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This study was carried out to determine the causal agents of soil-borne fungal diseases that pose a threat to
the muskmelon production in Cheong Yang, Korea and to investigate the potential effects of hot water
drenching and three fumigant (metam sodium, dazomet and methyl bromide) on these diseases. As the agents
of the diseases, Monosporascus cannonballus, Didymella sp., Fusarium sp., Phytophthora sp., were detected.
Hot water and the fumigants were treated on two successive cropping seasons of melon. Soil temperature was
measured at 0, 10, 20 and 30 cm soil depth. In 2005, soil sterilization by hot-water was more effective signifi-
cantly to control of the diseases than by fumigant. yield was the highest in hot-water sterilized plot as
39 ton-ha™'. Dazomet (50 g/m?) treated plot was followed as 23 ton-ha™. In 2006, hot water sterilized plot
showed higher yields than non-treated plots (14.8 ton-ha™). But the other three fumigant contained Dazomet

(50 g/m’) were no difference (P<0.05) in yield.

Keywords : Didymella sp., Fusarium sp., Hot water, Monosporascus cannonballus, Phytophthora sp.
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& E259 0k Mertely 5(1993b)& & A3A 8 E
SHYAAORE M cannonballus®l F24E B3tJTh 3t
H, Q3R] EYAAYOE 1254 o] EY AFL E

FU EAlsle B, Fx, AFe E2E Zol7] 93

of "4 WRb ol JEAF A AE AEte A%
Ao A 2001 dHE A3 tH(Nishi &, 2005). =34, 1
24(90~95°C) EYAF = HEZ(0~-30cm)e] &5

78~52°C7HA] A A B £ shehA 3l Y ESHH
EA] HIlE FEAA 7 9 ZHlo] ffo}:/g-ﬁgj\l:]-_l_ H
3131 tH(Takai 5, 2003; Stapleton, 1996). Basile 5(1997)
of st 2 Aagd BEYESF Aol Phytophthora
fragariae, Cylindrocarpon destructans 18132 F solaniol
HHE EFowRY FATe vwste] £ o 27] £
be WA Z7HII T BTl EE, 780 9
st B A2 Pythium spp.2}+ Phytophthora spp.&l A7
= AN B EAlste T WHdEY 2xE &
EZ 5-10cm F$1A 80.4~100% 18] 15~20 cm
AellA 66.5~100% AASATHL B3ttt §H, EF
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W dazomet 50 g/m?®] E€ZH e 2HEZ 5-10em ZHo|
oA 2zt 95-97.1%, 15-20 em Zio]ol A 79.5-93%2] W
A UEE A A ZATHAL-Chaabi 5, 1997). &
Pinkerton 5(2002)2 AZESF 72 A @r)e] A
9 eEg SAFAIFI AL Rhizoctonia spp., P fragariae,
Pythium spp. ZL#] 3L Cylindrocarpon spp.2] 482 A
8] AAA AT Brsks

mepA, & A AsAmAed wEe 4% 9w
Mol G2 vAE EPPEe xS S4s
o) EY AR WA BF 1es 2 3T EF F
A AN ERHE PRt st
EXETLT
BAF Pel. AU AgAuFe wEoe

B A58 A4S 1 BElE 2004937 20056 &
76705 AT B FeE flsle] Wy iy
FRTE AA F 1% NaOCl §9L o] 8-slo] 38 5

FHA Afeisit. ol& ¥Ele] Wit 2 RE AL
A& wo] sm-PDA H]A|/doll HEske] 28°Col A 87t
HiFSIATH, B8 Phytophthora spp.2] E215 948 50 ppm
hymexazol, 30 ppm rifamycin Na salt 10 ppm pimaricin,
10 ppm benomyl& 7} corn meal agar(CMA) B =] o
&3t tH(Duncan &, 1987). iAo dAE RE Z

AU e

2UEe w4 wee 918l PDA WiAIA WeFere ol
|3kt

WY A, o) e yuto 2 5e Fegh
Monosporascus sp., Didymella sp., Fusarium sp., Phytophthora
sp.o] HYA-S AA A Y. Monosporascus sp., 7
28°C, CMA iR doll A 4~65- i F & b Eduiel
1: 19(V V)9 Bl &R Eget - E(ev homerunstar)Q]

g2lstel Bede ARSIk B3, Fusarium sp.
BEFFE PDA Il 102 Wi ¥ P9 )
10°spores/m/Z. 24§ 1447+ A3 AEL] of

A wetl e 347k AR ste] EEA BAste]

