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ERRE R BER (Monosporascus spp.) 7T A] FH—EEHRFE
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(Trifolium pratense L) Hi/\28 (Triticum aestivum L.)®
= .
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FHR I BIEE BT BESE] o ST EER T PDA REE AL
B2 (24-30°C ~ 12 h J¢HH ~ 2500-3800 lux) 7 K » HJHL
HEMIE (3 X5 cm®) B EAFMEE: BRI E 30
Ko AlgHEANTRRES Y - B ERTY
B 1 AT ZABIENEE 500 ml FE7 ~ 25 g AKHEEE 50
ml #y7K - K& SRR E (121°C ~ 1.2 kg/em’® ~ 20 min)
GHEEERK ~ BERK—K) TS o ffas b 2520
EHEFEREREBEREREZIEH AR L (M.
cannonballus free) IE¥EEE] » Bk A TIRE L (artificial
infested soil) ° A TIRE T Y01 8T F| A HEH
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ascospores/g soil) 7 g » BEEEPR 6 cm » HHHERR 1.5
cm BEERAE T o WRERE —FRC SR RS Rk
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)~ A G~ BEY P (BE 2 9%~ B ~ A
JN(EZE ~ 300 ~ I OREE ~ 5kF5) ~ BN (B ~ 3
I\ (Momordica charantia L.) (EBRI=5%) -~ F
(Lycopersicon esculentum Mill.) (B822) ~ ZEZE (Ipomoea
aquatica Forssk.) (MKEE 1 58) ~ E& (Chrysanthemum
coronarium L.) (KZEFE) ~ U9 (Vigna unguiculata
Walp.) (BB A) BAFEEREZE (Brassica campestris L.) (&
R 5 -

F b A AER S (pot inoculation) : 7RI = HHGE
EH L > K&~ K#E - JFeHE - 25 - FREFERA
FHENGLME  #TE ~ B2 9%~ HREASHEE I
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RIS T BRI A o
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ascospores/root system) * HYH: HSRE T F15 95% AY
{ZFEIE R (confidence interval) » FFLL In (1+germinated
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STKT (regression analyses) © TFI| A TIEZAE EHIELE
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B2 WA L s AR MRS A E AH 5 B2
% o BLiREsh_E B R YRR TERR - AR A 1-2 16
Fo— #R B AR R - HY B ERAR 0O B BEAR RN THRL R
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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 SL.* 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.

“SL” = Symptomless

Table 2. The field surveys of Monosporascus root rot/vine decline on cucurbit plants in Taiwan

Cucurbit Cultivar Field location Year of Main Wilt rate
survey symptoms (%)
Muskmelon (Cucumis Autumn Favor, Tianmi, Fangyuan 2000-02 SW, PPR' 56-85
melon) Siianghua
Honey world Tungshan, Annan 2001-04 YW, SW, PPR 19-98
Chigu favor, Red jewel Chigu, Jiali 2005-06 YW, SW, PPR 20-90
No. 2, Blue jewel No. 2
Red jewel Annan, Lunbei 2001-02 SW, PPR 89-91
Blue jewel, Golden prize =~ Zhuangwei 2004 SW, PPR 83-93
New century Zhuangwei, Xigang 2004,2006 SW, PPR 88-95
Japanese melon (C. melon Silver light Baihe, Shuishang, 2004-05 W, SW, SGD, 19-91
var. makuwa) Dali, Fangyuan, PPR
Zhuangwei, Beigang
Oriental pickling melon Cucumis spp. Fangyuan 2002,2004 W, SW, PPR 30, 56
(C. melon var. conomon)
Grafting watermelon Citrullus spp. Fangyuan 2001, 2004 W, SW, PPR 13,74
(Citrullus lanatus) (bottle
gourd as rootstock)
Wax gourd (Benincasa Benincasa spp. Fangyuan 2003 TW, PPR 79
hispida)
Cucumber (Cucumis Taichung 501, Wei-yi-jiao Singang, Beigang, 2005 TW, PPR 53,56

sativus)

' SW= Sudden wilt; PPR= Perithecium production on roots; YW= Yellowing and wilt; W= wilt; SGD=Sudden green death; TW=

Temporary wilt.



