Shoot Blight of Larches.

A destructive disease in larch plantations

of Japan.
Kazuo IT6*

The first authentic report of the shoot blight affecting Japanese larch (Larix leptolepis
Gorpon) was made by Sawapa (1950)%®, who described the causal organism as Physalospora lari-
cina sp. nov. by the materials collected in the Tohoku district, the northeastern part of the
Japanese mainland. According to Kamer (1961)®, however, the same disease was known to
have occurred in nurseries as early as 1938 in Hokkaido, the northern island.

Uozumr (1960%D, 19613?) reported that a Macrophoma found on the diseased parts in
the growing seasons of larch was the pycnidial stage of the causal fungus, Physalospora laricina
SawaDA. p

Morphologic characteristics of the genus Physalospora are very similar to those of the genera
Guignardia and Glomerella, <o they can not be distinctly distinguished from one another, but at
their imperfect stages they are distinctly different.

For the reason that the genus Guignardia at the imperfect stage should belong to the genus
Macrophoma or the allied genera, the fungus was transferred to the genus Guignardia and was,
therefore, designated as Guignardia laricina (Sawapa) Yamamoro et K. Ito, comb. nov. (Ya-
MamoTo 1961%®),

Although the disease has been regarded by forest pathologists as becoming significant in
larch plantations, it is only within the past few years that it has been recognized as of sufficient
importance to arouse a demand by tree owners for information regarding the disease and its
control.

Since 1959 in Hokkaido and 1961 in the Tohoku district, the occurrence of numerous
heavily affected trees in extensive stands has often presented an alarming appearance. This
disease has thus became a matter of concern to the forest managers, and it is now generally
considered to be a serious obstacle to successful growth of larch stands.

The disease is widely distributed throughout Hokkaido and the Tohoku district. The total
area of diseased plantations has recently been calculated to be about 70,000 ha.

It is not too much to say that the disease is the most destructive affliction of trees which
Japanese forestry has experienced in its history of cultivation. On .account of its importance
and severity, the various aspects of the disease have been treated by the forest pathology
research staff of the Government Forest Experiment Station and the Faculty of Agriculture of
Hokkaido University, and numerous contributions have increased our knowledge of the disease.
By the recent studies, it has been made clear that European and American larches are more
susceptible than Japanese larch to the disease (Yanacisawa & Sarro 1960%Y, Sato et al.
1962929 Taxanasur 19622), and accordingly European and American pathologists will no

doubt direct increasing attention to this destructive blight.

* Laboratory of Forest Pathology, Government Forest Experiment Station, Meguro, Tokyo,
Japan. '
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The present paper is essentially a progressive report summarizing the results of many
workers’ studies to date. The author wishes to express his appreciation to Messrs. Shun-ichi
Yokora, Kunihiko Sat6, Tadashi Uozumi, Michio Nakacawa and Mrs. Hiroko Havasar for

assistance in the preparation of the illustrations.

Symptoms

Infection is generally confined to the current season’s shoots and leaves of adult trees as
well as nursery stocks.
" The symptoms first show themselves in late June to early July as hanging at the top of
the sheot with the green to pale yellowing green leaves as a result of girdling. Then, the leaves
in the infected parts defoliate, but those on the top which turned to brown remain for a long

time. The diseased hanging shoots also turn brown and are

frequently accompanied with exudation of resin, which,
losing its more volatile constitution on exposure to the air,
hardens into whitish drops. Infected shoots soon die and
dry. As the disease progresses the infection occurs not
only at the top of the shoot and the middle part of the
shoot, but also the succulent secondary shoot, from where
further infection takes place to the main shoot. From
September to early October, the infected shoots do not

Text-fig. 1. Development of symptomatic
pictures in the shoot blight of larch,
showing in late spring.

A, 1year after the first infection,
B, 2years after the first infection,
C, 4years after the first infection.
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hang but remain straight, probably because of the hardening of the tissues.

Lesions on the diseased shoot are somewhat depressed, dried and shrunken. Diseased succu-
lent shoots are actually thinner in the infected region than above or below. Minute pustules
(perithecia or pycnidia of the causal fungus) are abundantly produced on the lesions.

The most conspicuous symptom of the disease is the discoloration, wilting, and death of
the tender, succulent shoots of the current season’s growth.

Larches that have their young shoots repeatedly killed by the disease become stunted and
bushy, accompanied by many dead shoots. Repeated killing of shoots brings about a considerable
decrease in growth increment, anq generally results in worthless plantations (Text-fig. 1, Plates
1~7).

