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Fusarium wilt, caused by Fusarium oxysporum f. sp. niveum (Fon) is a serious disease in watermelon cultiva-
tion. Most of commercialized watermelon cultivars to Fusarium wilt are susceptible in Korea. Fon isolates
were divided into four races (races 0, 1, 2, and 3), based on pathogenicity in four watermelon differentials
including ‘Sugar baby’, ‘Charleston gray’, ‘Calhoun gray’ and ‘PI-296341-FR'. We obtained 7 isolates of Fon and
tested to determine race of the fungal strains. Fon KACC 40902 and Fon HA were race 0 and Fon NW1, Fon
NW2, Fon CW and Fon KACC 40901 were race 1. And Fon KACC 40905 was race 2, but race 3 isolate of Fon
was not founded. We also tested virulence of seven Fon isolates on three-susceptible cultivars of watermelon.
The isolates showed different virulence on the cultivars. In addition, to study the resistance characteristics of
watermelon to Fon, we selected three moderately or highly resistant cultivars of watermelon and occurrence
of Fusarium wilt in seedlings of the cultivars by seven Fon isolates was investigated. Among them, ‘Calhoun
gray’ is highly resistant to six Fon isolates except Fon KACC 40905. On the other two cultivars, disease severity
of Fusarium wilt caused by each isolate was positively correlated with the virulence of the Fon isolates. The
results suggest that resistance of the watermelon cultivars to Fon isolates is likely affected by the virulence of
the pathogen.
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TR 2 HS B E 8l AYsto] 7159 =i %
of AE9] 9125 Yo7)11, 9 ket A EYSHA F o
A= IAFSHA EkFlory 5, 2011). o] WHwt-& 7748 Al 2}
= 7H SRS At 715 A E o] Qloje B At
oA FEZE BED 4= 3L, 109 o] AEo] 7HeR A
2 GHA Qlo] YAI7E o3& W HtoltHCarlile, 1956).

SUR R FL Ut 28 Yo 7] Sl A%
9k ofu ]} (Lee, 1969), 24t 59| Hh-g-of] 2 glo]A 9] &
sl B I EITH(Cirulli, 1972; Crall, 1963; Martyn¥} Netzer,
1991; Netzer, 1976; Netzer2} Dishon, 1973). Cirulli (1972)= 4=
g 37} &3('Sugar baby’, ‘Charleston gray’, ‘Calhoun gray’)¢]|
o2t LA 2kolof| whet race 037} race 12 HE26}F3IT. ‘Sugar
baby= ZHAdo)a, 71 €] 7 F3F0l disiA= A= UE

= #+F+=race 0, ‘Sugar baby’, ‘Charleston gray’ol:= 4=
/d 18] “Calhoun gray'oll= A4 ¥hg< UHU= +5
+= race 12 HH5F L) ‘Charleston gray’e] #1432 kA A
3}Ao) 31 (Elmstrom®} Hopkins, 1981; Martyn, 1996), race 19]|
o3t AL UERY = ‘Calhoun gray'e] A3HAd-2 thelx} &
Ao g2 8A4351= Aol H =9 th(Netzere} Weintall, 1980).
1973 o|Aetdof A= race 03} 19 A 4=8F FFS
AAsh= M2 race7t S@3}to] o] race 22 Y53
(Netzer 1976; Netzer2} Dishon, 1973). 18] 31 1]=- Texaso| Al
T A wEF FF AL AlES S oF7|shE race 2
7} £33}t Martyn, 1987). 71 ©]% ‘PI-296341-FR’7} race 2
o A= et = As U5k =33l (Martyn} Netzer,
1991), - AARAS A A= o] A gow, &
2 AR} g FAAL 7 A2 AR -of) o3l ATkl 513
thH(Zhangi} Rhodes, 1993). 1 ©]%& Zhou 5-(2010)-2 race 29|
A3 Uet= 'PI-296341-FR| tialf 7=/ ¥H-g-= Uret
Y= 28 race 35 HsFgch

