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Root Rot of Melon Caused by Nodulisporium melonis in Japan*
2. Identification

Tsuneo WATANABE** and Masanao SATO***

Abstract

Nodulisporium melonis sp. nov., the causal fungus of root rot of melon in Japan is described and
illustrated. Colonies of this fungus on PDA are white and homogeneous, subhyaline,' cream to pale brown
in reverse. The conidiophores are erect, hyaline, simple or branched verticillately or irregularly, 45-280 <
1.2-2.3 pm, bearing single conidia or apical spore masses, 2-9 conidia per head on apical fertile portions,
denticulate after detachment of conidia, often proliferated from conidia on conidiophores. Conidia are
single, in short chains or aggregated, sympodulosporous, acropleurogenous, hyaline, 1-celled, obovoid,
cylindrical, elliptical or irregular in shape, 2.5-13.8 X1.2-3.0 xzm (5.9 X 2.5 xm) with basal frill or cylindri-

cal appendix, 3.0-10.0X0.4-1.0 gm.
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INTRODUCTION

The occurrence of a new disease of melon with brown-
rotted and corky roots in Japan, was first reported in
1976412 and redescribed in 1995 in the previous report
by Sato ef al.*®, but the causal fungus Nodulisporium sp.
has not been reported in detail.

Although this Nodulisporium was already described
and illustrated by one of us, T. Watanabe in 1993!% and
199419 it is redescribed as N. melonis sp. nov. in this
report.

This is one of two papers'® with the same title,
concerned with identification of the causal fungus of
root rot of melon in Japan.

MATERIALS AND METHODS

The fungus grows slowly on various media including
commercial potato dextrose agar (PDA) (Nissui Chem.
Co., Tokyo, Japan), V-8 juice agar and water agar.

Temperature responses of the representative isolates
N-1, and N-8 of Nodulisporium used in the previous
report!? were tested by measuring the diameter of
colonies on PDA 7 days after inoculation at 12 tempera-
tures from 4-37°C. Inocula consisted of 4-mm-diam.
mycelial agar discs removed using an aseptic cork borer

Nodulisporium melonis, morphology, temperature responses, taxonomy.

from the edge of 7-day-old cultures on PDA at 25°C.
Measurement of colony diameters represents an average
of six replicates in two experiments.

RESULTS

Nodulisporium melonis T. Watanabe & M. Sato

sp. nov. (Figs. 1-6)

Coloniae in agaro decocto tuberosum post 7 dies ad
28°C 31-34 mm diam. attingentes, albae, reverso sub-
hyalinae vel pallide luteobrunneae. Mycelium super-
ficiale vel immersum, ex hyphis ramosis, septatis,
hyalinis, 1.2-5.0 um crassis compositum. Conidiophora
micronematosa vel semi-micronematosa, hyalina,
laevia, erecta, simplicia vel irregulariter vel subverticil-
lato romosa, (45-)103-140(-280) um longa, 1.2-2.3 um
lato ad basium, 0.7-1.8 um ad apicem, raro prolifer-
ationes efformantia. Cellulae conidiogenae holoblas-
ticae, terminales, laterales, vel sympodiales. Conidia
holoblastica, acropleurogena, solitaria vel 2-9 aggregata
in massis, hyalina, laevia, obclavata, elliptica, lacrifor-
mia vel cylindrica, aseptata, eguttulata vel guttulata,
(2.5-)4.2-11.5(-13.8) X 1.2-3 ym, saepe basales frill vel
appendices ferentia; appendices cylindricas 3-10.0 X 0.4~
1.0 gm.

Holotypus: N-1 (=TW 75-355, FFPRI 425439)

* Part of this work was conducted at the National Institute of Agricultural Sciences (presently National Institute of
Agro-Environmental Sciences), Tsukuba, Japan by T. Watanabe.

** Forestry and Forest Products Research Institute, P.O. Box 16, Tsukuba, S.C., Ibaraki 305, Japan
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Nodulisporium melonis. A. Simple conidiophore
bearing apical spore head. B,C. Sympodial
development of conidiophore bearing apical
and lateral conidia. D. Branched conidiophores
and development of a new conidium by prolifer-
ation. E. New conidial mass developed from -
apical conidia on simple conidiophores by pro-
liferation. F. Sympodially developed conidio-
phores with terminal single conidium or
conidial mass. G. Part of branched conidiophor-
es bearing single or 2-3 conidia solitary, in
twines or in a chain. H,I. Apical fertile portions
of conidiophores with conidial development.
J K. Simple conidiophore (J), and apical parts of
conidiophores (J,K). L. Conidia. Scale bar: A-
G=40 gm; H-]=15 um; K,L=10 xzm.