Distribution and damage

As noted already, the disease has long been locally known, but the large-scale infection
of larch plantations has been found in many places only since about 1959.

The distribution of the disease is now restricted to Hokkaido and the Tohoku district, the
northern parts of Japan. The accompanying maps (Text-figs. 2~4), which have been drawn up
on data collected from all the sources available, show the present known distribution of the disease.

According to the results of the extensive survey carried on until 1962, the areas of diseased
larch plantations are about 50,000 ha. in Hokkaido and about 20,000 ha. in the Tohoku

Text-fig. 2. Map showing distribution of the
sheot blight of larch in Japan.
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district, and totally about 70,000

ha. In damaged plantations,
almost 100 per cent of the trees
are generally affected. Diseased
trees which were severely infect-
ed in their younger stage have
in most cases stopped growing.

Damage of larch seedlings
in nurseries is also very common
(Plate 4-C, Plate 5). In 1957,
about 400,000 seedlings were
infected in a nursery located
along the coast of Uchiura Bay,
Hokkaido, and in 1960, about

Text-fig. 3. Known distribution of the shoot
blight of larch in Hokkaido in 1962.
450,000 seedlings were badly diseased in a nursery
in Iwate Prefecture, the Tohoku district. It is
well known that such a conspicuous damage
occurs commonly in many other nurseries situated
in the disease affeéted region. In almost all cases
the source of infection to seedlings is the diseased
larch hedge cultivated as a windbreak in the nur-
series. It is very important that the diseased
seedlings be tranferred to new plantations and
make new infection loci (ITo 1961%%, YoxoTa
19613%),

Damage of the disease is very severe near
the seashore. In Hokkaido, the diseased planta-
tions are generally concentrated along the coast
of the Japan Sea, the Pacific coast and the coast
of the Sea of Okhotsk, amounting to 60 per cent
of the total damaged area in Hokkaido (Yoxora
196249), In the Tohoku district, the most severely
infected areas are also distributed along the Pacific
coast and the coastal region of Aomori Bay (SaTo
1961'”, Sato et al. 1962*V), The acute disease
development in these regions is believed to be .
largely due to the wind blowing in the growing “\
seasons of larch trees. Text-fig. 4. Known distribution of the

Recently, considerable damage by the disease shoot blight of larch in the
in larch plantations has also been found in the Tohoku district in 1962.
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inland areas. The damage in the lowlands along the Ishikari River, between Sapporo and
Tomakomai, Hokkaido, and that in the Tohoku district distributed in the regions along the
railway lines acrossing the Ou Range have become conspicuous. All of these regions are
commonly exposed to the wind along the rivers or the railway lines. Recent experimental
works have also shown that damage in the stand protected from the wind by the windbreak or
the shelterbelt is conspicuously much slighter than in the untreated stand, and that the wind in
the growing seasons is considered to be one of the most important environmental factors leading
to a heavy outbreak of the disease (Yoxora & Inoue 1961%®, Kato & Owno 19629, OxamoTo
& Nakacawa 1962'®, Sarto et al. 19622D).

Damage is generally severe in the larch plantations that are enveloped in a dense fog in

the growing seasons.

Morphology and life history of the causal fungus

The fungus was described by Sawapa (1950)2 under the name of Physalospora laricina
sp. nov. The imperfect stage, Macrophoma, and the spermogonial stage of this organism were
first found by Uozumi (1961)%®, By Yamawmoro (1961)%® the fungus was transferred to the
genus Guignardia and named as Guignardia laricina (Sawapa) Yamamoro et K. Ito from the
opinion that Physalospora or the allied genera owning Macrophoma in the imperfect stage were
to be treated as the genus Guignardia. ‘

Guignardia cryptomeriae Sawapa* (1950)%, a very closely allied species to the fungus, is
frequently found on blighted or die-backed shoots of larch trees, and this offeni makes diagnosis
difficult. A die-back caused by Diaporthe conorum (Desm.) NiessL (syn. Phomopsis occulta
TRAVERs0) is widely distributed throughout larch plantations of Japan, but this is readily dis-
tinguishable from the shoot blight fungus by morphologic characteristics of the spores (Kosa-
vasuar 1960, 1962V, Irto 19637).

