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Root and basal stem rot disease occurred on moth orchid (Phalaenopsis spp.), Pung-nan (Neofinetia falcata)
and Nadopung-nan (Aerides japonicum) grown in the farmers' greenhouses located in Namyangju Kyonggi
province, Korea during 2005 to 2006. Wilting symptoms occurred on these orchard plants at initial stage and
the infected plant leaves turned yellow to red. The discolored leaves were fallen down to lead to eventual
death of the entire plant. A total of 59 isolates of Fusarium spp. was obtained from roots and leaf bases of the
diseased plants. The cultural and morphological characteristics of isolated Fusairum spp. were identified as
Fusarium oxysporum, E proliferatum and E solani. F. oxysporum and F. proliferatum were isolated from all
these orchard plants but F solani was isolated only from Phalaenopsis spp. Pathogenicity of the three Fusarium
spp. was confirmed by artificial inoculation. Although E oxysporum, F. proliferatum and E solani causing root
rot disease in Phalaenopsis spp. have been reported in Korea, the pathogens in N. falcata and A. japonicum
were not reported yet. Therefore, this is the first report on the root and stem rot of N. falcata and A. japonicum
caused by E. oxysporum and F. proliferatum in Korea.

Keywords : Fusarium spp., Moth orchid (Phalaenopsis spp.), Nadopung-nan (Aerides japonicum), Pung-nan
(Neofinetia falcata), Root and basal stem rot
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23N Orchidiaceae) EAFAEZ A AAZLE  oE od Al7te] A, FE AN Auide=
ou, F & AujFel vdd HAFoZHE FHE T U
Ath(Lee, 2002). nZe] A4 | Nl Glomerella cingulata®l
Nectria bulbicola®l 2]t nFE4S4 (dry rot)
= AN BaEe] i, 18t Alternaria

&el FH(Cymbidium goeringii), ¥HC. kanran), =
(Dendrobium spp.), & H(Neofinectia spp.)©l, ¥HOE =
A T) & (Cymbidium spp.), 2.7 (Phalaenopsis spp.) &
o] AThH, 1992). &} FAR(EH, eI F
2 A o o8 FELE 2te AEHE A5
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sp., Curvularia lunata, Volutella albo-pila, Phyllosticta
captalensis, Septoria selenophomoides®| ¢33t AFF=
(leaf spot), Botrytis cinerea®l 2|8t A F 5 o] (gray
mold), Fusarium oxysporum f. sp. cattleyae® ©]3+ 47
B2 S (bulb and root rot), Rhizoctonia solanioll @

3 B2g) - 271434 (root and stem rot), Sclerotium rolfsii
o &3t 7] ¥4 -2 (basal rot) 5¢] B o] UThFarr
=, 1989). L&e| 75 sl 8l Erwinia carotovora
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of A At F-EH (soft rot) F oxysporum f. sp. cattleyae
o3 F-IW B (EBR), Collectotrichum gloeosporioides
oIgt BAY, B. cinerea®l] 9% AT Foly So] B
EAS %E}(%%’fw‘%mﬂaﬁ, 2000). F=HF] o) o
& Bis s dENE A A gk

et A$ S S B E WL Cucumber
mosaic virus(CMV), Odontoglossum ringspot virus(ORSV),
Orchid fleck virus(OFV)ell ]38 3 %) 7 5 W (Necrotic
spot)°l, Erwinia chrysanthemiol 23t A4 T-249 (soft
rot)e], Xlztell 9Jgt W= C. gloeosporioides °]3F &
A ¥ (anthracnose), F oxysporum, F. proliferatum, F solani
o &gk ]S (root rot)o] HiLEe] Yo} L Eek
ol 9§ B2 CMV, ORSVOl )& nlolz}2ay wro] n
o] JvhAEH 83, 2004). H2o)E Ted s
F& Sclerotium rolfsiiol 13+ @3 (Kim £, 2004)3}
U Aol (@ %, 2006)°0] HAE i)

2 dre AV G B B AES 2
e Uells 3@ FTERe R 2R an
B B¥ Fusarium spp-2 5733153 HUAS 2A1ekg

HEA Bl AR 5

DE 1Mo WEs A5E 248 Ll 57
U3 FWRAE S wLae) AR slokel &
AN S HRAE TS ek 238 39 7%

EtOH®} NaOCI(HE Cl 5% 1%) &0z FH A
I ARFE 33 AFE 3 Agd RN 2 2
Y F ESHdu) ] (water agar, WAl X414t} 25°C &

