&

Kor. J.

BOE 2 & i ®1UEB K 48
Mpycol. Vol. 11, No. 4, 169~175, 1983

W 7] o2l WIREE Fusarium moniliforme?) & HYEo
#3t Strain 43HH

BB - BRREE - ZRARGE - FRMER
BRI BBIBIINT - REEARR AR

Classification of Fusarium moniliforme Isolates into Four
Strains Based on Mycological Characteristics
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Abstract: For the classification of 531 isolates of Fusarium moniliforme from infected rice plants,
five criteria were employed for clarifying the mycological difference from I to IV based on host
symptoms, conidial formation, septate of macroconidia, color of mycelium on the culture, and
fungicide response. Four strains I, 1I, III, and IV were detected and Strain IV was the most
prevalent one. Based on mycological characteristics, macroconidia with 6 or 7 septate were mostly
produced by Strains I and II. Four septate macroconidia were mostly formed by Strain III while
Strain IV mostly formed 3 septate macroconidia. Strain I was reddish purple (5RP 5/4) on both
the bottom and the surface of the media. Strain II produced reddish purple(5RP 3/2) on both the
bottom and the surface of the media. Strain I produced mostly macroconidia in pionnotes on the
media surface while Strain I produced mostly microconidia in pionnotes on the media surface.
Both of Strain III and IV produced mostly macroconidia in sporodochia on the surface of the my-
celium. Strain IV was less reduction of germination and caused abnormal elongation of all parts
of the plants, but did not kill the plants in nursery boxes. Strain III killed fewer plants than
Strain IV. As above results, isolates of F. moniliforme were classified into four strains I, II, III,
and IV, on the basis of five criteria.

Keywords: Fusarium moniliforme, Classification, Rice plants, Conidia, Macroconidia, Septation,
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Fusarium moniliforme& ¥ 7| thel st S5 o4t Booth(1971)el  {k3tel o] JREES F. moniliforme
WLgEe QoFE 9o AEESE o 6:]347};] var. subglutinans®z B89, F. moniliforme+
el me dediv HERY WEEeoz I#H3d Heterothallismo] =2 BN M= iR &
(Booth, 1971; Christensen and Wilcoxson, 1966; WRAA $e Aes 9 $he}(Chang and Sun,

Hoeetal, 1981. Matuo and Yoshii, 1976; Matuo and
Matsuda, 1980. Voorhers 1933). o] #HE 8-S Wollen-
weber and Reinking (1936)¢] {k3&}e] EijE Liseolaz
3fE 3o 2 39 E 712 Snyder and Hansen(1945)
o fkdte] Fusarium moniliformefEo 2 #4&% Atk

1975; Sun and Synder, 1981; Wineland, 1923) Saw-
ada(1917)0] {kste] Ao ® BRI #WEY Uk
Taiwan (Kurosawa 1929; Sun and Snyder, 1981) 313
(Sung and Snyder, 1977), B# (Mutsuo, 1976; Wat-
197730 A1 #EE qF et o

anabe and Umehara,
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FEEA k3 FEM Sk BagdA & Matuo e al
(1976)°] HEE 2 ste] FEEE & BKE A=
FoREH M=} Gibberellin®} Fusaring] el &3 o
7T BRE RES 223 Bkes #WEsAH
(Wineland, 1924).

1981 58] 1983 7tA o 7] ehel el BiRE oA
oY BRE A2 Ak veEhd R 9 £E
B #pkel we} 4714 Straine Z v o] REHS B
T BHR AZ JE RES deEhile BRE 497
o ®Este vloloh