Perithecial stage (Guignardia) : Mature perithecia single or in groups, hypodermic, black,
globose to subglobose, ostiolate, 300~410 x in height, 265~440 w4 in diameter. Asci clavate,
hyaline, round at the apex, stipitate at the base, 102~140X22~45 u. Paraphyses abundant,
hyaline, straight or branched. Ascospores oblong, hyaline, round at the apex, 24~41X8~17 u
(Text-fig. 5).

Dimensions of the fungus in the perithecial stage measured by various workers are shown

Table 1. Dimension of Guignardia laricina in the ascigerous stage (u).

Perithecium Ascus Paraphysis Ascospore Literature
368 (in diam.) 114~135X%X 22~26 3 (in diam.) 24~27X13 Sawapa 50
330X 440 131~142X 30~45 2.8~3.6( #» ) 25~34X8~17 Uozumi ’61
170~500X 130~300| 60~120X 20~50 3 (») 23~38X8~15 YoxoTa ’62
300~415X265~390 | 102~118X%X25~31 —_ 31~41X13~17 KoBayAsHI ’62

*  Guignardia cryptomeriae Sawapa : Perithecia hypodermic, black, globose to subglobose,
ostiolate, 160~310 x in height, 300~340 x in diameter. Asci clavate, hyaline, round at
the apex, 60~85X13~22 p, paraphysate. Ascospores fusiform to oblong, hyaline, 18~31X
7~10 p, arranged biseriately., Pycnidia (Macrophoma) hypodermic, black, globose, 120~
440x138~390 . Pycnospores fusiform to oblong, hyaline, 15~31X5~10 p.

Hab. on leaves and shoots of Cryptomeria japonica and Larix leptolepis.
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A B

Text-fig. 5. Guignardia laricina (Sawapa) Yamamoro et K. Ito. (—=10p)
A, Asci; B, Paraphyses; C, Ascospores; D, A part of pycnidium
(Macrophoma stage); E, Pycnospores.

in Table 1.

Pycnidial stage (Macrophoma) : Pycnidia hypodermic, black, globose to subglobose, 123~

325X 176~265 u. Pycnospores oblong, straight or somewhat curved, hyaline, 22~37X6~10
(Text-fig. 5).

Dimensions of the fungus in the pycnidial stage measured by various workers are presented
in Table 2.

Table 2. Dimension of Guignardia laricina in the pycnidial stage (z).

Pycnidium Conidiophore Pycnospore Literature
123~210X 176~245 3~7 (in length) 23~30X 6~9 Uozuwmr 61
100~210X 90~200 8 ( 7 ) 15~33X5~11 YokoTra ’62
250~325 X 200~265 — 25~37X7~10 KosayasHr ’62

The pycnidial stage, Macrophoma, is generally found from late June to early November and
it is responsible for the secondary infection appearing late in the summer. Pycnospores rarely

overwinter on the diseased shoots and leaves, and survive till April of the following year. The
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spermogonia are found in July to October, rarely in February of the following year. The
mature spermogonia are filled with a great number of rod-shaped spermatia, 3~6X1~2 x4 in
size. Repeated attempts to germinate the spermatia in various media have been unsuccessful
(Uozumi 1961%®), Yokora 1962¢0),

The perithecial stage, Guignardia, begins its formation on the diseased current season’s
shoots generally in October, rarely in August, but does not become sufficiently differentiated to
be recognized as perithecial primordia until the next spring. The mature perithecia are formed
in May to September and they discharge abundant ascospores throughout the seasons. The
ascospores act as the source of the chief primary incculation. Though almost all of the perithecia
become empty by early November, a few of them overwinter in the state of containing viable
ascospores, and accordingly some of the ascospores are collected even in early spring
(Uozumr 1961°®, Sato & Suoyr 19622, Yorora 19624%),

Physiology of the causal fun_gus

Germination of spores

Ascospores of the fungus germinate readily in water with over 50 per cent germination in
4 hours at 15° to 30°C. The germination occurs at the temperatures ranging from 10° to
35°C with an optimum at 25°C (Sato & Suoyr 19622, Yokora 1963*).

The germination of pycnospores is generally favorable at 20°~30°C, and very sparse at
15° and 35°C with an optimum at 28°C to 30°C. It is noticeable that the optimal temperature
for germination of pycnospores is somewhat higher than that of ascospores (Sato & Smoir
1962%», Yokora 1963%9).