Table 1. Investigation areas and farms of the moth orchid
(Phalaenopsis spp.), Pung-nan (Neofinetia falcata) and Nadopung-
nan (Aerides japonicum) fusarium disease surveyed during 2004
to 2005 at Namyangju, Kyonggi province in Korea

Investigation areas of No. of
Plants N . investigation
amyangju P
arms
Beayang-ri, Jinkeon-eu 6
Phalaenopsis spp. vang . P
Songneun-ri, Jinkeon-eup 1
Jinkaun-ri, Jinkeon-eup 1
Neoﬁnetitzlfalcata Saneung-ri, Jingen-eup 1
an .
Aerides japonicum Dokoek-ri, Wabu-eup 1
Ipea-dong 2
Total 12

el 2 2Ry 7

271914 347 i = FAR gAY MRS AF st
o] ZFAFshA vl =] (potato dextrose agar, PDA; Difco)oll &
A4S o - BYEAY B2 E Fusariumi2 PDA
iR oA 397F v F $- TR o] 2 s ulA] (carnation leaf
agar, CLA)(Fisher 5, 1982)¢} PDA ®jX]ol] X]’}3s}o],
25°C, 1271748} AL =7 el A CLA wiA M=
159 st Fol e FAe BAERe Fe) &
NP BF, A7), A¥e, LJEAEA] #
7, FHEREe] §Rok JeE FEslaL, PDA wiRg
oNA vi gt AM FA] SR, #F5o] M3t wix A
o] MAYPA T EHS ARSI °lE 23S Burgess
5(1994)3} Nelson 5(1983)8] 7=l wlgl 339
Had AR, 53 271715 B Hu‘ﬂﬁgé’*oi
—‘?—Ei TTEERY E oxysporumTEH3E, PF4), F proliferatum
(FFHE, PF2), F solani(dFHZE, PF8) 359 Fusarium
& AREste] WA ARS AABIATH FE5H 24
— F oxysporum PFA, F solani PF8, F proliferatum PF2
%5 3%9 FusariumdS CLA ¥WX|ol|A 149 H9oF 25°C
o Al w3t petri-dishell HBa¥® 0.5% Tween 20 &S
ol ¢ WEoE Fodl H, Ha /HE ol g3t o
AHAIE Aol 2R g (Zh2 2.6X10°, 3.4X10°, 1.0
X10°spores/m/)& RHEO} Ml 7 TE T 5mP H
FetAdch 2zt s, T, d=F e HEe $ 25°C
o] Fd73(dew chamber)ollA| 48X]7F ] & A|&AIH)
t Azl W Ag wj=elA] Aushis Az
tod 2 AR5 AT WA EE 40 9
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Fig. 1. Root and basal stem rot symptoms caused by Fusarium spp. on moth orchid (Phalaenopsis spp.), Neofinetia falcata and Aerides
japonicum. (A-B) wilting symptoms and discolored lesion on basal leaf (arrow), (C) basal rot and (D) discolored lesion on vascular
bundle of Phalaenopsis spp.; (E) basal rot and (F) shoot die of N. falcata; (G) basal rot and (H) shoot die of A. japonicum.

do) v, 53] Axe| deo] F3iskA AstE At
(Fig. 1A). F5° wetMe J3 2 /A el &
AAHAM FRF A EF TAE Y7 8 th(Fig.
1B). 53], 7] 7179 B2yt A4 AdE
FRF-A7E AMEHIL o] 7919 o] A HolZth(Fig.
10). ol & 4L Ul AAE 322 e By
AAF 749 =@57F ZAdEo] USUThFig. 1D). T&

of YJehte WA XAR7F 2 sI5L(Fig. 1E), &3] 4l
Z7F wEk5 v (Fig. 1F), €4 B33 2 71FE Hof
UATH =TT HAedx 7] 7|F7F 235 (Fig.
1G) Azrt 2et&3, g4A By 1 7lFe ZAWE
O ojde] AxFAo] o]FIX|A] LUTHFig. 1H).
Fusarium spp.2] £¥ 2 $A. 200443 20059 =9
AR TS T 27IAAR 2 ey g FHe=
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Table 2. Isolation of Fusarium spp. from diseased plants of moth
orchid (Phalaenopsis spp.), Neofinetia falcata and Aerides
Japonicum from 2004 to 2005 at Namyangju, Kyonggi province