Sute] 92EE S WA Sl WEe R eiutetel
A A diES o83 HE Auli7t wol AHEEIL gle
U, i358T AJ7to] o] 2% 31 FZo] Hox]= THo] ¢l
th(Jo 5, 2015; Lee?} Lee, 1994). 3}5H4 ®IA| 2= E9F9] pro-
thioconazole} acibenzolar-S-methyl-2 #|23}aL -2 A
Hj5}= WA= W E B 15 QicHEverts 5, 2014; Mullett
5, 2017). 18]31 B9 T3A)2l methyl bromide & A}-8-3}4
EoF 252 51 whyo] QIGLoth BRI BAEo] A8 4
cHAverill 5, 1998; Ristaino2} Thomas, 1997). 752 Al
2 Ao Sl X|(Vicia villosa) S A 5] TAAA
T 714 EYolA s dRYort B2 WS
AAAZ 4= Qth= B 317} QthZhoul} Everts, 2004).

o
o2 AEHE AT = e Y T v AR EF
Auljsl= Zlo|th(Ayala-Dofas 5, 2020; Park 5, 2012). T|=ro]]
A= Fon race 19 gt A3 s FFo] 7HdE o Tuf=
31 Yok Martyn, 1996), B|=3} o] 22l Fofl A o]F FF<]
APAAE FrEg = 2L 52 race 271 SFsHATHL B
&) QIcHMartyn, 1987; Netzer, 1976; Netzer?} Dishon, 1973).
Ag EES IR Fon FESo| B uge| net 2
= AR FF MWLl gt 8771 S718kaL ck(Zhou 5,
2010).
4 B2 olgstel 4B3L AR YA 9
A=, A FFo] A& A A (qualitative resistance)1 A
F& AgAd(quantitative resistance)A A& FH5t= Zlo] E
f3}ch uSof| A= race 10] 7HA 7] B3E31aL 91w, race 1
o Tk A5 EEol Bl olrk Seteol e 1Ee
5 A7l 244 Fonoll Higt A F59 87 4
o, 7L F7I6IAL g QlElo] RES| o uheh A%
4 FF g 8471 S7ISkAL Qo @A =2 6 =
T F=24Y dsf ddoly =l FHIAE Hafs)
= ZEEFH S race 1 AFPL 2 T3 A E 2
A FF5o 2 HElto 5, 2015).
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o tigt A Sl et = A sh= Zlo] "asith A
A]

S

i)

Al

o

2 st SAahA e wael o] e e AaA
o T AR oA ol 5te] AT AR Sok &
]

o2

1}

[e]
1A Az WE FERAES A= S
] Fom-13} Fom-2 f-7&}o]| &fsf AgH/de] Uet
A2 HY4t2l F. oxysporum f. sp. melonis=
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2 AgHo] e 202 Peldl ‘Calhoun gray 9} S A
Aol AR B0 FABALA TAF 279) S8
E% 293 1740 AR B BES Astel, o] AL
v g2y 25 a4 BE50) A4 A=

1
2 2A}3te], ol5e] AaHy B4 Shlska shaick

= 2 df

11

FHUHZRAMT A= Fon 25 770E Aol 839
t}. o] & & KACC 40901, KACC 40902, KACC 40905 #F= =
225 H 9912 YAIE (Korean Agricultural Culture Col-
lection [KACC], Rural Development Administration, Jeonju,
Korea) 258 2oF Wr3fom, NWIZF NW2 5=+ & -F-H}o]
2 (Nongwoobio, Suwon, Korea) 2 F-¥| 2o wi¢tct 18|11
CWel HA 3= B3t oA et g2z o] U
et srbollA] Z 3t Eolt}. 3t Fon 770 w3+ potato
dextrose agar (PDA; Becton, Dickinson and Co., Sparks, MD,
USA) sl Z|of| A vjeFgt &, o329 oFAL 225 20% glycerold]]
o] -80°C deep freezerof| A% -sl| 7L Ao AH&-3F5TH

