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ABSTRACT

MOTOHASHI, K.}, AOKI, T2, and KOBAYASHI, T:? (2007). Foot rot disease of Aloe spp. caused by Fusarium dimerum Penzig var.
dimerum, a new disease. Jpn. ]J. Phytopathol. 73: 304-308.

In November 1994, a foot rot disease of Aloe spp. was observed in Okinawa, Japan. Lesions on the lower part of the stem were brown
to purplish black, gradually caved in. Finally, the plants withered and died. A fungus belonging to the genus Fusarium was isolated
from the lesions. Foot rot symptoms, the same as under natural conditions, appeared within 7 days after inoculation with the
Fusarium isolate. A similar Fusarium was reisolated from the diseased plants and was identified as E dimerum based on morphologi-

cal and cultural characteristics. This is the first record of this fungal species causing a plant disease.
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7 ax (Aloespp.) 377V AFED =Y BLAED T,
HACILAROCEA I e, BIEECREAES & LT,
PR, fEFERS, BIEMED L otkr ABICHV bR, *
&5 7 v (Aloe arborescens Mill.) Z i, 7 a T+« X3
(A.veraL.) Ts ED WL Db O I, HE#EER ER
B 7otttk CIA I I hTw 5.

1994 4E 11 H B IR# T o 7 v 3RS I B\ ¢,
B A 2T 2 W EFOEMIBENBLE I . T DR
2> B 1% Fusarium BHE D ERICOBEI e, BRCK TS 7
v T OBEEER & U TiL, Phytophthora nicotianae 1< Y. 5 9% (W
AD, 1995), Uromyces aloes 1< & 5 X O (thikt s, 1976; 4+
W« BB, 1977), Fusarium phyllophilum 12 X % 550K (&5,
1997; Kishietal., 1999) 7% 5. LUz b, SEIFAE LK
WY, [ U Fusarium R OIRETH % 7 0 ZEEBR L 13277
LIREEA L, RIRIALS R -7 2 TREOREA
MRL, HEOREXITS & Ebic, Bilkoicn diEEk
ET B DIRIEE O AT GEEE & R 2 R L
fo. Tek, AR EZORBEECOWTL, FHE LTEK 10
R AR 2T\ WTHRE L (KBS, 1998).
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SRR EBRARHERFT (T 156-8502 F G H 43 KB - 1-1-1)

RERRE L OB FHEEG CIARCL > T, ARL
TWBHBE L AbN, HEHEOELWHEIIME LS
bihie (Fig. la). & L TIIRI DBt h bR R,
KR, BT RPN S I, T OR, RIS
L0, Bl r BRI es 2 L b DA, WBLILAL
BED 2 EHR, DVITIIAEIRIC R o fo. Faddm B o Flfkk
MR D TR I D Z L b b ot

RERDODBES L URIE HRRIRITRET O 7 v = 225K
RE[G TRRAE I MR X v, MR R A A VT
2mm AICY) ) L. ShBUKEKIC X AHKES ()
B, 1974) AT\, B, PN AR K CE T
BRFIK G 2P AR TR L7t 2% FERRH (WA k
B Lic. 15°C, WEcfFoERMAM T 1EMEEL, 36
hob iR Uic 1 KORE RO A Y)Y B b, Synthetic
low Nutrient Agar #Hmik5# (SNA: KH,PO, 1.0 g, KNO, 1.0 g,
MgS0,*7H,00.5g, KC105g, 7 NU i 02g + a02g,
%K 23 g, 7K847K 1,000 ml) (Nirenberg and O’Donnell, 1998)
B L, #HEOREETR R X OEERBIC .
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Fig. 1. Foot rot symptoms on Aloe sp. and causal fungus.
a: Foot rot disease of Aloe sp. in the field causing stem lesions and necrosis.
b: Necrotic lesion on stem. Seven days after inoculation with mycelial masses.
c¢: Brown, sunken lesion spot on leaf. Fourteen days after inoculation with mycelial masses.
d: Fusarium dimerum var. dimerum on PDA grown at 25°C in the dark for 14 days (1, surface; 2, reverse side).
e: Conidia with 2-3 septa on SNA at 25°C in the dark after 28 days. Scale bar=10 pum.
f: Conidia with 0-1 septa on SNA at 25°C in the dark after 21 days. Scale bar=10 um.
g: Chlamydospores on SNA at 25°C in the dark after 28 days. Scale bar=10 pm.
h: Conidiogenous cells and conidia on SNA at 25°C in the dark after 21 days. Scale bar=10 pum.



