
hyphae, no sclerotia

TKS brown dense, irregular growth, aerial 2
hyphae, small brown sclerotia

NI white-buff dense growth, few aerial hyphae, 2
no sclerotia

PT white-light brown radial growth, abundant aerial 2
hyphae, small brown sclerotia

NP15 white-buff dense irregular growth, aerial 2
hyphae, no sclerotia

TCNW white sparse radial growth, few aerial 2
hyphae, few sclerotia

TCA1 dark brown dense irregular growth, abundant 2
aerial hyphae, few sclerotia

TCA2 white-light brown dense irregular growth, abundant 2
aerial hyphae, few sclerotia

NP18 white-buff dense irregular growth, abundant 4-6
aerial hyphae, small pink sclerotia

TCCH brown radial growth, few aerial hyphae, 7-13

brown sclerotia

" Cultural characteristics were examined on PDA incubated at 28 C for 4 weeks in darkness.
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TR AR PR AR R
TABLE 4. Morphology of Rhizoctonia spp.
from turlgrass in Taiwan

isolated

Digmeter of Width of monilioid

Group  _ hyphae (fﬁm) cell (um)
Range  Mean Range Mean

WF1 6.25-8.75  7.38 8.75-13.75 10.13
WF2 5.00-6.25 575 6.25-10.00 7.88
SN 5.00-7.50 675 e —
TKS 250750 4.38 8.75-12.50 10.75
NI 5.00-750  6.25 — —
PT 3.75-5.00  4.50 7.50-12.50 9.88
NEI15 250-5.00 375 6.25-11.25 8.25
TCNW  5.00-7.50 6.25 7.50-11.25 925
TCAL 5.00-6.25 525 6.25-10.00 8.13
TCAZ 5.00-750  6.38 7.50-10.00 8.75
NP13 5.00-7.50 575 5.00- 7.50 6.88
TCCH 500-750 638 7.50-15.00 12.25
" Monilioid ccll absent.

WA SRR, N B R T AT 4

Z Rhizoctonia spp. , $ill FEFREAML BT IR E,
HEERIGC A R TT AR 2T ERUE, 11 RAETERRE £
HAEVIRGTRE, WIS R EFREEA,

BT R cerealis (AG-DYE 5 | L&, T
Rhizoctoniu /\G QRN & 3] e ¥ 7 % & T M (312,
14.16.17) o AWFRTTIM G S E KRS, PT BERE
E%AUQ.%&%&Lﬁﬁér%%iﬁ%Lﬁ%
flis (blight) BL& o b4, TCNW (AG-Ba), TKS,
TCAT, TCA2 (AG-F)RERFETAERM, HER
5 L BRI Rhizoctonia AG-Q RIBHEER /N
SEALWIET o

TERE BP0 E  BAREE  S0

TG, —MEFE O TR AT, AWFEDi
RLEG R A% o B R SRO 8 2 MRS [0, TTRE L

A BN BRI o 1E N0 PE 7 R 2 B e A
AR, WA REDE, RS L AER &
55, Sl ANE, HEWRERcEOrERS
W et R ARERE,

PR B L 7 4 Al 2 TR AR A ] e
Bwitk, FLTRPE R, MEEFEESEN, Hit
PR BU o (FRE LA RS B R A E R A S S
32C, HFF 40 C mETERER, iHaAE S
0 e S A B TR

Ao B S PR A mﬁ'fﬁﬂw\/}ﬁﬁﬂﬁﬁ Fusarium
spp R R B A T H 8, B AR
Fusarium spp. % BN, B AER LR oge

#, EEERME—

Rhizoctonia FF| Fusarium WS E s g AR o &8
I ERR

AR IR B B A S B

B8 B FE AU A B v B A BB (Akira Ogoshi)
@iﬂ%ﬁﬁﬂiﬁfﬁ%@%ﬁﬁAﬁo
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l/\BL}: 5. Effect of temperature on mycelial growth of Rhizoctonia spp.

Temperature (C) associated with indicated growth

Isolate AGs No growth at Minimum Optimum Maximum No growth at
TCNW Ba —' <4 28 =4} —!
SN C 8 9-12 32 =40 —
NI ¢ 8 G-12 32 =40 —
W F — <4 32 =40 —
TKS F 8 9-12 32 36-39 40
TCAL F 8 9-12 32 =40 —
TCA2 F 4 5-8 32 =40

W2 G — <4 32 =40 —
NPI15 L 8 9-12 32 =40 —
PT Q 4 5-8 32 =40 -
TCCH 4 8 9-12 28 =40) —
NP1s WAGO 3 9-12 32 >40 :
W-12 D 8 9-12 24 32-35 36
C-620 Q 4 3-8 32 =40 —
TCI52 | 8 9-12 28 36-39 40
S18 2 — <4 24 32-35 36
1 4 8 9-12 28 36-39 A
SB1 5 — <4 2428 36-39 40)
WPTR WAGO 8 9-12 32 =40 —

"The temperature range of 4 10 40 C was used in this experiment and “—

range.

16.
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ABSTRACT

1993, Rhizoctonia spp. caused turlgrass disease and their

anastomosis groups in Taiwan. Plant Pathol. Bull, 2:111-118. (Department of Plant Pathology,
National Chung Hsing University, Taichung, Taiwan, R.O.C.)

One hundred and twenty five isolates of Rhbizoctomia spp. were isolated from diseased stems
of turtgrass in central and southern parts of Tuiwan. Based on cultural characteristics, nuclcus
number and anastomosis grouping, these isolates were divided into 12 groups. ‘l'en groups were
binucleate and fell into six anastomosis groups, ie. AG-Ba, AG-C, AG-F, AG-G, AG-L and AG-
Q. The other two isolales were multinucleate and belonged to AG-4 and WAG-O. With
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exception of AG-4 which was recorded on other host plants previously, the rest of the groups
were the new records in Twiwan., These groups had different cultural and morphological
characteristics. The optimal temperature for mycelial growth of TCNW (AG-Ba) and TCCH (AG-
4) were 28 C, and the rest of the groups were 32 €. The muaximum temperature for mycelial
growth way more than 40 C for the nmost of tested fungus groups. Stem and sheath blight, and
leaf brown rot were induced by these groups of fungi on turfgrass by artificial inoculation. Seeds
sown in iafested soil with these groups of fungi showed root rot and blight symptoms. Scedlings
of bentgrass, bermudagrass and zoysiagrass were susceptible to all the fungus groups isolated from
Taiwan.

Key words: Rhizoctonia , anastomosis group , turfyrass discases.