HEY FH. Fon F79] FARZS PDA w0l BES
11 25°Co)| A 747 aF et 39|, cork borerE ©]-8-5+o Fon <
o AF OB RE FARZHE 5 mm)2 ZEho] V-8 juice
broth (V8 broth; V-8 juice 200 ml, CaCO; 3 g, distilled water 1
lter) ¥}%] 100 mio]] 67 YE3hoAck, HET HlX|L 25°Col
A 79 E9F 150 rpm 0.2 Kehuj| k5l Sth Fon 73 v kAL
43 A== deA #AHE AARE Fofl Y4E2(8,000 rpm,
10, 4°C; Beckman Coulter Inc., Brea, CA, USA)3}1L, A5l
= AASL & A= B E Y & &S50l 2R |
sole Zujstek

338+& |7 (BX53F, Olympus, Tokyo, Japan) 5}ojl 4] hemo-
cytometer (Paul Marienfeld GmbH & Co. KG, Lauda-Konig-
hofen, Germany) & AH-3t0] 2} Hetolo] EAHAFHAYE
) S ARSI $AY BRI dol B2 93
M B2 343519 1.0x10° conidia/mle] =2 ZA 3}
o] Agof AFE-5FT 181 Fon #5-59] WYt uk &
o] A A=E Felslr] ¢gt Aol 3.0x10° conidia/
mle] &= 2 A3}t

Fon 77} @72 dlol2 A4E AalA,
g g2 2709 W Z359] ‘Sugar baby’, ‘Charleston gray’,
‘Calhoun gray’ ¥ ‘PI-296341-FR'] A5 ZH 5 A3 &

A AR LA E| (Rural Development Administration, Jeonju,
Korea) 28] 24 ot Aol AR-&-sF3ITh

Fon #3359 ¥dgE vlwslr] YsliAs, Jo 5(2017)9
B 310of whet Fonof| th3k ZHAd F8%0 ‘A EIA} (Asia Seed,
Seoul, Korea), ‘=4’ (Syngenta Korea, Seoul, Korea), ‘Z+
ZAE (Jangchun Seed Co., Chilgok, Korea) 37l 44} =&
Alsoll A Fdste] Aol AH&-skTE 18]l Fon 770 +5
o that 45t B A FEG 2AH] 9Isto, S0t o
B Z=20] AFREA}R (Sakata Korea, Seoul, Korea), Netzere}
Weintall (1980)9] race 1¢]] tjst A3+ o =2 X 113} ‘Calhoun
gray’ Jo 5(2015)¢] Zu}tol| x| Fon HAwE o] i3l S=A1%
S YeERH SeTE (Jeilseed, Jeungpyeong, Korea), Fon
race 1] o3} A3 S 2 FA|3H 2FE (Samsung Seed Co.,
Pyeongtaek, Korea), 744 &2 ‘AE)AF (Asia Seed)S A
Aol A&t

Fon w3=9] glo]& HAol| AHEE A &A= 8x16 28 &

ZA3XE(21 ml/pot, Bumnong Co., Gyeongju, Korea)ol| -8

AYE 235 (Punong, Gyeongju, Korea)& YW1l ZF £59] 22}
£ ZEG 1734 953 Sof, 2AHQR5£5°C)0f| A 29 190] A

NHeE 10Y F<t Aulste] Er|stct. 12| MU o5
S0 s ot B30 Aoy AEE S Slat A
Hof| AbE3E =k A EA = 5x8 SHE AZEZE(70 ml/pot,
Bumnong, Jeongeup, Korea)ol] Q|- 8-A&E 23 (Punong) & ¢
3 EZEG 1Y apF3t Sof|, 2A(25£5°C)f| 4] Aulstitk
2404 14 Aeste] 190] P A7k 2] vk 4=t
FEE Y] AHg sk

FUHBRABT ME. SUPIRYIE 77 27 9
o2 AR S HUF S AANTF U2 BEFGAHUo
U} GRS ZEOA Bobi WS BE A
A EAAE ] 308 Bt Ashsick

AEZEQ0 miipoye] A= 252

£ 323 B F2 2251 BE o), YHstel A
[e]