306 HAMYRIEES® £ 738 H4%5 FRI9F 1A

VI RIERIEM WREH —F— v 2 VIER, EKRK20g K
K 1,000 ml) (Kirk ef al., 2001) 3% X O SNA i 2y Bt o
BEREER B L, 25°C, WisktbCc7 HMEEER L. £F
U 7B S 2 SRS I TRBE L, TR S e o4 F D fmk

FRER A BIZ L. KB D SNA w135 0-3 f@aEs
£ T O, KE I B LOFEDOSETHHEER, PDA LTO
Wik DR R L ORBEERE DR Y L L1, Booth (1971)
¥ X 0% Gerlach and Nirenberg (1982) D Elifk & Mt L CHf#
HEE LT

PDA 53ib B¢, AEOHEBIIAGALDL 7 ) —afar B L
S DTS 5 &, B A RS b IRIB LI E (B 3
®, H5EFR L OHAEERRTFATER, #CERGO R R
N& 7 % LTz (Fig. 1d). SNA ETop4 i, 8
%, 006 3MREECHETFORTCMiEEE L T (Fig.
le, 1) . OBEEED AT IIRAEMEIH00BH LT,
5.0-15.3 X 2.3-3.0 um, 1 F@8ED 5 LT3 ERBME L b HE
8.8-20.0 x 2.5-3.3 um, 3 fABED AT IXHIL T, 17.5-27.5
X 25-35pum TH - 7. HEERERT I, BF, b L<
EINE b RS C, B4 L < i3H#$H, 5-20 X 5-7.5 ym
Th-te (Fg lg. FAETHAMIILE D BRI/
L, £/ 74774 FCERIERCEFEBR L (Fg 1h) .
SNA - ToOFBES L O PDA | TOH#EDOR#EMEE L, Booth
(1971) @ Fusarium dimerum Penzig O Et#, ¥ X OF Gerlach and
Nirenberg (1982) D E dimerum var. dimerum DFc# & 131F—3K
L, K% E dimerum var. dimerum & [F)E L7z,
AEMEOHERE IR AR T AIDIck R« 7 A<k
H Gk 72~ KK=1:1:2 0FEESGTREAL
7oth, #— 1+ 7 v — 7 ) (Kobayashiet al., 2005) T 14 A
B LR R E 7218, SNA B5HbCREE U oW w iV C,
FHLFTuTOE FERIOBICEE - EEEELT-
T, PR EARREOERERZ A\ CEEZIT- 2. 2
DEAC X A EEEMEL, T o ToXE R KRB LIcary
A—5— (EFE5mm) THEAL, KkxH « 7 A<M TE
BLUEARE DI, EAOMEIC X ML, KEWE
L7cWio E 1 THALL, k2 b« 7 A< BEEREARBL L <k
SNA B CR: 2 U e Wl lEE, B L. theth, B
U 72 5 B K TR U 22 iR & £, 18 e =—
F—7TREEL, BBEtE L. BAoBEEEE, RBo
YW K X 5« 7 A < BERE Rl A © = — v 5 — 7 CHE
Lic. BETEAOEBIIER S « 7 A v BBEEAME L O
BETEXRESGL Ckxn « 7 A v EEBRE W L=
1:4 OFEEEE), EWEEBME L. RBRET- &5 EY
Ki13225°C D77 7 AWMBNTER L. &CoEABucxt

