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Table 1. The isolation rate of Monosporascus cannonballus from tissues with

different root rot index'

Tissue Root rot index Isolation rate (%)
Root 0 69

1 82

2 73

3 40

4 9
Hypocotyl 0 0

Fifty-nine diseased plants of muskmelon affected with root rot/vine decline
were collected from fields and assayed for root rot index on a scale of 0-4:
0= Healthy; 1=Red lesion; 2=Necrotic spot; 3=Root rot; and 4= Perithecia
formed on root surface.

HARRBRERORET PERS

bABTABTERY SRR EHHIRRE RIS RR

} 47 gé.;fﬂ Mhrd R R Jg Wi * h TP iz e w e d 3 F (methyl
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WERB T 3 —’bwﬁﬂrWAwrwﬁwéﬂ@”oasﬁ,@mm
B FCIRTR A R CTAT (eI T Y R PR 1Y BT R N s
Nrjes » FIMEFE S B ERBAFROBFIPEFAZ O REFTHE

H e #?uﬁr,‘ T 7};@_ (breeding for resistance ) & ¥ (FengF it > k2 - > & ¥
A AFEREE Feo b PR FRABHMCY AR RETFEIURSMAOD

EFEEE 7 O 0 bl4eiE 4 A Ananas-type ¥ Honeydew ##8 & % BpF > %
2 BAVR o ) ﬁﬁff:ﬁﬁ'b‘_(ls’m ; © & Ananas-type #f& %11 ¢ F|pF > Bl
2B FEEN :}’ia'b‘_m o # 1% (crop rotation) = §_PB X F * e 2 2
SRR LA A F R LR R i
PeE A PR e d A G A SR ERABEEERA D 5 g2
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(£% -~ &%)~ » (Lagenaria siceraria Standi.) (A~ % ~ A% )~ ¢
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( Cucumis sativis L.) (8 £ )~ = N (Momordica charantia L.) ( B % 37= %)
g 4x N (C. melo var. conomon) (#1EF ~ B 5 v 4 ) £ 10 A% FH > &
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ik RN D RECE "S- SN R U S TR P e
Pl v 2 EII B RF B8 bAH LIRS EE T
( Lycopersicon esculentum Mill. ) ( % )~ ;F,% (Ipomoea aquatica Forssk. )
(¥ B 15 )~ ?%‘“(Chrysanthemum coronarium L.)( ~ E 48 )~ & gr.& (Vigna
unguiculata Walp.) (JL * ) 2 2 %3k9 ¥ (Brassica campestris L.) (1L v
F)BEBRN MR2REICF TR 0 B2 AREIER
Food T Ao g‘;gﬁ's:!}?;w%ﬁ.gg@ AHF RS o R I3 HI2F € &
B A H LRI T ITVYLT“ 2o B e wRmEE
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G {s i E A AN o

Fig. 1. The germination of
Monosporascus cannonballus
ascospore and the germ tubes or
hyphae attached to muskmelon
plant root. The observation was
made 12 days after inoculation by
the soil tube method, employing an
initial ascospore density of 3 x 10°
ascospores/g soil. Bar= 50 um.
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Table 2. Effect of host plants on the germination of Monosporascus
cannonballus ascospores in the root systems'

Plant Cultivar Geminated
ascospores/root
system
Cucurbit
Muskmelon (Cucumis melo) Autumn Favor (# 3 ) 77 a*
Honey World (% & J) 68 ab
Golden Prize (& ~) 66 ab
New Century (F7+ %) 64 ab
Japanese melon (C. melo var. Silver Light (42#&) 48 be
makuwa)
Oriental pickling melon (C. melo Silver Charm (4 &) 91a
var. conomon) White Skin (B % & £) 22 be
Bottle gourd (Lagenaria siceraria) Ever Happiness (-X ) 66 ab
Ever Rich (- %) 39 be
Cucumber (Cucumis sativus) Vantage (8 %) 55 ab
Watermelon (Citrullus lanatus) Empire No. 2 (% ¥ 2 %) 19 be
Knight (§ 1) 23 be
Squash (Cucurbita moschata) Strong Man (F4.) 18 be
Phoenix (& &) 33 be
Bitter gourd (Momordica charantia) K. Y.No.3 (B % #7= %) 21 be
Wax gourd (Benincasa hispida) K. Y. Trim (B % & 1%) 9c¢
Benefit (-] &) 5¢
Christine (-] ) 3¢
Loofah (Luffa cylindrica) Miriam (£ %) Tc
Cylinder (K %) 6¢
Non-cucurbit
Water spinach (Ilpomoea aquatica) TY No. 1 (¥*F] 1 52) 0d
Non-heading mustard (Brassica Ching-Chiang (7 L ¥ ¥) 0d
campestris)
Tomato (Lycopersicon esculentum) Santa (5 %) 0d
Garland chrysanthemum Big Leaf (=~ £ #4) 0d
(Chrysanthemum coronarium)
Asparagus bean (Vigna unguiculata) Li-Ren (} *) 0d

The ascospore germination was evaluated by soil tube method ( Stanghellini et al., 1996 )
in which the inoculum source soil had an initial ascospore density of 3 x 10* ascospores/g
soil. One single seed was dropped into each tube. Five tubes were assayed for each plant 12
days after inoculation.