A 0} 3 CH(Korolev 5, 2000). 53}, Phytophthora
ZZ PDA HiR| Aol 747 vk & FAF A
Scem #Hst At FAFH FE &
dgste] 20°Col M 747 A efeto] 43
2 HaAde I H(Duncan 5, 1987).
oy, ARA] ESATE 2005-20061
2 FSr Eok‘%‘ﬁﬁ o ofgh Fal7f WAL A= B A
o] Algk WE AXA iR Al B0 A skl
t}. 05dole 224 #F, Dazomet 25, 50 g/em® 18]
27z piete] Al ol Azd WA
5X70=350m’ %2 Stk AA T A EFE 50~60
cm ZolZ A& & F& ZHolE #Hfsty] fs) AR
HZ7|(HF DD-650)E °]-&stith i dFHe+
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Fig. 1. Hydrothermal soil decontaminating machine(water temp. 92~98°C) and procedural view of hot water treatment (field prepara-
tion : width 5 m, length 70 m). A: Hot water treatment machine, B: Field preparation for hot water treatment, C: Drenching with hot

water for 3~4 hours.
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& B AT T 92-98°Ce LG (A 27] BS-
g 0] 83t 7-8E/hrsd] L2 4X]7F AF5He]
CHFig. 1). L5 #F F AIZHR EYZol 0, -10, 20,
-30 cm ZolA L& EZHFAUY. AT FEFIE
vl 24821 7N A B Bt oM X Tl ESR) 2%/10a0] 9HE

HIE Auste] BES A5,
Dazomet YA A g)= EGFiEo] & T4e539)
40% BEHAE W AHTF 22 25, 50 gm’e] TR
FH &3 10~15cm Zol2 2EY ZYS Fas9
o 2 Fole FHUYEA 100 pm)E o] &3] 77t
-85t th(Katan, 1981; Stapleton,1996).
Metam-sodium®} methyl bromidet= dazomet YAl

7¥eted Aesloich Ag+Y WAL 5X70=350 m*=
sior, 7% 2 me] 7H4S Fo 8-S ekt dazomet
Al 50gm’e] F=E A7 & A9} FYsA Hd=
WE3H T HEEA £ Metam-sodiumS A& Hlo| &
Table 1. Isolations of different fungal pathogens species

obtained from infected melon roots under plastic house in
Cheongyang during 2005-2006 growing seasons

Number of isolates

Fungal pathogens 005 2006 Total
Monosporascus cannonballus 12 15 27
Fusarium spp. 14 12 26
Didymella bryoniae 12 11 23
Phytophthora spp. 8 11 19

Others - 1 1
Total 46 50 96

o]-8-3F4 100 mi/m* BFA2] 31T} Methyl-bromide &
7l vEEd Bl AAE 50 gm’e] s A st
Rtk AE = EYRVIE S8 HdS AAT F 25U F
¢t S5 3F WE HA Y (cv. homerunstar)S 2 &1t} 4
EAdme A% 759 8t FAEAN S A
o1 BE datets ANOVA 2 Fisher's LSD AL 2]
=
2 2

W ¥ 9 49 AA. 200y 2E Az Al
Shg-2 o] v B2 RE F 95749 #FE #
LAt ©|EF M cannonballus 47+ 2T E 28.4%,
Fusarium spp.c 26702 27.4%, Didymella bryoniae= 23
MNZ 242%, Phytophthora spp.= 1970 & 20.0%, 71Ef
1.1%E YEPSTH(Table 1). M. cannonballusS}; Phytophthora
spp. 2 D. bryoniae®] RE #F= HEAES YR
W Fusarium sppi= WEME O] HAS JeERA] 2}

25 A5 @ FFA A 57 AFA 92
EdH e EY AF F EYZOM 2% HeE
A ated Table 260 YFEFA A TE 2005 A 2] ol A]

A
EG 7 PIIE EF FH2EE 724°C0 WA
i S

7R A&HATE T25 A7 A A2 ek B
2+ B -10, =20, -30 cm Zol9] &5+ Z+7} 820~
63.1°C, 74.3~44.7°C, 60.2~36.0°C 2 55.4~25.9°CE 25°C
o] & ztolE YERNUT} 20061 A ANAM = L&
FAFAE T ~10 cm Z4o)9 EYF2EE FHd T2.5°CE F
AT 38.9°CREL} 33.6°C & Ao)& et E%

3T .