B TERRE R BE 5L B2 25 (yellowing and wilt) HY
SRR FER AN 50% 5 BRUGERE % » 2 AR
B TURERRAR &R - BB S e 28 B AR R R B B T 2 5%
(perithecium) (3£ )

HAth TERAEY) © A2 7R LA HA TR EY) iR &
JN~ BTN ~ 201~ EEJI O~ PR~ AR~ I~ SR~
7 B BN (Gynostemma pentaphyllum Makino) 555
B SGETH B & o R EE DB R EF N ~ B
JN ~ PEIN (LAGH IVER ARt ~ & B AT 57 F - 85
| BERIERE 2384 - /£ A BE e - ZERE
IKEHR ~ EAHBEAET ~ 8L 2040 ~ & B &
ARELEE PRERALAE PRSP B & I (SR _borE 5%
BB AR S - AR Tas Lo T A3 AR 2 PRRK »
T2 19-91% 2R » HrbEryEEE i B2 HBEREE
A ERREEERE IR - (BRI B S HL R
SORER - EEASCEEMBEE o BUE R EEIL
HE o NE N B AR BUSR  HMERARARES B A EEN R
JEIRERY TR AL (RD) -

S B AL B T SO AR B 25 5% A T o I BB AR R
W BRI H KL EAEKIE (Oryza sativa L)) ~ {4
(Arachis hypogaea L.) ~ [&%] (Asparagus officinalis L.)
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JIN (7T STV - T E 2 TN ~ eI G
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A R B SRR R T-8E % o T M B SRS 1) DU Bl
Vg I (G INRY) BCRER B o R MR S e R
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Hh_b SRR A A R A 2R B E IR IR E 79% 0 (2
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FEIRE A7) Ry A - BERETIFZE WA Bl 53
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IR EAE A R B ¢ R A IR Fl 1 RERE A
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LERE PRARES 28 500042 AMR SRR - BB R E 528 5-
91 AT HFHFERMT - Hi LIS (K& ~ &it
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(B BR%Z > BEEZRDHIH 77 ~68 ~66 ~ 64 -
91 ~66 Ed 55 {ECF ZHF AR FE/AET (FD) -
P AT AR ARSR AEAS B > FI R AEAS o v o0 e -
RIS R] B BR IR B o AR > (IR d R
B~ FEZE C HE - REILE R EER 25 SRR AR »
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BERIFEE -
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MC-2 » {ERE M 10 fEEd N A TURREAE - B 8
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I

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 pm.
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%

In (1+germinated ascospores/root system)

y = 0.0012x° - 0.0643x%° + 1.0266x - 1.1802
R%®=0.9144

01 2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19 20 21
Days after inoculation
i — ~ BERER KB Monosporascus cannonballus T SEfTAEHEE TURERE ZFa0RcE: -
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 X10°
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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HIE 10 FEGLARAIREARIRER - H AT AR 2 H R AE
TR T ERRHIE

(] e B« A VR e ] PR R A R )

Tt b AR Bk T AR R AR A - (B2 R A RER SRS AT
DAFTRER AR ER S B SRR IR - AL AP0 281 - 4R
AR RS HHER MR 18 - IRIEHRE R 1 R - BRI S A
A LSRR A A SG T B 3 b A0 IRE 4 25 AR R
8 ZRAEE 8% - BREIRES VR - ik AR
JEIRAY ZASE 50% » MUR R 2 i (RA) Tt
Wt - fE A B IR Rk AR R RAT - 1R 584 TRENR R
N ELHES E AR AR S B PR BRI o