A saturated atmosphere is very favorable to germination of ascospores and pycnospores,
and they germinate in 100 to 94 per cent humidities, while those kept at 92 per cent humidity
and below 92 per cent show no signs of germination (Saro & Suojr 1962%%, Yokora 1963%4).

Influences of H-ion concentrations upon the germination of the spores are not remarkable
with exponents ranging from pH 3 to 10 (Sato & Suojr 1962%2),

Longevity of spores

Ascospores in the perithecia and pycnospores in the pycnidia on diseased parts in nature
maintain the germinability during at least 9 months, whereas discharged ascospores as well
as pycnospores are very short in their longevity and they lose the germinability within 3 or 4
days (Yoxota 1963%%),

Mycelial growth

Isolation of the fungus is readily obtained from mono-pycnospore, mono-ascospore and
diseased tissues. Mycelial growth on such agar media as potato-dextrose agar, Sarto’s soy agar
and Czarek’s solution agar is usually well. Macroscopic and microscopic characteristics of Isolate
KPS43-7* on potato-dex&ose plate agar at the end of 20 days’ culture at abqut 25°C are summa-
rized as follows (Yokora 1962¢»). Macroscopic appearances of the mycelial colony : Aerial
mycelium abundant, grayish white, making a concentric circle; mycelium of inner part of the.
circle tiny floccose, that of outer part pale gray, somewhat reticulate; small mass of hyphae
appearing in various parts of the surface of the colony; submerging hyphae dark green.

Microscopic appearances of the hyphae : Marginal hyphae of the colony septate, branched,

thin in membrane, hyaline, rarely pale dark; sometimes hyphae swollen and shrinking at the

* The isolate from mono-ascospore on Larix leplolepis collected in Hokkaido.
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septum or branching, having no special structure; hyaline hyphae 1.5~4 u in diameter; pale
dark hyphae 2~4 u in diameter. Hyphae in the central part of the colony septate, branched,
thin in membrane, hyaline or dark brown; hyaline hyphae often partially swollen and shrinking
at the septum or branching, having no special structure; hyaline hyphae 2~5 u in diameter;
dark hyphae 2.5~6 x4 in diameter. Submerging hyphae septate, thin in membrane, branching,
hyaline or dark brown; hyaline hyphae often swollen and shrinking at the septum or branching;
some hyphae continued to hyaline hyphae and separated by septum; hyaline hyphae 1.5~4 g
in diameter; dark hyphae 2~4 4 in diameter.

Among 12 isolates tested, the one, SG91T*!, produced many spermatia, 2.5X1py, and
pycnospores, 18~25X7~9 pu, on the three agar media (Yokota 19624%).

The relation of temperatures to the growth of the mycelium of the fungus was studied by
Petri dish method. The result shows that the fungus grows favorably at the temperatures
ranging 10°C to 30°C with an optimum at 25°C, and does not grow at 0°C and 35°C,
respectively (Uozumt 1961%%),

Sporulation on agar media

A constant supply of a great number of spores is needed for screening tests of fungicides
and artificial inoculations, but the fungus has been generally found to prcduce few spores in
pure culture (Uozumr 1961%%, Yokora 1962®), Here, by using many isolates of the fungus,
efforts have been made to find artificial media favorable for sporulation.

Recently, only the two*?*® among 15 isolates tested have produced a great abundance of
pycnospores, X10® in number per tube, 18 mm in diameter, after two weeks’ culture at 25°C
to 27°C on agar-medium of the following formula (Hara & ITo 1963%):

Dry yeast extract (Daigo Eiyo Chem. Co., Ltd. ):seeereccereccess 3g

SOIUDIE SEATCR ++erererecrrrernerrureruserreriererseinsersermseeriermeenes

MgSO0,+7 HyQ oovreerrereerrennennnemmennnnunnnes

Agar-agar -+
DISHIIEA WALEE+ e+ evrrrrerrerernruecesetsernremersnerstissrmareiesseiesaseansnes

Pathogenicity of the causal fungus

According to the results obtaine_d by field observations and artificial inoculations (Yokozawa &
Murar 1958, Yokozawa 1959%7, Yanacisawa & Sarro 1960%P, Sato & Swojr 196223, TakA-
HAsHI 1963%%) the relative susceptibility of four species of Larix to the disease is as follows:

Resistant:««««-+ L. gmelinii var. japonica, L. gmelinii var. koreana, L. gmelinii
var. japonicaX L. leptolepis,

Susceptible-«««s+--+ L. leptolepis, L. leptolepisX L. decidua (L. eurolepis),

Very susceptible:«-+---- L. decidua, L. occidentalis.