Table 2. Differences of soil temperatures by hot water irrigation on 0, 10, 20, and 30 cm soil depth under plastic house in

Cheongyang.during 2005-2006 growing seasons

Soil temperatures after hot water irrigation

Soil depth

(cm) 1 hour 2 hours 3 hours 4 hours
Control  Hot water Control Hot water Control Hot water Control Hot water
0 61.0 72.4 62.1 79.2 62.8 81.0 63.1 822
10 42.0 69.2 432 70.3 441 72.6 44.7 74.3
20 35.0 42.6 359 46.8 36.0 54.8 36.0 60.2
30 252 39.6 25.7 44.0 259 493 259 554
0 47.1 70.0 47.6 773 479 78.9 47.9 80.3
10 38.3 66.6 385 69.1 38.8 70.3 38.9 72.5
20 31.0 40.2 31.2 459 31.5 52.1 31.8 59.1
30 24.6 36.2 24.6 43.5 24.9 48.1 25.0 53.5

Treatment date were 18 July in 2005 and 16 June in 2006.
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Table 3. Effects of hot water and fumigant treatments on the yield of melon under a plastic house in Cheongyang

2005-2006 2006-2007
Treatment Yield (ton/ha) Increased (%) Yield (ton/ha) Increased (%)*
Hot-water frrigation 39.0 a* 186.8 28.6a° 93.2
Dazomet (25 gfm?) 16.6¢ 22.1 - -
Dazomet (50 g/m?) 23.0b 69.1 203b 392
Methyl bromide (50 g/m?) - - 214b 44.6
Metam-sodium (100 mi/m?) - - 21.8b 47.3
Untreated control 13.6d 14.8 ¢ -

*Treatments were applied on July 18 2005 and 16 June 2006. Percent of increased yields compared with 2003. Fruit was harvested from Septem-

ber to October in 2005 and 2006.

®Values in the same column with different letters show significant differences at P<0.05 according to the Fisher's least significant difference

(LSD) test. Data are mean values of four replicates.

Table 4. Effects of hot water and fumigant treatments on disease
in melon under a plastic house at 2005-2006 trials

Disease incidence (%)
10 Sep. 2006 25 Sep. 2006 10 Oct. 2006

Treatment

Hot water irrigation ~ 0.01 a° 00la 0.08a
Dazomet 338b 431b 3099 ¢
Methyl bromide 225b 334b 16.54 be
Metam-sodium 4.51b 7.51bc 36.85cd
Control 6.60 bc 35.16 cd 81.42d

Dazomet and methyl bromide plots were treated on 18 July 2005 and
metam-sodium on 15 July 2005. Hot water irrigation period was
4 hours.

*Values in the same column with different letters show significant dif-
ferences at P<0.05 according to the Fisher's least significant differ-
ence (LSD) test. Data are mean values of four replicates.

Zlo]l —20 cm, —30 cm F-¢ ol &
Z ZeolE YeSIT

'05-'06Lﬂ B A e

TZ AollA wfg Fo} Ao
(Table 3). 53], A& Ffo] 1
29} WA 186.8% S 7HE o} of$- Eght), T wef
FEAYTY % 271 dazomet @] 9F B WA §9]
A = UTHP<0.05). ol# 8 A3b= 061 Aol 5
4 AHE HERA K (Table 3).

T, 2005-2006 3% 2lol| A A1 2ol 23 TAE A
Fe A 2 XY $ Aj7he] ﬁﬂrff:}?% sk S
(Table 4). T3¢ EFT BE A9 &L BT
ANM Q%R 71 =L AEA A E v wA gt
U IS e dFARSE dye] 79 ¥A ge
7P o B S-S YeER T methyl bromide # 2]
= 16.%% ]JT-EI e S8 Blvh 28y dazomet,

% metam-sodium * 2] ol & =& 7ke)

= 7}z 27.3°C, 28.5°CE]

<

al
[e)

T
s
T

oS AR S

rlo

T}(Table 4).

i
WES TA5 ARR 39 JUL AEse] ARHL
= 6-87) A1 AUl Agsiel YepHoR
A% Ausa a; Fzole 23 7)o A5kt 39

W Eoﬁo e Vgt Q@O]‘jr‘i} ‘3, 2005)
wrehx], B AP AEAA FEE vA = b
Eafel gk o8 7HA Ao 288 Wrish)
ot st
B A72005-2007)8 8402 Fdstr] flste] °
£ ] WHHBE 2 BB M cannonballus, Fusarium spp., D.
bryoniae, Phytophthora spp.®] 159 & WAL S &
BT, L S Fusarium spp.& BE FHo HAAHE U
EMA] 9= WM M. cannonballuse Helol 3 stA B
o) e AL FRIsIACt. Feltallkl M. cannonballus
9} D. bryoniae7} 24.0~28.1%% 53 th(Table 1). %
280 thh W Phytophthora spp.s= H14d0] 3l
% skt
AL B At AT (05. 7. 18)5F EYLEE 1
2 AF A FA BEFdo] —10 em, 20 cm 2 =30
cm ZoJollAl Zhzh 69~74°C, 43~60°C L] 3L 40~55°CE
A e o FA 2] 42-45°C, 35~36°C 18]
25~26°C= WalA Sglth ol et EeEE dE 51
oA 04, 799 TS EFZloPd At At} HSgh
78S Ve A th(Nishi 5, 2005). =3 Katan(1981)=
AXEd HYE A2 PE 5 EH o7 B9