Colonies white on PDA, 31-34 mm diam. after 7 days
at 25°C, reverse subhyaline, cream to pale brown.
Mycelium superficial or immersed, composed of rather
slender hyaline, septate, branched, occasionally rough
hyphae, 1.2-5.0 um wide. Conidiophores micronematous
or semimicronematous, erect, hyaline, simple or
branched irregularly or subverticillately, (45-)103-
140(-280) pm long, 1.2-2.3 xm wide basally, 0.7-1.8 zm
wide apically, bearing single conidia or apical spore
masses containing usually 2-9 conidia per head.
Conidiogenous cells holoblastic, apical, lateral, and
sympodial  occasionally  proliferated, rough or
denticulate in apical fertile portion after conidium

detachment. Conidia single, in short chains or aggregat-
ed, sympodulosporous, acropleurogenous, hyaline,
obovoid, cylindrical, elliptical, eggutulate or occasion-
ally biguttulate, (2.5)4.2-11.5 (13.8) X1.2-3.0 gum (5.9 X2.5
pm), occasionally apiculate or with basal frill or cylin-
drical appendix, 3.0-10.0X0.4-1.0 gm.

When young, this fungus appears to be Acremonium
species, because of its simple conidiophores (Fig. 1A),
but they are branched often irregularly or subverticil-
lately (Figs. 1F, 3, 5, 6). Therefore, it does not belong to
the genus Acremonium with simple conidiophores and
phialosporous conidia in apical spore heads although the
causal fungus of melon decline in Spain was identified as
Acremonium sp.® Spain fungus is similar to our fungus
in colony characteristics, and conidiophore and conidial
morphology and their dimensions.

In addition, the conidia of our fungus arise as blown
out ends at the fertile apex of conidiophores (Figs. 1H,
7), and they are holoblastic, but rarely somewhat
phialosporous. However, detached conidia (Figs. 1L, 4)
posses occasionally basal frill or part of conidiophores
at one end (Fig. 1L), and after their detachment, scars of
fertile apexes are conspicuously rough (Figs. 11, 1K, 7) or
denticulate, but conidiophore apexes rarely appear to be
phialide-like. New conidia are often formed by prolifera-
tion from apical or lateral conidium on conidiophores
with or without extended conidiophores (Figs. 1B-D,
1E). Therefore, conidia are rarely formed in a short
chain (Figs. 1G, 1I).

The fungus grew within 7-34°C but almost did not
grow at or below 7 and at or above 34°C. The optimum
temperature is 25°C (Fig. 8).

HABITAT. From roots of melon, Toyoda-chou,
Shizuoka, Japan. ,

MATERIAL EXAMINED. JAPAN. Shizuoka, Asaba-
chou, culture from melon roots, 16 May, 1975, M. Sato,
N-1 (=TW 75-355, FFPRI 425439, MAFF; HOLO-
TYPE); Toyoda-chou, Shizuoka, culture from melon
roots, 23 July, 1975, N-8 (=TW 75-356, FFPRI 425440,
MAFF; PARATYPE) deposited in the Herbarium, For-
estry and Forest Products Research Institute (FFPRI)
and National Institute of Biological Resources, Ministry
of Agriculture, Forestry and Fisheries (MAFF) at Tsu-
kuba, Japan.

DISCUSSION

Based on the sympodial development of conidiophores
with rough or denticulate apical fertile portions, and
conidia occasionally with basal frill or cylindrical ap-
pendage, this fungus resembles species of the genera
Nodulisporium Preuss, Hansfordia Hughes, Geniculo-
sporium Chesters & Greenhalgh, Calcarisporium Preuss,
amongst others®>**7~9_ Many of the teleomorph of these
fungi are or believed to be Daldinia Ces. & de Not.,
Hypoxylon Bull. ex Fr., Xylarie Hill ex Schrenk or
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Fig. 2-7. Nodulisporium wmelonis. 2. Sympodial development of conidiophore bearing single conidia apically and
laterally. 3, 5, 6. Branched conidiophores bearing apical spore masses on each branch. 4. Conidia. 5.
Development of single conidia on apical fertile portion. Scale bar in Fig. 6: for Figs. 2, 3, 5, 6=15 um; Figs.
4, 7=2.5 ym.

related xylariaceous genera®>*7~'%.

According to Greenhalgh and Chesters?, the four
types of conidiophore in the anamorph of the Xylari-
aceae are roughly classified, including (1) simple, (2)
nodulose, (3) intermediate between nodulose and
geniculate and (4) geniculate. This fungus appears simi-
lar to Nodulisporium with various variations of conidio-
phore morphology and conidial production. Therefore,
our fungus was previously identified as Nodulisporium.
Among 14 species recognized by Hughes® and xylari-
aceous anamorphs®*7~1%% none of them fit with our

Nodulisporium.

To our knowledge, no fungus is close to this fungus
morphologically, and it is named as new species in this
study.
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