Generally speaking, Kurile larch (L. gmelinii var. japonica) is relatively resistant, whereas
European larch (L. decidua) is susceptible and Japanese larch (L. leplolepis) is intermediate,
although different races of European larch vary widely in susceptibility.

Douglas fir (Pseudotsuga douglasii) is the only species except the member of the genus

*1 The isolate from the diseased tissue of Larix gmelinii var. japonica collected in Hokkaido.
*2 The isolate from' Larix leptolepis in Noheji, Aomori, by K. SaTo.
*3 The isolate from L. decidua in Morioka, Iwate, by K. Sato.
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Larix which has been known as the host of the fungus in nature (SaTo & Smomn 1962%),

Pathogenicity of the fungus to various conifers was tested by artificial inoculations with
the mycelium from culture on potato-dextrose agar. In this study, plants of 28 species or
varieties, representing 14 genera were incculated with the fungus. Results of the experiments
are given in Table 3 (SaTto & Smoyr 19622%).

Table 3. Results of the artificial incculation with Guignardia laricina
to various kinds of conifers.

Tree species Pycnidium

Pathogenicity formation

Scientific name Japanese name on lesion
Cephalotaxus harrm;,g;zfngmpacea Inu-gaya + _
Abies firma Momi + —
A. homolepis ‘Urajiro-momi + +
A. mariesii Aomori-tcdomatsu -+ . —
A. mayriana Ao-todomatsu + —
A. veiichii Shirabe +. —
Cedrus deodara Himaraya-sugi - —
Picea glehni Aka-ezomatsu + +
P. abies Doitsu-tohi + —
Pseudotsuga douglasii Dagurasu-fa + +
Tsuga diversifolia Kome-tsuga + —
Pinus densiflora Aka-matsu + +
P. koraiensis Chosen-matsu + —
P. pentaphylla Himeko-matsu + —
P. thunbergii Kuro-matsu + —
P. rigida Rigida-matsu + —
P. banksiana Bankusu-matsu + +
P. strobus Storobu-matsu + —
Taxodium distichum Rakuu-sho + -
Cunninghamia lanceolata Koyozan — —
Metasequoia glyptostroboides Metasekoia - —
Chamaecyparis obtusa Hinoki + -
C. pisifera Sawara + —
Thujopsis dolabrata var. hondai Hinoki-asunaro + -
Thuja standishii Nezuko + -
T. occidentalis Nioi-hiba + —_
T. orienlalis Konote-gashiwa — —
Juniperus conferia Hai-byakushin : — —

As shown in Table 3, pathogenicity of the fungus is positive to almost all of the tree species
tested, except Cedrus deodara, Cunninghamia lanceolata, Metasequoia glyptostroboides, Thuja
orientalis and Juniperus conferta. Pycnidia of the fungus are prcduced on the infected parts of
the following five species: Abies homolepis, Picea glehni, Pseudotsuga douglasii, Pinus densiflora
and P. banksiana.
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Explanation of plates

Plate 1.
A, Young stand of Japanese larch affected destructively by the shoot blight, Tarumae,
Hokkaido.
B, Japanese larch affected severely by the shcot blight, Hckkaido.
Plate 2.