Infection part . No. of

Host plant of plant Location isolates
. Crown Jinkeun-eup, 18
Phalaenopsis spp. Root Namyangju 15
Neofinetiafalcataand Crown Ipea-dong, 22
Aerides japonicum Root Namyangju 4
Total 59

Table 3. Isolation of Fusarium spp. from diseased plants of moth
orchid (Phalaenopsis spp.) from 2004 to 2005 at Jinkeon-eup,
Namyangju, Kyonggi province

Fusarium spp. Isolated plant part 'No. of . % O.f
Crown Root isolates  isolation
F. oxysporum 3 1 4 12
F. proliferatum 4 1 5 15
F. solani 11 13 24 73
Total 18 15 33 100

B SYNE] Fusarium spp”t £21= ACH Table 2). Fusarium
spp.E ATl FE AMET e A4S duisk ¥
2 yEFde] 2 AQuEZ e oldE 4 ’\]
= 89 AARFH FE ZYHAT. AES
Yellle S do] =38 2R 249 A
FE Vel e B EEE 2T 33709 Fusarium spp.
RS H(Table 3), 2 £ ¥ Fusarium spp.<
st A3}t F oxysporum, F proliferatum, F solani 3%2
2 ERIHU o] F F solani7} FUFH oz F-RIwr}
EUTHTable 3, 4). A1E2 24L Y= 233 Vs
T =R Z4WRY] 2AF Hg S4E Yehle B
ZZHE 5% 26009 Fusarium spp 7} F-2] %% 2™ (Table
5), T2 #2¥ Fusarium spp2 5788 A3 F oxysporum,
F proliferatum 2522 %< Q?i\i} Aogew F
oxysporum®] W57} 2HK(Table 5, 6).

ol & 3% Fusarium spp. 59 S8 wj¥%, Fej=
EAL F oxysporum3 F. solani= L E A 3HE
A& 8IS F proliferatum= 8B43R o} P E
F oxysporum®; F. solani= TdATZ5FE monophialideol] #]
A2YHBEAAEA A=Y F proliferatumy= mono- -+
polyphialideol| A} A =o] g th(Table 7). T A
= EXJQO%E}. F
solani(f+"3 A WN; Nectria haematococca)®} 73-% CLA Wi

A dolX FAE A7t o 2 RE AFEAte Aol &
Z= ATH(Table 8).
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- F oxysporum, F. proliferatum 2% 2.

Table 4. List of thirty-three isolates of Fusarium spp. from
diseased plants of moth orchid (Phalaenopsis spp.)

Isolation No. Location Fusarium spp. Infection parta
PF1-1 Jinkeon-eup F. proliferatum C
PF1-2 Jinkeon-eup  F. proliferatum C
PF2 Jinkeon-eup  F. proliferatum C
PF3-1 Jinkeon-eup  F. proliferatum C
PF3-2 Jinkeon-eup F. oxysporum C
PF4 Jinkeon-eup  F. oxysporum C
PF7 Jinkeon-eup  F. oxysporum C
PF8-1 Jinkeon-eup F. solani R
PF8-2 Jinkeon-eup F. solani R
PF13-1 Jinkeon-eup F. solani R
PF13-2 Jinkeon-eup F. solani C
PF13-3 Jinkeon-eup F. solani C
PF14-1 Jinkeon-eup  F. solani R
PF14-2 Jinkeon-eup  F. solani C
PF14-3 Jinkeon-eup F. solani R
PF14-4 Jinkeon-eup F. solani R
PF14-5 Jinkeon-eup  F. oxysporum R
PF17-2 Jinkeon-eup F. solani R
PF21-5 Jinkeon-eup  F. proliferatum R
PF22-1 Jinkeon-eup F. solani R
PF22-2 Jinkeon-eup  F. solani C
PF26-2 Jinkeon-eup F. solani C
PF27-1 Jinkeon-eup F. solani R
PF29-1 Jinkeon-eup F. solani C
PF29-2 Jinkeon-eup F. solani C
PF29-3 Jinkeon-eup F. solani R
PF32-1 Jinkeon-eup  F. solani C
PF33-1 Jinkeon-eup F. solani R
PF33-3 Jinkeon-eup F. solani C
PF36-1 Jinkeon-eup F. solani R
PF36-2 Jinkeon-eup F. solani R
PF36-3 Jinkeon-eup F. solani C
PF37 Jinkeon-eup F. solani R

C: crown, R: root.