ME R FE

H7 el iEel BEE HE RELY BERSEAH
2 7] %ol ML Fd| 1% sodium hypochloride= &
B =719 ¥ E 5 mmAol2 Aw} 2% Water
agartt P.C.N.B agar9l¢] = BHE Z7v el
A EfT AeA 20°C F276 Rz A Bk S}
#A e & wo] PDAc] BEAA 20°C F27d —F
H % ot BRE WEES propaguled oA BT
SEESe) & Strain®] SREHEE JEh el sEs:
B3 BEREd HidAe Bt 7% E%EPDA
d ¥& & Wi AF KPEKY s #HEIz
BT 275 @Aedd. JESERTY WEE
Water agard] A] 244 7+ F 455 BT HRMGE HEs
Art. Straing AFA ] BHE AAKEE 27 8o
PDA¢] Strain®l = HFE& 3 A% ot& Ao Xz
Poua% 371 %EHIS] ol 8mm cork borerz A& o7
A g A=t PDAS F= —BE#E AAHEES HE
sk REERES KB BB 23%E sty
2.2} 30(2-(thio cyano methyl thio) benzothiazole)-&
RSt BES 5% 20°C FLA04 587 AEso
28°Coll A} 2B BHEAY) BFE HHsY Y. BEE
& Strain®d 2 Cornmeal Sand  Mixture(Cornmeal 15g
Sand 485g & 120ml) (Sung et al. 1982)o] B o]
AetA & ohE EEEEA F3 10302 4 Ki+-F
@E o BT E BEd A 30°C BER A 8351 5
—8}A 37 d8te] 28E F o H3A5]5 9k
HEERe] ZolA @E zEdA 2HM AFARE
BIRA A 209 Foll BWMES FAESAT

# R

Fusarium moniliforme Straind picse
£ Mol A BRERD BHEAA - FEEE SEKE

7}A 2 4 Straine 2 433 &R Table Io] A 9 7o)
BE Straino] o ¥ en S8 5UEKT
Strain IV7l 4208867 o= ol $elivebd 7% 2%
o] B#d: Straine g <4 F .
HERTFERS EREED B

1 SEkE

% Straing 1.8% 4 e 718 PDAEHiO] BiEst =
20°C BRI kel A wEste 471E R B
Hile] Biste] WA

£ Strain®] ®EWH-L Table Il A ®wl Strain I
& EHES AFYLE | HE o] Fx HEMKECl pionn-
otes type?] WTFHEEZ BRI }h. Strain IIx= A3 2=
Wow #3lz [ v}3d7}A 2= pionnotes typed] Hi
T Rt ki) MSERTFE BRI
HAo] #H#olch. Strain T2 A Pe] mgdg o
vV FRESE =34e W o2 sporodochia
typed] MAFHES BRI, V9l Strain s#sl9] RE
3 B WENe =24 W Hedon RPHEM
o] sporodochia typed] BEFHEE TS+

2. pEGERT

PDAs} Water agare] A R Straino] /MG ERTE
WREt. 2 WEe Add =5 39y 25 4

Table 1. Strain clessification of F. moniliforme isola-
tes based on mycological characteristic.

Strains Nojob paltles  demtitiod(98)
I 35 7
I 55 10
I 21 4
v 420 79
531 100

Table II. Comparison of colors of Fusarium monilif-
orme strains by single spore culture incu-
bated for two weeks under the florescent
light conditions.

Strain Surface Bottom
I 5RP5/4* 5RP5/4
| 5RP3/2 5RP9/2
I 7.5YR8/4 5RP7/4
1 7.5YR8/4 7.5YR8/4

*Mycelial color was quoted for Munsell color charts
for plant tissues (Munsell, 1977).

— 170 —



Sung, Yang, Lee and Park: Classification of Fusarium moniliforme

Table I1I. Classification of strains by microcondia
formation type on PDA and water agar.

Type of microconidial formation

Strains
I Mostly chain
I Mostly chain
il Mostly chain
v

Mostly subcapitate mass

Sl m ok Ax Qoh NS ERTFE 23 phialides
F-5 JPRH phialospores A4 Ao W= = o)
Kifsolz aFel e BEKRS JehvE Ax Eey

Ak & Strain®] NS ERFERFELZ FE
Table IIIof A 9} 3ol Azl 4o = K 3= o] Strain
I,0,M.9 EAo]uvt Strain N k¥4 subcapitate
mass® R A7]E 8—15x15—3. 5ume] ¢ o}

3. KBS ERRF

# Straing KBSAENET Ao e A
& Table Wl 4 = I3 14 Straing 689 R
ig 7tR Aol #e KE I Straind 474 W
Straind 3fE°] [RIES 7HX KBS ERTE %ol K
ek KM ERIT-S) 2715 Table Vol A 2 3~
709 Awg Az e 24 2P o2 [ I Strainol
Aol xAe 271E 6749 ARtE 7kl Aol 65 2ume]

Table IV. Percentage of macroconidia of F. moniliforme with different number of septum in each strain.