o3t 40t FE S0 92U
ol gt A E4e A | flsiA = scalpel HEH
& A3 o 5, 2017). 5% 8 SHE AZ L EO| A Zuf
vl & 1o scalpel (Cutter301, Peace Korea, Incheon,
= o] &3sto] AAF F FollA 0.8 cm ol LojA
SH0 2 Zo] 3 amt HES WelS Fste] WM AN E
o ol Eule el 2R T T AN 10mid B
=
=
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Fon #3+5 HET 4 f8HE 25°C FAGHE=E 95%
oAl A SHAEIR 24A)7F Z0F SAIA P8l B0, AE3 A&
A& F2F5A25°C AUEE 80%)2 0|55}l 320 12
A|7HA 3% ([photosynthetic photon flux density; 33343 33-3F
2} W] 55 pmol/m*sec) S ZAFSHHEA Auatach

baby of| A E*%

a8 4%&%} o oigt
ARE 58 Jﬂ | 1A B HE 8Y THE 18Y
T4 29 A0 2 St o] WAT FRRHS WAA

£ AAIsH3Th

BEANE P FR Y K Aot =yho] 2 oz iy
Al 0-42 STA 2 ofefj 9} Zro] Bz A} 51itt(Jo 5, 2017).
= 2 o BE 2AE] siAs A=A B S Eot
A &7) ot RS A2 2 B AEH detdlo] =] Z4W
oARE ZAFSITE W A= 0=70%, 1= 52 A
E|Z] grovt et = ZHE A, 2=X|5HE A= 1L, A
o] AAE A, 3=A|sH 21, AR 5o A
3] oAE A, —u} soH2 o}aau}.

Fon w52 U 4 & =
7] 184 bgzw— A% Aol o2 4% 89 555 16
U AL ASHE 2 A 2] T AR S
Rl o2 R Sl on, nixe §aAl 4% 18
A Fol w3 2 o] HE Selsheltk HE UK H 189
74 29 A0 2 WRALE B AT ofajel 2L Ao
2} R A3} AH 2 (area under the disease progress curve,
AUDPQ)E AAtst4th(Jeger} Viljanen-Rollinson, 2001;
Madden 5, 2007).
AUDPC = 37_[t(i+ 1)-ti] x [DS(i + 1) + Dsi]/2
n=HZAL %, timi WAL A9) BE 5 3t A %, Dsi=i

A0 HHHHZAE(%)

>
Zz
o

SHZM. 2E AYS A 10712 A=A FEsto
e, AL 23] Mg oSS Auti SAS T2
T3 (version 9.1, SAS Institute Inc., Cary, NC, USA) Z 2 13-
°]-8-5}o] ANOVA 242 st A2 Hizt H|wE fis}ho]
Duncan’s multiple range test (P=0.05)E A A|3}$ith

SHIGESRZHA TS0 20jA 8F. 4T 4g
2270w 770 #FES Zhou 5(2010)9] Wo] what
olaE

FAst 43}, KACC 40902 52} HA #529] tis}ho]
‘Sugar baby= ZF4=4J, ‘Charleston gray’, ‘Calhoun gray’ Z1]
11 ‘PI-296341-FRS A 3HA] HE-3-& YERHTHTable 1, Fig. 1A).
whebA] o] F3 race 00]3, BE PEEYY A4 40}
B0l WS osA ahnE AP fAA7 EFE St
E% U AU P H) o8] 7HsE Aol

183 NW1, NW2, CW, Z28]31 KACC 40901 #3528 479
I E£ 2 ‘Sugar baby’@} ‘Charleston gray’ 27119 &9
A A 28-S Hola1, ‘Calhoun gray’?} ‘PI-296341-FR’
27l9] ZZ o] A= AFA v e tHTable 1, Fig.
1B). W2kA] o]F 47)9] - 5=+= race 12 F83F3TE Aol A
831 45 = KACC 40905 #3+= §U3HA ‘PI-296341-FR’ &
Foll ATt AHdS vrehar, ymA] 3709 FFEol o
A= A HHS-S Ko race 22 ZA 31 cHTable 1, Fig.
10). Aol AH&-3t 77119 =5 SollA race 3= THE «5
= gi%itH(Table 1).