A, A part of Japanese larch stand (about 10-year-old) affected mcderately by the shcot
blight, Tomakomai, Hokkaido. Photo. October, 1961.
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B, Japanese larch (about 10-year-old) affected moderately by the shoot blight Tomakomai,
Hokkaido. Photo. October, 1961.
. C, Ditto. Photo. September, 1962.
Plate 3.
A-B, Japanese larch (about 10-year-old) affected severely by the shoot blight, Tomakomai,
Hokkaido. Photo. September, 1962.
C, Top of Japanese larch affected severely by the shoot blight, Tomakomai, Hokkaido.
Photo. September, 1962.
D, Japanese larch (about 10-year-old) affected severely by the shoot blight, Ryugamori,
Iwate. Photo. September, 1961.
Plate 4.
A, Japanese larch (about 10-year-old) affected severely by the shoot blight, Ryugamori,
Iwate. Photo. September, 1961.
B, Top of young Japanese larch (6-year-old) affected severely by the shoot blight, Shiraoi,
Hokkaido. Photo. October, 1961.
C, Damage of the shoot blight in a nursery, Tomakomai, Hokkaido. Photo. October, 1961.
Plate 5. '
A, Initial stage of the shoot blight in a 2-year-old seedling in Matsuo Nursery, Iwate.
X1.4 d, Diseased secondary shoots.
B, Primary and secondary shoots of a 2-year-old seedling affected by the shoot blight in
Matsuo Nursery, Iwate. X1.5 *
C, Killed and defoliated shoots of a 2-year-old seedling affected severely by the shoot
blight, accompanied with dried resin (r) on the surface, in Matsuo Nursery, Iwate. X1
D; Apical part of a 2-year-old seedling affected severely by the shoot blight in Matsuo
Nursery. X0.7
Plate 6.
A, Top of the shoot of young larch affected severely by the shoot blight, Shiraoi, Hok-
kaido. X0.7
B, Primary and secondary shoots of young larch affected severely by the shoot blight,
Tomakomai, Hokkaido. X1.2
C, Top of the primary shoot affected severely by the shoot blight, showing many pycnidia
of the causal fungus. Magnified. Photo. by Mr. S. YoxoTa.
D, Dried resin (r) produced on the surface of the diseased shoot. X0.8
E, Slender part of the diseased shoot, accompanied with dried resin (r). Magnified. Photo.
by Mr. S. Yoxkora.
Plate 7.
A, Enlargement of the lesion of the diseased shoot, showmg perithecia of the causal fungus
produced in a slit (p) of the host. X4
B, Enlargement of the lesion of the diseased shoot, shovﬁng perithecia of the causal fungus
and dried resin (r). X8
C, Enlargement of the lesion of the diseased shoot, showing pycnidia of the causal fungus. X9
D, Photomicrograph of perithecia of the causal fungus. X150
E, Photomicrograph of pycnidium of the causal fungus. X 230
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77 =Y ORGSR, SR Bkt CRES e ERz b L iwiRE (1950) 12 X » Tik
LHTRBE N b & bR (1961) 1K XIUSHRRILT T 1938 F£IAIMBETRVWHIATHR
LV EThB,

AP Tk 1959 ELISK, F Rk T 1961 ELR—RMAERO TR 20 BEKS L
WTRREN, 1962 FHFEL OB ETER ILIEEH 50,000 ha, Hb#iJ5#] 20,000 ha, & 70,000 ha %
NEL, GROBECL - T OEBIZZ LIEHAT B O L FHEIN TV 5,

FIEERARD 27 T HA DB L~ T 400,000 KL _EOBEL 5 e b D felve F1fE
FEADERBCHER S, ThedDic UTEE, $ERS 2 b Lt ELOREEM S E1%E
CHEDBIG,

FROATRIBEIIEE R L O BHL6 IR ST 503, Mo~ HEOIKAN BEFI AT
B0
FRCBEINC S T =Y BB T S 2 Lt A, EEFEIREIET 5 OB RH B 5\
RREFHEEL, FHIVD LB LIEEING, RFiXTOBERNOE R &, BEOFEER L E
LU D W Ll E0bENCLD BELERT, bECETS » 7 < Y ERORELEST
23 EDOREREELEL DR, EoblEMARELE LS CIET 5 0, 40T UBOKE
EizkF3A Fe— 7=y OREIVVR (blister rust), 7 V OfF#4H (Chestnut blight) $8 L= DT
5% (Dutch elm disease) ¥ X% & dF & b WHMROBHEEEL T\ 5,

RFRIZ DL I CERL D THE0 D, BHFEHERBREERS, REE, FIS0Es L oHtiEE
REELEIROCTS - TRRCET 5 RASRBRARSEF SN, FEHRFELAEEL Ttz b2
phbt, BaDRsREFRENLTONT B, RiFIL=+RvH T <Y (Larix leptolepis) DHRIg BT,
AAY v HhF=Y (L. decidua), PERT AV HHhF <> (L. occidentalis) = I, BTAA v v
NT=VRIVERT7 2V 2 H T <V 3FELIEBRMERC L b b T, FFCHT 515 00 idinid
KEe BhTohE THON KRB EOBMERL BT 5 HNTAROE R & - 1o

AIRD REE L B4 Physalospora lavicing sp. nov. & I RE 1950), X BT TR
Macrophoma PSRHE Tz & Physalospora ORREEAIFE iz (B 1961), OBIZZ hitix
BT Guignardia larvicina (Sawapa) Yamamoro et K. Ito, comb. nov. (L& 1961) LBtdbh
oo KEISERIOD H D L UThMRER Guignardia cryptomerice Sawapa (Macrophoma sugi Hara) %
BB, CADIREOROPET, FUHCE T CERO DR, REZbyEORE L%
ZbhT\3,