Percentage of each group in the total number

Strain —_— . -
3-Septate 4-Septate 5-Septate 6-Septate 7-Septate
I 13 45 42
I 22 45 33
it 13 44 22 21
v 56 28 16

Fig. 1. Difference of morphological characierisiic among sirains of F. moniliforms. Note the the macroconidia
on each strain. (A) Strain I, (B) Strain II, (C) Strain III, and (D) Strain .

— 171 —



Kor. J Mycol. Vol. 11, No. 4, 1983

Table V. Mean length of macroconidia of F. moniliforms with different number of szptum in each strain.

Mean length of macroconidia of each strain.

Strain
3-Septate 4-Septate 5-Septate 6-Septate 7-Septate
I 65. 3um 65. 2um 79. 4um
I 62.5 65.6 76.3
i 39.2 39.3 45.0 50
v 39.1 44.3 46.9

Az Wz Wl Straindl A& 349 At Az A
o] # 39pmo] Q. 7+ Straind ¥ 24 ¥ A A
ub g 98 HERe] 23w As| A E &7t o)t
Ae Aoz vdgtod Feldoax o] & e
Ao} (Fig.1)

Strain®l MK &8t M 51}

Poe® 309 %A & 1Az Strain® T4 A=A %
RE Table VIl A 2= Strain TolA BifffpRe] =
AA Hgler] Wl Strain o] F HARHA g Ao
2 veldow 7z Strain2F Pupvl b2 ofAol Hest
o AR #RN BES A (Fig. 2).

Table VI. Inhibition of mycelial growth of F.moni-
liforme by p.242.

Strain Inhibition zone (mm)
I 20.8 b®
I 26.3 a
| 21.8 b
v 18.3 ¢

® Values followed by the same letter do not signifi-
cantly differ at p=0.05 according to Duncan’s
multiple range test.

Fig. 2. Mycelial inhibition of each strain of F. moniliforme against three seed disinfectants,
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Table VII. Seedling survival of two rice cultivars
grown in soils infected with the different
strains of F.. moniliforme in nursery
boxes for machine transplanting.

Seedling survival(%)

Strain
Milyang 23 Samnambyeo
v 50 a¥ 25 a
i 82 b 33 a
I 84 be 86 d
I 90 ¢ 74 ¢
Con 100 d 100 e

¥Means followed by the same letter within a column
are not significantly different (p=0.05) according to
DMRT.

Strain¥ FEYE =8
B 239 =me & Reld REES BTEY
Ktol 42 o8& BFE #HEstd HEKERE 2
fER Strain V7F B 2339 =g oA HiEFERo]
stob ©b & Straine] fh3le] FEEMc] 3BE Aoz vyt
wes =z r}go] Strain Mojgles [ I Strain
= Controle] u]sle] JFERMe] e QA e} (Table V).

z ¥

1A F-E] 83dAA] 3L AR s Aol
A A ERAERE RegEste] SEEe ke FlEe
of 57hA ZkEEQl HEO W, WTS MR, KB4
Horel RIS, WAl BRe 423 g KiE
of wtet 4714 Straingl I, I, I, V2 488 A %
@] Table VI A vhepygich.

FEFREE 29 Strain [, 1+ %7 Jge 242
2ol dbd Strain I, V& 27t 2] =487 %

I ST AR Jdeded, SERFURMEGES
2.9 Strain I+ pionnotesqloll A4 HTF-2] 2 uto)
6~70<] BEFE 71A v Strain I & pionnotesgbo] &
P AU LAE A3l Strain 03} -2 Sporodochia
hell 3~dM e A=tg A KBS ERTFE MRS
T%8 A2¢ 29 Strain [ 1+ A9 Z2E o
277 reddish purple #E7 HEie] 714+ Strain
-2 &MEl = yellowish red EEo] = reddish purple
2 713 ev Strain V& Z9 3} ojwo) yellowish red
< 7k Aew et F5EEK) (ke Strain
I, I, o, v #Estd .

