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Pycnidium development in the causal agent of
ginger leaf spot and a taxonomic note on the

fungus

Kuo, K. C."*, Lee, C. Y.”, and Zheng, W. R.?

I. Bureau of Animal and Plant Health Inspection and Quarantine, Taiper. ROC
,

2. Taiwan Agrcultural Chemicals and Toxic Substances Research Institute,

Wufeng, Taichung, Taiwan, ROC

(Accepted for publication: June 12, 2000)

Various leaf diseases have been reported on ginger (Zingiber officinale Rescoe) from
Taiwan ""'. Among them, leaf spot was the most
common one in Taiwan (Fig. 1). The causal agent
of leaf spot was ongmally identified as
Phyllosticta zingiberi Hori . In a floral survey
funded by the Council of Agnculture, we
collected several isolates of coelomycetous fungi
from the leaves that appeared to have “leat spot’
symptoms. Microscopic  observations  and
pathogenecity tests confirmed that all isolates
were the same pathogenic fungus.  Colonies of
the fungus on potato dextrose agar appeared
lanate to densely felted. gray to dark
olivaceous-gray to blackish-brown. frequently
with a paler margin after a few days when grown
at 24°C.  Mycelium composed two types of
hyphae: hyaline to subhyaline. thin-walled,
smooth. sparsely branched. straight or shghtly

flexuous, 2-4 um wide; and pale 1o mid brown,

thicker-walled, smooth, ellipsoid to globose,

Fig. I. The symptoms of ginger leal spot.

frequently branched, straight, flexuous consorted,
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Plate 1. Development of conidiomata in Phoma species that causes ginger leal” spot. A, Ditferent

hyphae fuse to form a pyenidial imitial. B. Hyphae lost orientation and multi-branched. €. More
aerial hyphae develop from the cell complex and gradually become pyenidial primodium. D
Pvenidial primodium multiseptate and cell complex proliferated. E. Up-growth of pycnidial
primodium. E. Pyvenidial primodium develops through fusion of pseudoparenchyma cells

Bar— 10 pm,

4-8 um wide. The latter type frequently has individual cellular elements mflated up to 12 pm
¥l | 3 I

wide and clamydospore-like. constricted at the septa. aggregated and interwoven, especially in
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the vicinity of pycnidial clusters to form loose, stroma-like masses. Pycnidia produced
abundantly on PDA, seperated, more or less globose to subglobose, superficial, ostiolate, brown
to black with age, 130-220 pm in diameter. Conidiogenous cells phialidic, hyaline, simple,
smooth, ampuliform. Conidia enteroblastic, hyaline, smooth, oblong to ellipsoid or narrowly
obvoid, straight, biguttulate, unicellular, 4.8-6.4 x 2.4-3.2 pm.

Since the dissemination of the disease mainly relies on the formation of the conidia,
ontogeny of the pycnidium in this fungus is crucial. Unfortunately, ontogenesis of conidiomata in

@419 None has been done

Coelomycetes has been studied only in a few taxonomic groups
specifically on this fungus. In order to study the development of the fruiting structure, a
scanning electron microscope (Jeol, FE6330, Tokyo, Japan) was applied for this purpose. The
fixation, dehydration, critical point drying and metal coating followed the protocol reported
elsewhere by Kuo @),

The isolate used in this study was collected from leaf of ginger from Wufeng, Taichung in
August, 1998 and maintained on potato dextrose agar in a 24°C incubator under continuous
fluorescent light. For inducing pycnidial formation, a 3 mm diameter mycelium plug was
inoculated on potato dextrose agar (Difco, Co., USA) overlaid with a layer of cellophane
membrane. The earliest sign of pycnidial development shown on the medium was the fusion of
surface slender hyphae and the enlargement of the fused cells (Plate 1-A).