UCHE LIcKk = h « 7 A <85 % 7o 1% SNA BEh 2 B2 L
TeRHRIK 2 3 Lie. £ OfER, Z0F RO 18
%, MBI X 0, @A E OEAHEETEANDRA, PR
Bate 3% KR OIFBE AR L7z (Fig. 1b). & Hic 158
25 2T, EEAMERT 5 0N ER I R, REOEE X
e, EAofHERRR T, EEH2 BRKRCERY
1cm OBBHER A4 U (Fig. 1o) . FhEEgGHEMAEX T
BRELI BN e o e F e, BT, BT
BVHENBIN b 00, RICEZEEE LS DIXE, |
HIX S, WEMHEITRI R o, WEXHI LK T
B NSRBI DR B S e

NDEFORFEHE SHEINIRREOLHHEEE %
Mbicd, #ERBRAT -, R LESETIRTNT, K
B L D D EES i SRR DR EE LB I e b O
Z T,

1) F3F LB : 0 FRBEs L Tk X 08 1-3 fRkES 47 0
ST IRET &~ WA B -ic &40 L, 30°C, WESctbofEliss
MICEHE, 2, 4, 6, 8, 10, 12, 24 FrEBcRF R L L O
REERZICTHMEE T T L. T OfER, 1-3 fRiEo
SHETIZ 4RI 0% < BRI L, 12 FEEIE F TR
Rizfgor i LA L. 0fREEOSEFixEh ¢, 8GR
PHHEFLILLD, 10 KRB 80% N HIFEL 1. FBHFE
FElrhzthogtT L b 12 K%L, A8cHELx
(Fig. 2a).

2) FEIFLIRE 0 FRBER X OV 1-3 FRBED 54 T HEWK &
WA B3t B8 L, KM TF o5 10, 15 20, 25 30,
35, 40°C IZR%IE L - fERSS N EE, 24 IFHBceh £ h
DFFR L FFEELHMN L. FOME, 0MBEDSET
1% 15°C 25 35°C T, 1-3 FRBED 44 F1% 10°C 25 35°C D
HHEATHEF L. Ththog4tT LI 30°C THRFER
KR Ts - 72 (Fig. 2b).

3) FEHELKRFA A VIEE  RFCIRBE KT A 4
HHERT S 7c®iz, HCl 3 X 0" NaOH O % 1M Bk & T
pH 3-9 iT % L 72 WA 55Hb iz 0 FRiEds X OV 1-3 [@iE o 4
TR A AT L, BT, 30°C OERSENICEE, 24
R IC TN TN ORFER ERBFER LM L. £ ok
B 0MEEDSAEF 1L pHS 25 4 TIkFEFER T, pH5 226
pH9 OFPACHIF L. 1-3FREED S A 1L pH3 225 pH9
OFPATHREL, £E L. ThThpH7 TRIEFENRK
K&ieotz (Fig 20).

4) FEHNC X B FEEF OINH] : FHEIEHR O A F R~ D FE
TR DICD, XU ILKRE] (EHEE ; 167-250 ppm) ,
ERNedo A YRy — e 227 F R GERERE ;
340-680 ppm), = + 7 & v K (AR ;1,000-1,300 ppm),
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Fig. 2.
a: over time at 30°C,
b: at different temperatures for 24 hr, and
c: at different H* concentrations after 24 hr at 30°C.
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Fig. 3. Colony diameter on PSA after 8 days.
a: different temperatures, and
b: different H* concentrations at 25°C.

F v 5 AKFF (SEFHEE ; 3,200 ppm) % H SR 5 B E T
100, 500, 1,000, 5,000, ¥ X7¥10,000ppm, Fiz, F+ 7 X
VIKRIH] « v 5 A KFIFIC O TUE, Iz T 10, 20 3 X O
50ppm & 725 X 51 WA R5HbrRicdisin L, O Bakess X 0t 1-3
bR D o3 2 T BRI 2 BB AT, WG4 T o 30°C DIER AR
BEL, 24RBHBCeh T RBFREL L ORFERYIL
o, TORER, ¥+ 72 VvIKRHE], 75 A KRAFNICOWT
ik, EABELFTHS 10, 20 %5 X 050 ppm DEE IO
Th, TALhOHETOFRFXIH Lic. </ 3 A KFHF
TIXE A BRI T 0 fRBEY X OF 1-3 fghE o 54 T o F3F
PNIFHFI E 4, 100 ppm TIEFEZFHEH 57% R XL 0169% &
5o e NREGERIIFNENT6 um B L OV 11 pm & g b AL
X D 216 um 35 X 0N 452 pm & HEBE U CRFHR I S
fo. eRNaFo Ay FH S —n e 22 5FAEKHNE, EH
P T % 500 ppm T 0 F@BETs X O 1-3 FaBE D7) 4 T D Fg2F
KiTTNEN57%, 52% &7nh, FEFMEI I .