Table 5. Isolation of Fusarium spp. from diseased plants of
Neofinetia falcata and Aerides japonicum from 2004 to 2005 at
Namyangju, Kyonggi province

Infection part of plant  No. of % of
Fusarium spp. ; i i
Crown Root isolates  isolation
F. oxysporum 21 4 25 96
F. proliferatum 1 - 1 4
Total 22 4 26 100

Fusarium oxysporum. PDA WX A FAMY o]
23, 7learre] g4 Ao, 4% Az HS
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Table 6. List of twenty-two isolates of Fusarium spp. from dis-
cased plants of Neofinetia falcata and Aerides japonicum

Isolation No. Location  Fusarium spp. Infection part*
AP1 Ipe-dong  F. oxysporum C
AP5-1 Ipe-dong  F. oxysporum C
AP5-2 Ipe-dong  F. oxysporum C
AP6 Ipe-dong  F. oxysporum C
AP7-1 Ipe-dong  F. oxysporum C
AP7-2 Ipe-dong  F. oxysporum C
AP8-1 Ipe-dong  F. oxysporum ,C
AP8-2 Ipe-dong  F. oxysporum C
AP13 Ipe-dong  F. oxysporum C
AP14-1 Ipe-dong  F. oxysporum C
AP14-2 Ipe-dong  F. oxysporum C
AP15 Ipe-dong  F. oxysporum R
AP16 Ipe-dong  F. oxysporum R
AP17 Ipe-dong  F. oxysporum R
AP19 Ipe-dong  F. oxysporum R
AP20-1 Ipe-dong  F. oxysporum C
AP20-2 Ipe-dong  F. oxysporum C
AP20-3 Ipe-dong  F. oxysporum C
AP21 Ipe-dong  F. oxysporum C
AP22 Ipe-dong  F. oxysporum C
AP23-1 Ipe-dong  F. oxysporum C
AP23-2 Ipe-dong  F. oxysporum C
AP26 Ipe-dong  F. oxysporum C
AP27 Ipe-dong  F. oxysporum C
AP28 Ipe-dong  F. oxysporum C
AP29 Ipe-dong - F. proliferatum R

?C: crown, R: root.

ol Mo} v ¥l wet A Rt o Wadlth
(Fig. 2A). ¥ A=} (sprodochiays AF 4] L AR Z
o, Wiz dHe] Mo tjgfsie], Ho] gAY F B
ZHe Jepfgich 42324 ¥ A (microconidiay= 715~ 5
HaiA ZAHAL & e AERE Ho Jon, ¢F
(oval), 7' F R ¥ (kidney-shape)2] BEE BHo|X A7|e
(3.6-) 4.8~8.4(=9.6)X (2.4-)2.9~3.6(=4. DumHAT}. NFEAY
¥ ZH(macroconidia)Fig. 2By %314, 7t 4 EY

Table 8. Comparision of mycological characteristics between the
present isolates from root and basal stem rot of moth orchid
(Phalaenopsis spp.) with Nectria haematococca (Fusarium
solani) described previously

Nectria

Present isolate® b
haematococca

Structure

Conidia
Microconidia (um) (6.0-)7.2~19.2(-21.6) 11.0 x 3.5
% (2.9-)3.6~4.8(-5.3)

Macroconidia (um) 3~5 septa 3~5 septate

(26.4-)36~60(—66)  43~60.6 x 4.0-6.6
x (4.1-)4.3~5.8

Chlamydospores present and formed  6.6~11.6 x 6.0~8.6

(um) singly and in pairs

Perithecia (pum) - 337.1 x 283.7

Asci (Length) (um)  62.4~84.0(av. 71.6)  ca. 80

Ascospore (Lm) 9.6~134x4.8~72  8.0~11.8x4.2~6.6
(11.7 x 5.5) (104 x 5.2)

*Measurement was made after 20~30 days of cultivation on PDA and
CLA medium.
®Described by Morita et al. (1992).