MEA SB38IL A= B2 race EEF
Hl= 5 A AAZ = 8 |4 F=220S 4o
+ Fon Frace 1 #5371 718 g £3E5h= A0 2 d8A 9l
o, race 2= G AGof| Mgk EAgtcial B 1= gicHMar-
tyn, 1996; Martyn} Bruton, 1989). ©|¢} &2] Kwon 5(1998)
£ 19943 S2ibet 5k FAol N HEEIE Belstn
race X E ZARIA=T 2270 o F race 081 57} 37,
race 1-2 87|], race 2= 117| & race 27} 7}AF W9k, o] race 2
© A=Ao s Ex3ria stk 2 AFol4 races F7E7E
77 FF F race 32 FAE FF = FUAT, F2lof| A= race
3 #F9 2AE E 118k tHZhou -5, 2010). ThebA] o=
ofu| race 3 #F7F EAL 4= = 7He Aol JLER, 39
Syt ok A AGofA g2 PR R S
5} raceE 5= Zo] -HMY] F=2Hol gt A]
P EFF SN 71998 = & Ao = A3t

>

EEE)

m$ mlo it

HEZ 7l FFe| Y, SygIRgyd
77 -"nL—,—(KACC 40901, KACC 40902, KACC 40905, HA, CW,
NW1, NW2)e] el afol& ZAFsE] $late] g/ 9 &

& AMEAE, el 2R 42t AE et g2 R
‘ﬂe“@% ZARRE A3}, 7719] Fon wtof] o7t 8f F5 7k §
=224 TS Z Aol UehdiA| ekt 2 Fon i35
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Table 1. Disease severity of Fusarium wilt on four differentials caused by 7 isolates of Fusarium oxysporum f. sp. niveum isolates and race
identification of the fungal isolates’

Isolate Genotype Race
Sugar baby Charleston gray Calhoun gray PI-296341-FR
KACC 40902 3.8+0.5°S° 1.5£0.7 MR 0.8+04R 0.5+0.5R 0
HA 3.5+0.7S 1.9+1.2 MR 0.8+0.6 R 0.8+0.8R 0
NW1 3.8+04S 29+1.1S 0.5+0.7R 0.3+0.5R 1
NW2 3.1+£06S 2.8+1.2S 0.5+0.5R 0.4+0.5R 1
cw 3.5+0.7S 3.1+£1.0S 1.0£1.2R 0.9+14R 1
KACC 40901 29+0.7S 3.1+1.0S 1.0+£0.5R 0.5+0.7R 1
KACC 40905 4.0+0.0S 3.5+0.8S 3.6+£0.8S 0.8+04R 2

*Ten-day-old seedlings of four watermelon cultivars with different genotype were inoculated with each isolate of F. oxysporum f. sp.
niveum by dipping the roots of seedlings in spore suspension of 1.0x10° conidia/ml for 30 min. The inoculated plants were incubated in
a dew chamber at 25°C for 24 hr and then transferred to a growth room at 25°C with 12 hr light a day. Three weeks after inoculation,
disease index of each seedling was investigated on a scale of 0-4, where O=represents no disease symptom; 1=discoloration of vascular
system, normal growth; 2=discoloration of vascular system, stunting; 3=discoloration of vascular system, yellowing and severe stunting;
4 =death.

®Each value represents the mean disease index+standard deviation of two runs with 10 replicates each.

“Resistance response: R, resistant (disease index [DI]=0-1.0); MR, moderately resistant (DI=1.1-2.5); S, susceptible (DI=2.6-4.0).

Fig. 1. Development of Fusarium wilt on differential genotypes caused by 7 isolates of Fusarium oxysporum f. sp. niveum (Fon). (A) Fon HA
(race 0). (B) Fon CW (race 1). (C) Fon KACC 40905 (race 2). 1, ‘Sugar baby'; 2, ‘Charleston gray’; 3, ‘Calhoun gray’; 4, ‘PI-296341-FR'.