2 EYS
S
KEFFEHEET Monosporascus cannonballus 1+ [E1EE

T ~ TOI SRER e I BEFEZ
St RS faE HA A e R A2 R ar A - DU(HER

SEHE BB IR IR E Y ERR 55 AR va TR - E2e AT
o= B ERA I G B SSR R Er £
HiE - BRI ER TR S 4R 10 8 TVEE
PIRR BB S 38 58 W2 AMRES (K2 » HASREE R E
B2 foEs - ARREEHR RS BE S iHE
BHEYVIRIE /1 o FE & 55538 — 2 P K H RT3 2 89 3
» B§IH M. cannonballus 7EE1EEE 6 FEHBEE -
BFEVESE N ~ BN ~ BT~ BAI ~ 2 TURIER #2275 LAY
TARAS 55 o (B2 BR T e I AOPs A% 65 11 A
SE S A FE R MRS T HLAE — A 25 st > HAth S5 FE/I
FEVHE A B EHE ISR 84 - tE R EE LBA 20
AR PEE TUEIEH » simR= W NEE A - %10
R IS Sl e N Aan BA Tk U S et =3/ IR § =7 S5 =
AEFE o BN ~ ARIL ~ TN T TN T R R A
HELARIE R o R 3hER » BEREA ISR T ARIR
AR AL A G2 TEVEIRES © - (AL TE M EIE
HARIRGE Nl A —E 5% » HIRKR AR L5HET -
{E Itk A5 SR RE 2 1 TV KR EY) SR8 & B UF BU/MHR AR A
ZH e

AN 7R 5 B H IR AR = A SE R R TR A
MRS A el B RIISE 72 » DUEH T A IR IR A AE RE
Rt AE PG FRIER c Monosporascus
cannonballus BT 1132 BR AIRIR B AE T IE Y
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Table 3. 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 (FK&) 77 a’
Honey World (25 68 ab
Golden Prize (JR7T) 66 ab
New Century (FT{H#c) 64 ab
Japanese melon (C. melo var. makuwa) Silver Light (FR4F) 48 be
Oriental pickling melon (C. melo var. conomon) Silver Charm (R %) 91a
White Skin (7% HF7) 22 bc
Bottle gourd (Lagenaria siceraria) Ever Happiness (7K 4%) 66 ab
Ever Rich (7k7) 39 be
Cucumber (Cucumis sativus) Vantage (B2 75) 55 ab
Watermelon (Citrullus lanatus) Empire No. 2 (E& 2 %) 19 bc
Knight (B+) 23 be
Squash (Cucurbita moschata) Strong Man (Af:12) 18 be
Phoenix (JBl/E) 33 bc
Bitter gourd (Momordica charantia) K. Y. No. 3 (BBK#H=5) 21 be
Wax gourd (Benincasa hispida) K. Y. Trim (B X#E1 59 9c
Benefit (/|NEE) 5¢
Christine (/&) 3c
Loofah (Luffa cylindrica) Miriam (Z£Z£) 7c
Cylinder (R0 6¢
Non-cucurbit
Water spinach (Ipomoea aquatica) TY No. 1 (BkE 1 5% 0d
Non-heading mustard (Brassica campestris) Ching-Chiang (&8 45 0d
Tomato (Lycopersicon esculentum) Santa (E8Z7) 0d
Garland chrysanthemum
(Chrysanthemum coronarium) Big Leaf (KZEAH) 0d
Asparagus bean (Vigna unguiculata) Li-Ren (EEA) 0d

' The ascospore germination was evaluated by soil tube method in which the inoculum source soil had an initial ascospore density
of 3X10’ 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 Duncan's Multiple Range

Test.
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EAE B 9 A TR E + R R & & 65 ascospores/g
soil 75 » (BRRITE T Z 38N » & A G HZHEEY
TR o L SR BB A SR 10 2 AR Y 1) R

P - ISR A g IR b T A TR & B GEHERY o
Mertely %A JIEG{ESEE (&M REARDR S g e
JTNEH 98 Hroz SR B B AYRRRY 05 R L R - SR
TR TR A R BE SR AN 5 YRR © BESR Mertely FA
O AR R AR B AR R ) - (RS £
e BT A SE R R o T ™) B = s v A
AlBEET TR R 8 T - PEA AR BRI EEEY iR
TR - DU R BB ER - Al 4 EEARIRGS & EA
KRERIT F5% o HIBLHES R - AR EE & £t BB
gIER 1% - ARTRE(EIRARAREEE o 2R 3l S rlE —
TREIPR IR MRS RELARE e PRRIAR RS I » 150 oo 2
o 5 RS B T B R (R ) o TR ERR AT
A0 et ATREAEATR S BYREA SR _E oy iE — EE Y
A (S — D5 -