Table 7. Mycological characteristics of Fusarium spp. isolated from moth orchid (Phalaenopsis spp.), Neofinetia falcata and

Aerides japonicum
Structure Mycological characteristics®
FE oxysporum E proliferatum F soloni
Conidia
Microconidia  abundant, generally single-celled formed abundantly in chains from abundant, generally single-celled
polyphialides
shape oval to kidney-shaped oval to club-shaped with a flatted base  oval to kidney-shaped
size(pum) (3.6-)4.8~8.4(-9.6) (4.5-)7.0~10.0(-12.0) x 2.5~3.5 (6.0-)7.2~19.2(-21.6)
x (2.4-)2.9~3.6(—4.1) x (2.9-)3.6~4.8(-5.3)
Macroconidia  abundant
shape sickle-shaped, with an attenuated slightly sickle-shaped to almost straight, tick-walled, and generally ¢
apical cell and a foot-shaped basal 3~5(-6) septa ylinderical, apical cell is blunt and
cell, 3(-5) septa ‘ basal cell is round, 3~5 septa
size(um) (18.0-)26.4~36.0(-37.2) x 3.6~4.8 (28-)43.0~65.0 x 2.4~4.8 (26.4-)36~60(~66) x (4.1-)4.3~5.8
Conidiophores ~ monophialide mono- and polyphialide and monophi-  monophialide

alide on branched conidiophores in the
sporodochia

Chlamydospores present and formed singly and in pairs absent

present and formed singly and in pairs

"Measurement was made after 20~30 days of cultivation on PDA and CLA medium.
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Fig. 2. Mycological characteristics of Fusarium spp. (A) pigmentation on PDA medium of F. oxysporum (F. oxy), F. proliferatum (F. pro)
and F solani (F. sol); (B) macroconidia formed on aerial mycelium of F oxysporum; (C) macroconidia produced abundantly from
monophialides on breached conidiophores in the sporodochia, (D) macroconidia, (E) diphialidic conidiogenesis and (F) microconidia
formed on aerial mycelium of F. proliferatum; (G) chlamydospores, (H) macroconidia formed on aerial mycelium, (I) perithecia (arrow)
formed on CLA medium, (J-K) asci and (L)) ascospores of F. solani (teleomorph; Nectria haematococca).

(sickle-shaped)©] 22 SF33} 3(-5)71 ] 28 2gom, &
FA| Z(apical cellye 7F=x, 715 M Z(basal cell)= foot-
shaped®]al 7]+ (18.0-)26.4~36.0(=37.2)X 3.6~4.8 um%
o} B EA732 A (monophialides)©] ™, T8 217} &
A 8+ THTable 7).

Fusarium proliferatum. PDA ¥W]X] 9] 447+ w3t 4
I dd B FAASEE 25°CA A 5.0~7.0 mm(av.
57 mm)E WEY, 23 7)FHANE HSde o
v Fghell whEt Hepd o2 W ch(Fig. 2A). LA
(sprodochia)= QA ML wfry, wix] o] Mo ok

sto, Mo] gAY e BEpS Yepfidth AP EA
FEAHFig. 2F)= S TR FAEEJAL T A AE
2 yojglom, ¢ (oval), =53 (club-shape)] FHE
Z+3 o) =& v} (pear-shaped)S YEFRSH, theF
& Zolo AT FAHT A7 E (4.59)7.0~10.0
(-12.0)X2.5~3.5 umAth. LA ExKFig. 2C, D)= ¥
e, o7b #o X ¥(sickle-shaped) = AX & 7}
Z+al, S (dorsal surface)?} Wl (ventral surface)®] 712
By o HHhE o|FJom, T3 3~6719 AE B
om, AR E(apical cell)E hookel, 715 M} X (basal
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celly= foot-shaped® 2 7] (28-)43.0~65.0X2.4~4.8 um
Aok FAEA7E L dAF FA 3= monophialides 2}
poliphialides(Fig. 2E)°] ™, FH ¥ a}= EA131A] &%t
(Table 7).

Fusarium solani. PDA WX oA FAIRAA o] Wz
71ZdAte] BAdo] Btk vix] HRe) A2 thfsie,
Aol gAY e oFE AL YelthFig 24). &
FEAEAE vl FHEA FAHAL ¢ 7Y Az
oo, B3 (oval), '3F EU¥(kidney-shape)e] )
0)3 AINE (6.0-)7.2~19.2(-21.6)X (2.9-)3.6~4.8(~5.3)um
Rt HH B X AFig. 2H)= 534, 888 2
(stout and cylindrica)2. 2 F& 3} 3~57]2] AHE& HYo
o, AF-A Z(apical cel)= €o] ¥ SZtH(blnt and
rounded) 7] A E(basal cell)= foot-shapedS.Z 7|+
(26.4-)36~60(=66) X (4.1-)4.3~5.8 um I t}. B £ 27 -2
@A (monophialides)ol W, FHEZx}= EA435l3, E3] #
& o]Fo] A EATHFig. 2G)(Table 7). T3 CLA WA
WellA FAeE Apdzh(Fig. 20), A (Fig. 21,K), 2 A
ZANFig. 2L)E #&AsIA F solani®] ¥4I Nectria
haematococca’s 2218+ Th(Table 8).