) REBITEGIHE - BEEL
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KFRNGAD X S A BHEE R BT, e, ETHMARLCHS # 7 <Y O%£ED 5\ (3B5EHK
BERFCRIN, Thr bERFRTIERCEEL TER, IIRESSRELE L —RUTH50T
BHEOKIR L2 TICBRAAR SRS h, EFELRSEBIIicH 7 = v O BEM—F KEREHk
RhEHL L UAKBELEELY Db LD L ABR T B, MBRROHE L BEAE L ORIz
EELLEE LY, HCREC AR MAE TS ERILEEE T, EREBE TS 7~ Y B ERREEL
TEEWED, LEMEL DRI LNLXERFSZLTEY, » 7 <Y OEFHCET 3 BEEIELRD
PERERIVCLTOBERYELRTS KELRTFCA- T WA LN bALIhD0hs (BH - H 1
1961, HOfE « /NEF 1962, T « gl 1962, fEHED 1962).

BBERIOA 7YV —v=vr « 7R M, $RATEERRC, BCSBORTLULELTHDTHS
7%, REGATES M BT EERLACOCECBLTED, Shb0RBRHERT LSROBKIC -
Tico BISEOEHKICIR LRSS, BT %4 BICAERT 5 OBERCKY), BEROCERETI
55ReBLNELNC (K - 5 1963), ’

H 7 =V BEERC AR T 5B S 5 VR OEN L 5 FESBARERS JATERC &
o> Tl bl $inbb s A <Y (L. gmelinii var. japonica), ¥ 3 Vv H7 <Y (L. gmelinii
var. koreana) BXO 7/ A~V X =k v h 7<=V 3BHY, =hv ATV RBIP=2hvHT =Y XA
Yo=Y (L. ewrolepis) 1TESM, KBA AV L.V ATV BIVHEBT AV 217~V ixEhH
DTRZMETHS (BR - NF 1958, BHR 1959, PR - 758 1960, Rk - £ 1962, &i§ 1963), -

FRREEIIERREBC STy 7 <Y BEBEUSN T4 275 27 7 — (Pseudotsuga douglasii) 1=
RHREREIN T 5, BEERCIAATEERBRER T L R KBE X 1 27 Y (Cephalotaxus
harvingtonia var. drupacea), & 3 (Abies firma), v 7 L a %3 (A. homolepis), 7#+%Y + F=
(A. mariesii), 7# b F= (A.mayriana), > 5 <X (A. veitchii), 7 » =< (Picea glehni), ¥
A4V bve (P. abies), #2753 A7 7—, 2 AV #H (Tsuga diversifolia), 7 } = (Pinus densiflora),
F avtv~<" (P. kovaiensis), & » 2= (P. penlaphylla), 7 v < (P. thunbergii), ) ¥£ =
(P. rigida), ~v 27 A< (P. banksiana), 7 7 V< a3 v (Taxodium distichum), t /% (Chamaecy-
paris obtusa), + 7 7 (C. pisifera), v/ %7 A+ v (Thujopsis dolabrata var. hondai), * R = (Thuja
standishii) LW =A A &3 (T. occidentalis) ZIREHZ LHL, KBIhbD D, vyF73orE I,
TAZS RV, BT TFTRA7 7,7 AV BIT v 7 A= VIR TFENTER I i (B - 7 1962),

RROEHPERCTII B L £ 3 00RENH D, T D LIZEIC IV 5 FBh, £ 0 2 iU AROME, =
D 3TERARDOFB KRR TH D, IUHEARDOMHEERL D KIRHIC I\ T EMP (=5 A #EEKED
Aic & 2 BESEE GRE - BKE1963) 12k » TRIEFEALOR LB LAELR, BROFHICIF LY
Byru~®o4 3 Fik TPTA (BA XE]) OB L b, FEiRko FEHEECIZR LS »
sm~Fo 43 Fe TPTA BIOZEHFR IO Y 7 v ~F o4 3 FilHOBBRET O FERBREGE
GREED 1961 ) MIREIN TV 52, ZABIOLTRERENITHE b 51T L Ll
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—Plate 1—

By courtesy of Zenkoku Ringyo Kairyo Fukyu Kyokai, Tckyo.
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