Values followed by the same letter in the column are not significantly different at p> 0.05
according to LSD Test.
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Table 4. Pathogenicity test of Monosporascus cannonballus on 10 cucurbit
species in field study’

Pathogen isolation
Weeks after transplanting

Plant Cultivar 4 6 8 10 12

Cucumis melo Muskmelon 0823 - + + + +
var. inodorus

C. melo var. Japanese - - - + +
makuwa cantaloupe 1912

C. melo var. Oriental pickling - + + + +
conomon melon 1903

Cucumis sativus ~ Cucumber 2220 - - + + +

Benincasa Wax gourd 1202 - - - + +
hispida

Cucurbita Squash 1913 - - - + -
moschata

Citrullus lanatus  Watermelon 1100 - - - + +

Lagenaria Bottle gourd 0508 - - - - +
siceraria

Luffa cylindrical  Loofah 0312 - - - - -

Momordica Bitter gourd 1403 - - - - -
charantia

The plants were transplanted into field at Dec. 12, 2006 at Jiali, Tainan. And each two
weeks, two plant root systems of each cucurbit were collected to isolate the pathogen of
Monosporascus cannonballus in laboratory.

“-”= the pathogen of M. cannonballus could not be isolated in media, but “+”= it could.

W2 AP FEY OB EA TR FRA RHLERAAFTA A
EFASKEABEG RS BRAFBIREE 451 TR AR
(cleft inarching grafting) ~ 2| H 133 4%/ (cleft root inarching grafting) £
TRIVAEE S hn BIERRRD SR A LB e 7420
T BEFRAUFA A A F R AR T B
Falrie sk 5 AAEa AERAEZIRER BT AE R AR R AR
FenpEa S R RN AR TRITLER S AIRERY PR T8
TR A ER AR RS S R E BRI o
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Fig. 2. Effect of incubation period on the germination of Monosporascus
cannonballus ascospores around the muskmelon roots. The ascospore
germination was evaluated by soil tube method employing an ascospore density
of 3 x 10” ascospores/g soil. One seed was seeded per tube. Five tubes were
assayed every day for each plant after inoculation. Error bars showed the 95%
confidence interval.
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ABSTRACT

The occurrence of root rot/vine decline of muskmelon and its
disease management by grafting

Lin, Y. S.!, and Su, J. F.*?
! Department of Biotechnology, Asia University, Wufeng, Taichung County,
Taiwan, R.O.C.
* Plant Pathology Division, Taiwan Agricultural Research Institute, Wufeng,
Taichung County, Taiwan, R.O.C.
* Corresponding author, Email: forte9135101@tari.gov.tw

Monosporascus cannonballus caused root rot/vine decline of muskmelon.
Sudden wilt of most infected plants occurred in the field at 2 weeks before
harvesting. In greenhouse inoculation tests, using soil tube method, the
ascospores could germinate in the rhizosphere and the hyphae penetrated into
root tissues in such plants as muskmelon, Japanese cantaloupe, oriental pickling
melon, cucumber, wax gourd, squash, watermelon, bottle gourd, loofah and
bitter gourd. Field survey results showed that the host range of M. cannonballus
included muskmelon, Japanese cantaloupe, oriental pickling melon, cucumber,
wax gourd and bottle gourd as rootstock for watermelon in Taiwan. Besides the
muskmelon, which was usually seriously damaged, the root rot/vine decline in
other 5 cucurbit plants were limited to some locations in Fangyuan of Changhua
County or in the greenhouse. In addition, this pathogen could only be isolated
from infected roots. The isolation rates were low when the inoculum was taken
from badly rot tissues of infected plants. Using root tissues with a root rot index
in the range of 0 to 4, the isolation rates obtained were 69, 82, 73, 40 and 9%,
respectively. The muskmelon tongue root inarching grafts was provided the
basis for disease management of root rot/vine decline of muskmelon. In field
experiments, the grafts on squash 1913 rootstock gave a stable, positive
performance on disease management. Although the root system of rootstock
plants was also infected by M. cannonballus, they displayed a relatively low

root rot index of 1.1 and 1.6 in the two fields, respectively. There was 54% of
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the total root numbers found to derive from the rootstock plant. By harvest time,
the grafts showed a phenomenon of temporary wilting in which the plants wilted
during the day and would recover at night or in a later time under certain
circumstances. A normal harvest of high quality fruit of muskmelon was
possible.

Key words : root rot/vine decline of muskmelon, host range, Monosporascus

cannonballus, tongue root inarching, grafting
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