WA, Fusarium spp.& EAHE F 3F3HYH ¥

& sdo] FaEE Sl el Assch Aol
£ AEF AT Aol7h MR VA ggkont
Uk AgaE 83 DA ez w90 ATl
99 FQUT el Aol FREE 2uHE 34S
2 5 9T e 5HW Bt 100 7k 9 24 8
gol Fale 34| Uehgon] Mo =37 =Y
Tt A% B2 AL wu sl Hdusic e
1

3 Bgk A7) dtdol FstEe #dol ‘4"‘4“4’7
AAEE7E =8 2oz Bes e A3
A o] Z dHAeH U A FoAAME B3 5

o] |A desth HdY 434S
(Table 9), F-AglFollMe W o] HFEX] dgto
Y F oxysporum 33323, FEF td)] 1.5 o]

U9l 71% 297} Base 4ol tehdth =
=

WX =S JelW I, F solani®t FE proliferatum®l] W3]
£ gz e wiAsE YEbith

g-

LAl A Fusarium spp.o] 213 o] He=
moniliformedl| €18+ R 3&|(Dendrobium phalaenopsis) Zj
LHFEHY (] &, 2003), F oxysporum, F. proliferatum, F.
solanioll 213+ AR Y]&(Cymbidium spp.) "FHo2 = (Lee
5, 2002) 23] SHT NP (Kim F, 2002)°] B
FHe] gt} Kim 5(2002)& ©|& WAA Fusarium spp.
ZolAM F solani®] E-3WN=7F 74 =0k sttt 2004
W 20059 =] AX FEE 2 AqdMe THT
AN e E solani®] ETRI=7F FUF LR Egton
(Table 3), ©] AS$E FZ AL o] &3 THT F73A
W Erkel BN 4R FE EEHACY
F Y ZFdds A O R F oxpsporume] FEIRI=
7} AtiE o2 =9th(Table 5). B 4FA Fllol $1x]3
ST T L U=FEE et sle 1270 st
g FU13 oz WEste] A7 W WS AN 4
I F T Y Fusarium sppol % 71715 2 8
Aol dF PSR L, 53] FHoz s

o] B3t FriolA Hart A& BT VeE e

7§ Fusarium spp.ol 23k E7171% & By o] 4
T ALY Hale =2A O}S’&‘jr

Fusarium spp.oll 23 gdle 2 o] A1} Ay
7t Y& EAZ Y5t T:"f}(vascular)oﬂ g3 5
F43] S5t =aS B 548 BHst 23S T
3] Wil AEAE FFEe olFe] WalEo Al
S54L ez 29 2EEe AoE d4EA e
o, W& Fusariumo] 2% WS =FHH(vascular
disease)ol2t 3t & whehx A§A| 71V Aa 7o
w2} ghoFst 242 Jeldti(Agrios, 2005). S oA
F oxysporuma F2 HE9] A ARt U2 B4
2 JYste =P (vascular)ol] 283 F FH3] 5231

Table 9. Pathogenicity of 3 species of Fusarium isolated from moth orchid (Phalanopsis spp.) against Phalaenopszs spp., Neofinetia

Jalcata and Aerides japonicum

Disease severity index®

Treatment Phalaenopsis spp. Neofinetia falcata Aerides japonicum
F. oxy F. pro F. sol F. oxy F. pro F. sol F. oxy F. pro F. sol
Spore inoculation 1.6° 0.8 0.5 1.0 1.0 1.8 1.0 1.0
Control (uninoculated) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

“Disease severity index was based on a scale from 0 to 3: 0=no symptoms, 1=lower leaves wilting, 2=plants showing curled yellow leaves and
lower leaves dead and drop, 3=dead plant. Disease index assayed 12 weeks after inoculation.

®Values are the mean of 3 replications.
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