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Provisional translation

Hara, K. (1960). Ann. Phytopathol. Soc. Japan 25(5): 225. (in Japanese)

(4) Kanesuke Hara Phoma rot (Kokuhan-byo) of Citrus

In 1920, a disease which had black lesions with a diameter of about two centimeters on the fruits
of Citrus natsudaidai widely occurred in Shizuoka prefecture, Japan. As a result of examination,
the disease was found to be different from Citrus black spot in Taiwan, which was caused by
Phoma citrocarpa McAlpine. Therefore, the author named the causal fungus Phoma citrocarpa
McAlpine var. mikan Hara (Hara, K. (1921). Trans. Shizuoka Agr. Farm.' Assoc. 283 (Spec.
Suppl.): 33-36.(in Japanese)). As Japan was very cautious about the invasion of the Citrus black
spot from Taiwan to Japan at that time, Dr. Haruyoshi Takeuchi at Kyushu University made a
comparative study of both fungi and found that the causal fungus of Phoma rot which was found
in Shizuoka is different from that of Citrus black spot in Taiwan. After that, Phoma rot had
occurred on fruits such as Satsuma mandarin (Mikan, in Japanese) and Navel oranges in Japan.
On the other hand, the author identified a disease caused by Phyllosticta citricola which was
named Phyllosticta leaf spot (Oomaruhoshi-byo, in Japanese) Hori by Dr. Hori as Phyllosticta
erratica Ell. et Ev., which widely distributes in U. S. . In addition, the author changed the name
of causal fungus of Phoma rot to Phoma erratica (Ell. et Ev.) Hara var. mikan Hara because he
recognized this fungus as a variety of Phyllosticta erratica Ell. et Ev. (snip)
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Provisional translation

Hara, K. (1961). Plant Prot. 15(6):265-266. (in Japanese)

Overviews of Citrus Diseases

Kanesuke Hara

(snip)

Ⅱ Phoma rot (Kokuhan-byo) of Citrus

The symptoms of Phoma rot of Citrus fruits in Japan is different from Citrus black spot which
was found in Australia and widely distributes from Taiwan to southern China (Southeast Asia).
Therefore, the author newly named the causal fungus Phoma citricarpa McAlpine var. mikan
Hara. After that, a comparative study of the both casual fungus was made by Dr. Haruyoshi
Takeuchi and the results of the study also showed that the fungus are different from each other.
As it was found that the Australian strain does not exist in Japan, the causal fungus of Phoma rot
is not a variety of Phoma citricarpa McAlpine. Hence, the author changed the name of the fungi
to Phoma erratica (Ell. et Ev.) Hara var. mikan Hara. A detail information is provided in Hara,
K. (1960). Ann. Phytopathol. Soc. Japan 25(5): 225. (in Japanese). (snip)
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Provisional translation

Kitajima, Hiroshi (1989). Diseases of fruit trees (Kaju-byogai-kakuron, in Japanese). Yokendo,
Tokyo, p75-76. (in Japanese)

1.23 Kokuhan-byo (Phoma rot of Citrus)

Synonym of disease name in Japanese: Kurohoshi-byo

Scientific name of the pathogen: Phoma erratica (Ell. et Ev.) Hara var. mikan Hara (Phoma
citricarpa McAlpine var. mikan Hara)
[Deuteromycotina-Sphaeropsidales]

Citrus fruit rot caused by Phoma was found in Australia by McAlpine (1899) and named
Phoma citricarpa, following the detailed report by Lee (1920). In Japan, the disease was reffered
by Nishida (1914) and Hara (1916) as "Kurohoshi-byo (Citrus black spot)". After that, a detail
English description of this disease was translated into Japanese by Lee and Soga (1920) and the
name of the disease was translated as "Kokuten-byo".

Thereafter, it was reported that a black spot was found on the citrus fruits imported from
southern countries and in Taiwan; Sawada (1935) reported the situation of the occurance of the
disease in Taiwan, Kodaira and Sato (1938) inferred the period of infection of the fungus from
its states in the diseased fruits imported from Taiwan, and Tokunaga (1940) clarified the period
in which the fungus infects citrus fruits. Sueda (1941)reported the details of the latent infection
of the fungus not only in fruits but also in leaves and branches. Tokunaga and Yokohama (1955)
also reported the mechanisms of the latent infection.

Before that, Hara (1921) recognized the existence of "Kurohoshi-byo", caused by Phoma, on
the leaves of Satsuma mandarins and fruits of Citrus natsudaidai in Japan. He described that
Phoma citricola, causal agent of "Kasshoku-dai-maruhoshi-byo" (Phyllosticta leaf spot) was
identical of Phoma citricarpa isolated by himself. Later, Hara (1925) changed the name of the
disease to "Kokuhan-byo" (Phoma rot of Citrus) and the name of the causal fungus to Phoma
citricarpa McAlpine var. mikan Hara because the symptom of Phoma disease on citrus fruits in
Japan was different from that of foreign black spot disease. Furthermore, Takeuchi (1931)
examined the diseased plant part, morphology, characteristics of growth on various culture media
and growth temperature of the causal fungus in detail and validated the descriptions made by Hara
(1925). After that, Hara (1960, 1961) described that the name of Phoma citricarpa should be
corrected as Phoma erratica (Ell. et Ev.) Hara var. mikan Hara because Phoma ctricarpa is the
Australian strain and has never been in Japan, and therefore the causal agent of "Kokuhan-byo"
(Phoma rot of Citrus) is not a variety of Phoma citricarpa but an another Phoma species.

As well, the name of foreign citrus black spot fungus was changed to Guignardia citricarpa
Kiely for the reason of detection of the perfect state of the fungus on fallen host leaves.
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"Kokuhan-byo" occurs on fruits during the middle to later stage of the storage of host fruits.
Usually, the occurrence of this disease is lower than other diseases. However, if the fruit suffers
from frost damage before harvest or is kept under overdrying condition during storage, the
occurence of the disease increases. At first, the causal fungus is immersed in the infected pericarp
tissue during the fruit growth and then the disease occurs on account of physiological change
during the time of storage. The infected fruit surface shrivels as if it loses its water content, turns
yellowish brown, and eventually turns black and dry rotten. Black pastules (pycnidia) are formed
on such as the diseased fruit upper surface. Pycnidia are black, globose, 80-130 × 100-150 µm.
Conidia have two different types, one is hyaline, unicellular, elliptic to globose, 8-12 × 6 µm,
and the other is smaller than the former.

The disease also occurs on leaves. At first, water-soaked, obscure outlined lesion are formed,
but later, the lesion becomes circular, dirty to grayish brown and pycnidia are formed on the
lesion. The disease occurs in autumn and defoliates in spring.

The fungus grows at 11-33 deg C. The range of the temperature is lower than that of Phoma
citricarpa which grows at 15-38 deg C.
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