off gt ko] JE2AY TS 2 Aol E EthTable 2, A FFY MEA, Tl 9 H-E | 770 Fon
Figs. 2, 3). Fee 44 AT F A4 391 F59] B AUDPCE

ol e ko] G2 AL HE 108 $RE & vHug
ZtolE YRt KACC 40901 #35 3 WS e UEhleH, I o0 2= KACC 40902,
B2F, SEuluy], ZEEE ]| 2424 0.3,0.2, 049 W =S He NWI1, HA, NW2, KACC 40905 422 2 7}7} 147, 15.7, 19.2, 201,
o, AW #58 HET Aol ARy, o], HHE 2635 Hylom, (W #32 JET Fole 252 7MY =
of 25289 =S UelthFig. 2). I Fon #FE 4 SITh(Fig. 3). o)) 2=, Aol AHE3 g 22
AL 189 Fof] B2 2 Y EE H|WSHH, Fon KACC Bt #3752 HYgd tet 24 370 A822 vYs 5 AU
40901 5 FET A¢ Bt IH== 1302 7P Wk ok o] 7 7t OF-2 CW 55 KACC 40905 & NW2
om, KACC 409029} NW1 0] QA= W E 26, 7 #3F, 11 The 182 HA, NW1 2 KACC 40902 #FE0]

&2 HA, NW2, KACC 40905, CW @& 402 B Wi 7F Aw o] e ehf9) i, KACC 40901 F3= e
£ 217+ 31,33, 3.6,3.90| 3 tH(Table 2). W& OFollth Adel AH&-Et Fon 771 w59 B
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Table 2. Occurrence of Fusarium wilt on three susceptible cultivars of watermelon caused by 7 isolates of Fusarium oxysporum f. sp.

niveum®
Isolate
Cultivar

KACC 40901 KACC 40902 NW1 HA NW2 KACC 40905 cw
Seotaeja 1.2+1.0°a° 2.5+0.7 b 26+0.7b 3.2+04c 3.3+0.5¢ 3.5+0.6d 39+0.2e
Nunettine 1.2+0.6 a 25+0.7b 26+0.8b 3.2+0.5¢ 3.2+0.5¢ 3.6+04d 40+0.0e
Kamchunkkul 14+05a 2.6+0.7b 26+0.7b 2.9+0.5¢ 33+04c 3.7+0.2d 40+0.0e
Mean 13a 26b 26b 3.1c 33c¢c 36d 39e

°Fourteen-day-old seedlings of three watermelon cultivars were inoculated with 7 isolates of F. oxysporum f. sp. niveum by cutting the
roots with a scalpel, and then 10 ml of spore suspension (3.0x10° conidia/ml) was applied into soil. The inoculated plants were incubated
in a humidity chamber at 25°C for 24 hr and transferred to a growth room at 25°C with 12 hr light a day. Eighteen days after inoculation,
disease severity of the seedlings was investigated on a scale of 0-4, where O=represents no disease symptom; 1=discoloration of vascu-
lar system, normal growth; 2=discoloration of vascular system, stunting; 3=discoloration of vascular system, yellowing and severe stunt-

ing; 4=death.

PEach value represents the mean disease index+standard deviation of two runs with 10 replicates each.
“Values labeled with the same letter within each cultivar are not significantly different based on Duncan’s multiple range test at P=0.05.