Temperature (°C)

Germination of conidia of Fusarium dimerum var. dimerum on water agar.
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0
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pH
EROEEMME

D ABERE 2% a BEINA ~ + 7 A € B PR o
(PSA: v v 71 ®200g + =2E20g FEK20g 7KK
1,000ml) (FHIJIIB, 1978) @iz, 3mm Ay b HR-
TARKHEOBEEEBIE L. F0#%, 5°C Mk T5 ~ 40°C I
RELT-EEBATHEE T CRBREEL, 24KH I
9 HiH, E#EoBERLHMLI. FofEE, 10°C 75 35°C
THEBAWET, REREL 25°C i THh-7 (Fig. 3a).

2) LT EKFEA A VIEEE  HCl % X 0°NaOH 0% 1 M %
W I~ C pH 3-9 1% L 72 PSA “SEifiRs oo i, 3 mm
Y Y Bl e ARE#ER 2B L7, 25°C OEREENT, K
BRI THIBEREL, 24 R 2 L2 8 HIY, WEOBERAY
WLt ZD#ER, pH3 T LB > 70, pH4 225 pH9
DEHIFATICAEBL, HlpH X6 T TH-7 (Fig. 3b).

AEOREMY, 7oz oEAOFEEETHRSH, B
RN 1B TH - 72, MADOBEEEE CIREITIRAD D
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Mo te R A R EOCR AT 2B U i B e
BENID, EANOEEERCIREE Y RS o &
05, BUC X AR OREE S0 7o 81T X - TH U iR
OG0 LRIEENRA L & b b, Bl
TTOFRERI D, KEORBYGARE N T v = OMEERET O
ATHhHI EuRmBELTVD.

[7 U Fusarium JEEE T& % E phyllophilum ZfRIR & 457 0
TR L, B ARDoORAE»LEAY, $00580 0K
WA E+5 (S, 1997; Kishietal., 1999). Fhiexl LT,
AIFENLCCEA LB OTIG ORBM LR L T 5 2 &)
D ERBLIR ORI & 13RI > T 5.

T ORIFERBEIEE X 30°C TH Y, 1-3 bREES A T1X 0
fREEL AT X 0 b RFCET M L, FRE, £KHE
4 F VREECTROEIFCRE - TARFERNNE -1 1-
3 B BE S A X I AT REREPH 25 0 BB BE > AR 1 X 0 b IR e
B, L0 BRRIRBREISM T CRSF &, AR TRE L HW L7
SRFN BT M B Tl — M8 Fusarium JBE ORI I 1
BIEFNEH AT KSR L CHF v 72 v AKRFIBS L O, +
v Z AIKFFIDN G ETF ORF I 2 2EReiBRAITH 5
LEzZ bRk

B DAEH L 25°C AL RGEIRE TH D, 5T Ol
FIFME X 0 IR TH - 7.

ABL, TERENFE R X ORSEEE 2D, Fusarium dimerum
var. dimerum & [F)5E X 17z, Booth (1971) 1% section Arachnites
12, Gerlach and Nirenberg (1982) i section Eupionnotes 12
Fusarium dimerum % P& & 8T\~ 5. Fusarium dimerum var.
dimerum VIR AT L, EFEAEE 2 LT 5
HE#E2 BN TED (Gerlach and Nirenberg, 1982) , Hi¥H%s
JFEE L ToOHREX I E TR

B o T, KD Fusarium dimerum var. dimerum 12 3 % Hf
WIREE L TOWRBTH D, 7 v BN & 3384
PR L OPRIRE AR 5 2 &b, AKX 57 v O
L& FRER (Footrot) &3 %.
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