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Occurrence of Fusarium wilt caused by Fusarium oxysporum in balsam pears in
Miyazaki, Japan and analysis of the pathogen based on the rDNA IGS sequence.
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A new disease was observed in balsam pears (Momordica charania L.) growing in open fields
and greenhouses in Miyazaki Prefecture, Japan, in 2000. A Fusarium sp. that was highly
pathogenic to balsam pears was isolated from the infected plants. Based on morphological tests
using synthetic low nutrient agar (SNA) and potato dextrose agar (PDA) cultures, the isolate
was identified as Fusarium oxysporum. Thus far, there are no detailed reports regarding this
disease in Japan. Therefore, we propose a common name for this disease: Fusarium wilt of the
balsam pear (“nigauri turuware-byo” in Japanese). The isolate was also highly pathogenic to
bottle gourd and to cucumber, melon, watermelon, pumpkin, and the wax gourd. The
pathogenicity of the balsam pear isolate obviously differed from that of other formae speciales of
Fusarium oxysporum; it causes wilting of cucurbitaceous plants. The formae speciales of
Fusarium oxysporum, including the isolate that causes wilting of cucurbitaceous plants, are
suggested to be polyphylogenic based on rDNA intergenic spacer (IGS) sequence analysis.
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Table 1. Cultivars and the makers of cucurbitaceous plants used in this study

Species

Cultivar (Maker)

Balsam pear (Momordica charania L.)
Bottle gourd (Lagenaria siceraria Standl)
Cucumber (Cucumis sativus L.)

Melon (Cucumis melo L.)

Watermelon (Citrullus lanatus Matsum)
Pumpkin (Cucurbita maxima Duch)

Pumpkin (Cucurbita moschata Duch)

Hyakunarireishi (Kurume-syubyo), Miyazaki-koimidori(Miyazaki-ken)
FRdantotsu (NANTO-SEEDS), Nagakanpyo( TAKII-SEED)

Sharpl (Saitama Genshu), Kasyufusinari (TOKITA-SEED)

Amusu (Japan Hort.Prod.Res.Inst), Sunrise (TAKII-SEED)

Mikisuika (Uji Kouhai), Koudai (NANTO-SEEDS)

Ebisu (TAKII-SEED)

Miyazaki-wase 2gou (Miyazaki-ken)

Zassyu kabocha (C.maxima X C.moschata) Shintosa 1gou (SAKATA-SEED)

Wax gourd (Benincasa hispida Cogn)

Ao-togan (TAKII-SEED), Lion-togan NANTO-SEEDS)
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Table 2. Isolates of Fusarium oxysporum in this study

Origin
Strain Forma specialis ~ Prefectur Plant Source
MR2-2 ND# Miyazaki Balsam pear This study
M1-T ND Miyazaki Balsam pear This study
MAFF103008 lagenariae Mie Bottle gourd MAFEFY
MAFF305118 lagenariae Kouchi Bottle gourd MAFF
MAFF103054 cucumerinum Mie Cucumber MAFF
Focu -1S cucumerinum Ohita Naturally infested soil KONARC¢
Focu -2S cucumerinum Ohita Naturally infested soil KONARC
MAFF305544 melonis Shizuoka Muskmelon MAFF
Melo2005 melonis Unknown Muskmelon KONARC
Melo2010 melonis Unknown Muskmelon KONARC
MAFF305543 niveum Shizuoka Watermelon MAFF
MAFF305608 niveum Unknown Watermelon MAFF

a) ND:not determined b) MAFF, Ministry of Agriculture, Forestry and Fisheries Gene Bank.
c¢) KONARC, National Agricultural Research Center for Kyushu Okinawa Region.
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Fig. 1. Wilt on a diseased balsam pear.

Fig. 2. Yellowing and blighting of leaves in a
diseased balsam pear.

Fig. 3. Macroconidium (bar:30um).

Fig. 4. Sporulation of macroconidium from
monophialidic conidiogenous cell (bar :30 um).

Fig. 5. Microconidia from monophialidic
conidiogenous cell in false heads (bar:30uzm).

Fig. 6. Chlamydospore (bar:30um).
Fig. 7. Colony on PDA.
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Fig. 8. Growth on PDA at various temperatures.

Table 3. Morphological characteristics of the fungus isolated from balsam pear

Medium Morphological character
SNA Macroconidium falcate (1-)3-5- septate
Microconidium ellipsoid 0-septate
Sporulation of microconidium false heads like on short conidiophore
Chlamydospore terminal or intercalary
Conidium catenate no obsreved
Conidiogenous cell monophialide
””” PDA  Colony ~ aerial mycelium whitish to light violet

pigmentation in the reverse violet

Table 4. Size of the spores

Spore Septate numbers Length X Width (um) Average (um)

Macroconidium

Dark” 1 15.0-25.0%3.0-5.0 20.3%4.5
2 20.0-33.5%3.8—5.0 25.6%4.5
3 % 22.5—47.5%3.3-5.0 32.6%4.6
4 36.3-50.0%x4.3-5.0 37.4%4.7

BLB” 1 12.5-31.0%3.0—4.5 21.8%4.1
2 22.5-30.8x3.8—4.8 27.0x4.3
3 % 23.8—55.0x3.8—-5.0 40.4%4.6
4 41.3-62.5%4.1-5.0 53.9%x4.8
5 52.5-68.8%4.6—-5.0 60.9%4.9

Microconidium

Dark 0 5.0-13.0X2.6-5.0 8.1x%3.6

BLB 0 6.3-16.3x3.0-5.5 9.8%3.8

Chlamydospore

Dark - 6.5-15.0x5.5—-15.0 10.2%9.6

BLB - 5.8-13.8%5.0—-11.3 8.0x7.2

a) 24hr dark. b) 12hr dark and 12hr BLB. % 3 - septate is predominant.
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Table 5. Pathogenicity to cucurbitaceous plants

Plant Cultivar Intensity of pathogenicity”
Balsam pear Hyakunarireishi +++
Miyazaki-koimidori +++
Bottle gourd FRdantotsu ++
Nagakanpyo ++
Cucumber Sharpl +
Kasyufusinari +
Melon Amusu +
Sunrise +
Watermelon Mikisuika +
Koudai +
Pumpkin Ebisu +
Miyazaki-wase 2gou +
Zassyu kabocha Shintosa 1gou +
Wax gourd Ao-togan +
Lion-togan +

a) +++very strong, ++strong, +present, = weak

Table 6. Comparison of pathogenicity between the isolates from balsam pear and the formae
speciales of Fusarium oxysporum found in cucurbits

Pathogenicity” to cucurbitaceous plants

Strain Forma specialis Balsam pear  Bottle gourd Cucumber Melon Watermelon
MR2-2 +++ ++ + + +
M1-T +++ ++ + + +
MAFF103008 lagenariae - +++ NT NT NT
MAFF305118  lagenariae - +++ NT NT NT
MAFF103054  cucumerinum - NT +4++ NT NT
Focu -1S cucumerinum - NT +++ NT NT
Focu -2S cucumerinum - NT +++ NT NT
MAFF305544  melonis - NT NT +++ NT
Melo2005 melonis - NT NT +++ NT
Melo2010 melonis - NT NT +++ NT
MAFF305543  niveum - NT NT NT +++
MAFF305608  niveum - NT NT NT +++

a) +++very strong, ++strong, +present, — non-pathogenic, NT indicates no test.
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Fig. 9. Evolutionary tree (method : NJ) Bootstrap trial : 1000.
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