F. moniliformes] ¥§ Strainsr i3S Wineland
19347 A g2 2 o] HBHES FoA HEEstd Yis
# Yz F7bA Straine 2 S =6 EEREY
BFEPR T22 Mol Y Strain V Yyt Strain [
#F 2E AeE A= An @A KA
Kot W E7l 47 AR Fam FEETF
T BHITFHHEY &R vinaciouse Strain I, [
whitish yellow Strain Vo] ooz 485 o=l
watanabe(1977) & PDAC| A B#H BEHERS 743
= BHRE R es R - BHAE)EE Abw vl A
ol EEWRBRELR Hol 139 RKBEHKE U
of EyiEd FR JE KES s

Fusarium 37 89lo] we} F4} AgolztEx o)
Aol Y71 aFSe] B #HE7 9o} (Sny-
der and Hansen, 1941)¢] Algo] e % 22 3744
oA e BT %% Sd £ & Straind 2 2o
BRE MRt Sun and Snyder(1981) % u] 5] 4]
A] pionnotesi} sporodochia® el & e REES
A %ol £%shd sporodochia® Vel ths} 2 Ay
wj 3tel pionnotes® W @l A 3} sporodochia & 3
43 Hitk7 pionnotes® MRS EH RO MIER
of | Aoz &SI o REpolAE sporodoc-

Table VIIL Criteria for classification of the isolates collected from 1981 to 1983.

Mycelial color*

Strain Host symptom Conidial formation Macroconidia Fungicide
septate Surface Bottom response™*
Slightly elongation Mostly macroconidia in pionnotes Mostly 6-7 5RP5/4 5RP5/4
Slightly elongation Mostly microconidia in pionnotes Mostly 6-7 5RP3/2

I

I

II Highly elongation
IV Elongation and dead

Mostly macroconidia in sporodochia Mostly 4

Mostly macroconidia in sporodochia Mostly 3

7.5YR8/4 5RP7/4

H
5RP9/2 #
H#
7.5YR8/4 7.5YR8/4 -+

*Mycelial color was quoted for Munsell color charts for plant tissues(Munsell, 1977).
**Fungicide response was rated with P242 1000X dilution; # highly inhibited, H moderately inhibited and

+ slightly inhibited,
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hiaql Strain I3t V& o2l BRFSHE Ao
3le & pionnotesZ Wotx] $E Aoz vol & &
RE AR ot FEM ttd = Hlfidl Aol &Strain
Y 7lche] RS 2o pionnotesE L Strain I
s 12 7198 54E dehdsle s wEREkel o3t
Al vehl = K& sporodochiad TR 3t Strain I 3
Ve 7158 S45 obgdl HEEASE vegvs Re
2 Eo} Sun and Snyderd] {EFe & @HEE v
W9 o

Matuo(1976) = F. moniliformegse Gibberellinz}
Fusaring @3t fREHE 953 4¢ Jehid
a3t o) Ebkel #3El Straing FEul glon &
FA973) = Y] BmEE e BEY BR B
E7l god &3 el Heod Jd8 mERE
o7y vyFd EENA B2dE AR e Ao
2 WEANS Acki(1975)€ ¥ 7t o] KEH BH
HA & W FFHEY REA k3tdq A REEEST 5E

22 vipe] & Yot

g4o] o] FRFEES #EE RolFeAY BFHEE
BRI} ZlA e A8 HTFFHY Bha M
ERE = YUk o] HEE Mtd o WES SEER
o] &3l Straing Yol B FR Strainl 7t WEM
ol #E3tZ A st B AR vEbdel wret o
Aol vt A EF Adel FIHE F ezt 2
o oo ¥ HILERHY HRd FEBH WEA G
seolof gfet A&t

E N

W 7] bl /el BHRE oA B31dEFE SRt 5§
A KL Tz S LR Strain [, I, I3V
2 4E% & ddh. 2% A Strain N7+ 7H3 gel
St sAEd e YA R | Aoz ey
o}, 5AAAE#ELS F¥e HE, MFER, XBSENR
FREES, FE9 42 #Hlol KiEel glch. Strain 1
o ko] 9FstAl vtebykon pionnotesdtel] 6~7{H
o] RS AR KBS ERTE BRI T35 472
o FHEd BEBEY 2% reddish purpled xRl
Strain [ #EEMES 558 pionnotesqte] &% £4
ZAE R T3S 42 HEH BEY 2%
reddish purple¢ ®.¢le}. Strain D& KEHK) Bt
of AstAl fER AJI™ sporodochiagte] 4709 BREE
< A ABSERTFE BRI} T3 A2 £ZEH
ol = yellowish red BBl = reddish purpleg ®.Qt}.

Strain V-2 Kol Bate] AetA #EANNE 3
2 Ki%EA At} sporodochiagtel] T2 3fEe REES
AR ABSERTF S R 739 4722 HES
WE 2% yellowish red® 2ol& Heo] EAo|d.
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