32 fEYpREEET H17E H1

2008

VY ~ FREGHRE AT TR AR 2= R e kAt

Table 4. The pathogenicity of Monosporascus cannonballus to melon cultivars in pot inoculation test "

Isolate Plant

Cultivar

Root rot index

Frequency of

(0-4)* reisolation (%)’
MC-1 Muskmelon (Cucumis melo) Sky Favor (K&) 1 0
Essence ( £5%) 2 33
Snow Favor (Z5 %) 1 17
Green Favor (32%) 0 17
Autumn Favor (#2) 1.5 33
Galaxy (#7)) 2 0
Japanese cantaloupe New Jade ($77%) 1 17
(C. melo var. makuwa) N. Y. No. 2 (BB 5% 2 33
Silver Light (#R1#) 2.5 33
Golden Light (:#%) 1 0
MC-2 Muskmelon (Cucumis melo) Sky Favor (K&) 0 0
Essence ( £5%) 1 17
Snow Favor (F#Hzg) 2.5 0
Green Favor (Z27) 2 33
Autumn Favor (#Z) 2 0
Galaxy (#7)) 0 0
Japanese cantaloupe New Jade (#77F) 2 0
(C. melo var. makuwa) N. Y. No.2 (BR 5 0 0
Silver Light ( #R##) 1 17
Golden Light (£:15) 0.5 0

' The artificial infested soil with a spore density of 1 X10* ascospores/g soil was used in this test, carried out in the greenhouse
from 8 September to 8 December, 2001. Twelve plants were employed for each treatment. All of the tested plants showed no

wilting symptoms (0% wilt rate) as surveyed at 8 December.

* The root systems were collected for assaying the root rot index and subject to reisolation at 8 December. The root rot index was
based on a scale of 0-4: 0= Healthy; 1=Red lesion; 2=Necrotic spot; 3=Root rot; and 4=Perithecia formed on root surface.

* The test plants were cut by scissors from the hypocotyls. One month after cutting, the infected roots were collected to assay
perithecia production. Results showed that all of the root remnants assayed had evidence of perithecia production.

R~ FEAIRRGRIER B BV == o B A

Table 5. Pathogenicity of Monosporascus cannonballus under greenhouse micro-plot test'

Weeks after inoculation Wilt rate (%) Root rot index (0-4)° Frequency of reisolation (%)’
2 0 0 0
3 0 0 50
4 0 1 100
5 8 1 100
6 20 1 100
7 37 1 100
8 50 2 100
9 50 2 100

' The greenhouse micro-plot test had an artificial infested inoculum density of 65 ascospores/g soil. And 20 plants were evaluated

from 17 July to 17 September.

* Two plants of each micro-plot were collected every week for assay the root rot index and pathogen reisolation. The root rot index
assayed on a scale of 0-4: 0= Healthy; 1=Red lesion; 2=Necrotic spot; 3=Root rot; and 4=Perithecia formed on root surface.
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ABSTRACT

Lin, Y. S."% Su, J. F.', and Lin, K. M."' 2008. The host range of Monosporascus cannonballus in
Taiwan. Plant Pathol. Bull. 17: 25-34. (' Department of Plant Pathology, National Chung Hsing
University, Taichung, Taiwan; *corresponding author, E-mail: yslinl @dragon.nchu.edu.tw; Fax No.:
+886-4-22870891)

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, the
methods of soil tube inoculation, pot inoculation, and micro-plot (350 X132 X24 c¢m’) inoculation
were employed. 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. In
pot inoculation, muskmelon plants did not produce the wilting symptom but they did in micro-plot
inoculation tests, thus fulfilling the Koch's postulates. 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 O to 4,
the isolation rates obtained were 69, 82, 73, 40 and 9%, respectively.

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