On some occasions, hyphae became disoriented and branched several times to form a
multicell aggregation from which cell volume increased (plate1-B) and aerial hyphae developed
(platel-C). While the volume of the cells increased, enlarged cells also underwent a series of
multi- septation and developed into a cluster of cell aggregate (plate 1-D). Notably, the aerial
hyphae were only about 2-3 um half to one-third the length of the surface slender hyphae. The
up-growth of the cell aggregate gradually developed into a spherical body (platel-E), and the cells
of the aggregate rapidly proliferated, became repeatedly septate, and aggregate into a ball of
pseudoparanchymatous cells (plate 1-F). Cells of the aggregate were bulbose and turned into
spherical shapes while increasing in size. When the primodium reached about 30-40 um in
diameter, it started to develop conidiogenous cells internally. At this point, the outer layer of
primodium autolysed and the surface thread-like hyphae integrated into the outer layer of the
primodium (plate 2-A). The young pycnidium continued to grow and more surface hyphae
integrated into the pycnidial outer wall (plate2-B). While developing, the pycnidium began to
develop an out-growth which turned into an ostiole (plate 2-C). The hyphae surrounding the
pycnidial ostiole which remained filamentous but compact. These hyphae are arranged in parallel
(plate 2-D). Mature pycnidium was globose with a distinct ostiole, from which conidia extruded
(plate 2-E). In conditions of high humidity, the ostiole was forced to open and large amount of
conidia extruded (plate 2-F).

®

Seaver used to treat leaf-borne Phoma-like fungi as Phyllosticta This is now

) Van der Aa indicated that conidia of Phyllosticta bear
appendage and have Guignardia teleomorph. Neither of these could be found in this fungus.

Based on Sawada, the distribution of this fungus only was restricted in China and Taiwan'”.

considered as inappropriate



Plate 2
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Development of conidiomata in Phoma species that causes ginger leal spot. A. The
outermost hyphae disintegrate into the pyemidial primodium.  Some of the aenal hyphae
collapsed and fused together to form this outermost layer. B. carly stage of ostiolar
development. The nght hand side of hyphae start to form an ostiole.  Another part of acrial
hyphae devlops into pvenidial walls.  Notice the morphological change that occurs when
acrial hyphae touch the pyvenidium. €. Surface hyphae of pyemdium continue 1o
distintegrate mto its outer layer. and the pyenidium increases in size due to the development
of conidia nside. D. Surface hyphae integrate into cell wall of pyenidium and reveal
pseudoparenchymatous cells.  The ostiole continues to develop and forms a strand of
hyphae that surround the ostiole outer walls. E. A mature pycmdium. Outer cells irregularly
polygonal and comdia extruded from the ostiole. F. The ostiole 1s forced to open and large
amounts of conidia are extruded when humudity is high. Bar=10 um
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However, a similar fungus, Phyllosticta zingiberis F. Stevens & Ryan, was reported on ginger to

cause leaf spot in Hawaii ®.  An Indian report indicated that the causal agent of ginger leaf spot

was Phoma exigua var. exigua ©.

It is necessary to locate all of these holotypes and examine
whether they are the same fungus. However, before a firm conclusion can be made, it is clear
that the causal agent of ginger leaf spot is nothing close to Phyllosticta and therefore the earlier
identification done by Sawada (1959) was incorrect. The generic name of the causal agent of

ginger leaf spot should be transferred to Phoma.

conidium. Mycologia 47: 147-155.
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BHERIRIRRFE] %R Phyllosticta zingiberi Hori. fRIE{EHHTHIG
o ARSI ARBENPRERESE - CHERFARAEEERITOMEREDE
ADNEAHE I - AEREEF S 8 B AT A Ml 5% B 5 b B BRSOV T R N TR
BE - BEWNTRIFRRFRH - RERERETHRMS - BRMSEE
K WA EFERAEE - WET - HRNERS XS ESE > xBRPR—IR
REHE » FHREN—EEIZEEME - BEFEIRIRE R R — IR S R R
FRO - EERAIER O3 B ER EESR IBIRAE R B 17 R 38 5 s 13 BE - T RIAIY
AR BIRAT - M FERERIIIRE RS RERRAERMTEAOEL -
AT R/ 4.8-6.4 x2.4-3.2 um > IERRIHER ~ HEE - A0E - AR o BT
R ERE KRR AT AIH IERE S ARy Phoma It IEES Phyllosticta -
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