>
w

[0

KACC 40901 === KACC 40902
HA Nw2

—@— NW1
=@ KACC 40905

«

IS
IS
L

w
w
L

N

Disease index
~

Disease index

-
-

o

o

Nw2

Cc

KACC 40901 === KACC 40902 ==@= NW1 5 1

KACC 40901 ==#——KACC 40902 ==@= NW1
=@ KACC 40905

=@ KACC 40905

Nw2

Disease index
N w S

[
L

Days after inoculation

Days after inoculation

o
I

Days after inoculation

Fig. 2. Occurrence of Fusarium wilt on seedlings of three susceptible watermelon cultivars caused by 7 isolates of Fusarium oxysporum f. sp.
niveum. (A) 'Seotaeja’. (B) ‘Nunettine'. (C) ‘Kamchunkkul'. Fourteen-day-old seedlings of each cultivar were inoculated with 7 isolates of F.
oxysporum f. sp. niveum by cutting the roots with a scalpel, and then 10 ml of spore suspension (3.0x10° conidia/ml) was applied into soil.
The inoculated plants were incubated in a dew chamber at 25°C for 24 hr and transferred to a growth room at 25°C with 12 hr light a day.
Eight to eighteen days after inoculation at 2-day intervals, disease severity of the seedling was investigated on a scale of 0-4. Each value
represents the mean disease index of two runs with 10 replicates each.
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Fig. 3. Area under disease curve (AUDPC) of Fusarium wilt on
seedlings of three susceptible watermelon cultivars caused by 7
isolates of Fusarium oxysporum f. sp. niveum. The data were ob-
tained from ten replicates with two repetitions. AUDPC was cal-
culated by following equation. Values labeled with the same
letter within each inoculum concentration are not significantly
different based on Duncan’s multiple range test at P=0.05. AUD-
PC="7_ | [t(i+ 1)~ti]x [DS(i + 1) + Dsi]/2 (n=number of assess-
ments, ti=number of days after inoculation on assessment date i,
DSi=disease severity on assessment date /).
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Table 3. Occurrence of Fusarium wilt on four watermelon cultivars and one watermelon-rootstock cultivar caused by seven isolates of

Fusarium oxysporum f. sp. niveum’

Cultivar Isolate

KACC40901 KACC40902 NwW1 HA NwW2 KACC 40905 cw
Soknorankkul 0.0°a° 0.0a 1.0 bc 14c 20d 26e 28e
Chodangkkul 20a 2.1ab 24b 2.8 bc 3.0c 33 34d
Seotaeja 19a 24 ab 26b 2.8 bc 3.0c 32cd 34d
Calhoun gray 0.0a 0.0a 0.0a 0.0a 0.0a 26b 0.0a
ShinFR-bulsajo 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a 0.0a
Mean® 1.0a 1.1a 1.7b 21b 25¢c¢ 30c 31c

°Fourteen-day-old seedlings of each cultivar were inoculated with 7 isolates F. oxysporum f. sp. niveum by cutting the roots with a scalpel,
and then 10 ml of spore suspension (3.0x10° conidia/ml) was applied into soil. The inoculated plants were incubated in a humidity cham-
ber at 25°C for 24 hr and transferred to a growth room at 25°C with 12 hr light a day. Eighteen days after inoculation, disease severity of

the seedling was investigated on a scale of 0-4.

®Each value represents the mean disease index-+standard deviation of two runs with 10 replicates each.
“Values labeled with the same letter within each cultivar are not significantly different based on Duncan’s multiple range test at P=0.05.
‘Mean disease severity of two watermelon cultivars (Soknorankkul, Chodangkkul).
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Table 4. Area under disease curve (AUDPC) of Fusarium wilt on four watermelon cultivars and one watermelon-rootstock cultivar caused

by seven isolates of Fusarium oxysporum f. sp. niveum®

Cultivar Isolate

KACC 40901 KACC 40902 NWwW1 HA Nw2 KACC 40905 cw
Soknorankkul 0°a“ Oa 5b 7b 12¢ 16 cd 19d
Chodangkkul 10a 12ab 20b 25b 28 ¢ 30c 33d
Seotaeja 11a 13ab 21b 25 bc 28 ¢ 31 cd 35d
Calhoun gray Oa Oa Oa Oa Oa b Oa
ShinFR-bulsajo (rootstock) Oa Oa Oa Oa Oa Oa Oa
Mean® 5a 6a 13b 16b 20c 23¢ 26d

“Fourteen-day-old seedlings of each cultivar were inoculated with 7 isolates F. oxysporum f. sp. niveum by cutting the roots with a scalpel,
and then 10 ml of spore suspension (3.0x10° conidia/ml) was applied into soil. The inoculated plants were incubated in a humidity cham-
ber at 25°C for 24 hr and transferred to a growth room at 25°C with 12 hr light a day. Eight to eighteen days after inoculation at 2-day
intervals, disease severity of the seedling was investigated on a scale of 0-4.

®AUDPC = S [+ 1)-ti] x
DSi=disease severity on assessment date i.

[DS(i+ 1) + Dsi]/2 n=number of assessments, ti=number of days after inoculation on assessment date j,

“Values labeled with the same letter within each cultivar are not significantly different based on Duncan’s multiple range test at P=0.05.
YMean disease severity of two watermelon cultivars (Soknorankkul, Chodangkkul).
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