U1o r
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—5em 99 52 60°C7HA] Z7HA)F|AL -15, 25 cm
Zolo] EYREE 77} 46.0, 712)3L 41.5°C7HA] =T

31 B3R QITHChellemi &, 1994). 3HH, 2005-063 A
i 7)1 7b e L BEokaFx| g to A o] 3 A A}

39.05/haZ T3 2(13.6%/ha)ot B ZA] 187%2] Z71E
Hol 2% {948 JYERY ATHP<0.05). '06-'07d 0=
metam-sodium3} methyl bromideE dazomet XA A7}
st Attt a2 AFA T e e 053
Aot FH3IM 3% TEHFIE B 1xe] FoA
< YERH AT ey, F-A2]ell ¥]3te] Dazomet, methyl
bromide & TFA A= FAHS AFHA &groy}
THL 203~21.85/haZ 39-47% =T} K3 dazomet
A#TH(50 g/mHN M Y] Fe 29 BF v 493 U
P ATt g, v AA T 38 2868 /hal
2 AR 93.2% =kou 05-06d A RohE d
#3] wEekti(Table 3). ©]& '06-'07 A& Al =30 cm Zlo]
o] B =7} 54°CE '05-'06d 2]}t v]£=8tg 7] W
ol LEASE Qg A Folgty Brle ot o
g, A GAIZ17F 1718 A A7 1o DY wEA M E
RNem e $ WE HAS FA] 3kK) ¢ 259 A
T =57 WEoR FPH oje L) FA)7)
£ =F AT BT 297 Ak 7heAol vl )
Folth. Edl gt g a27] WE AujA e Aoty
e 7] wjEol Auisrte AEL7IE SHshe Ao
oHEr F, 2005). $HE, 7], 45 5 AAF EvlE,
Q0] T HAANFE AAAMNBE B AGolA BlYd S
o]-&3F EYto] o]Fo{X| 3l i Gamlielz} Stapleton,
1993; Hartz 5, 1993). Stapletons} de Vay(1984) 2 Nishi
(2005)9) Bio] oJlH EYE ¥ I T ALLE 9
|3 EFte 2719 BEviE S 247 61%9F 52%
R8I 44%S} 36%S] HE FUAHTH
2 At Axt A Al =2 EPHATF M cannonballus,
D. bryoniae, Phytophthora spp. 52 AZbajulx] =248
Aol Agaclez diFEy] wEe] AZtEGRN Ha) i
AL JAEAL % TUE g8 22 3F 2 F24
@ Fol Bastt) ol# ZHoA Az By n
E #3) '05-'06d A g AL B At
o]-&3t] B AL /AT
olgl ARHITh ol EYFA
A

FYRG L vFEe 42 AAR A wd FHE
UERZ e AlER 4 S R EE Py
S Y Monosporascus cannonballus(28.4%), Fusarium
spp.(27.4%), Didymella bryoniae(24.2%), Phytophthora
spp(20.0%) & 77t EEatqth. 28 Az B
mayg o WA S Qe L2 B 2 FFA 3F 4
#x sty ARES AAAT L25(92~98°C) E
FHF ARl 0506 Al AT L 52~55
tons/10a) FF3tA T 2 A W Eo] 0.01~0.08%F F
2] o] W H6.6~81.4% )Tt =2 WA EHE YERARL
Hp<0.05). ol EYTS oA 359 A ET(54.8~
79.7%) Ht} 20.2~45.1% =dch L3, T4 FFHAE
EoFo| A o] AW (Fire blight), Al S5 (Fusarium wilt)]
g T 23] wghn $HE, 200520068 L2 HFEA
o] L 39E/Mao® T F(13.65/ha)oll B3]
o ol =] Fo49-& UERAATHP<0.05). LM,
Dazomet, methyl bromide 5 F5A Xgl= oFAl A27F
oS ooy e FAE Bt 39-47% EUTH
AH o7 TLF(92~98°C)E °]-83 AZA A B
A B 2o WAl adE vehfo] kAo ¢
gt FSAFRT a8l A A
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