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1品斑:病はハンノキ)l'j (Alm叫のもっとも恐るべき病害のーである 昭和 25 年以来，著者らは各地に

おいて木病の激害を認めているのであるが，この分布の広いことと，そのもたらす被害はおどろくべきも

のがある。

:本病はヘンノキ'J;\'iの，特に苗木の時代、こ惨害をおよぼす， ごくありふれたものであるにもかかわらず，

この発病経治や病以閣の治性質を|明らかにした実験成績にとばしいっそれで，病f'1[商の生活閤，人工接種

試験による発病経過の{肉祭などに主点をおいて;)'n認験を f子い，的確な防除法をたてる拠点を明らカ心しよ

うとしTこ。

本iV!'5'Eを Î=rうにあたり，懇切な助言と激励をいただL 、た保護部長今関ブ:也氏および原図{ノ[こ成に助力され

た中川道夫氏に深くf''!Wなを表する

病徴

本病は百t-lUの古木のみならず材判!においても認められるが，はげしい被害は古木においてみられ，しば

しばかい滅的な:tfJ悼を与える (Plate 1, A)0 

5 月以降晩秋までみとめられるが，梅雨期後にはいっそうはげしくなる c はじめ微細な禍色斑点として

あらわれ，病斑はしだいに拡大して，その中央部は淡鵠色， J，íJ縁部は波視色を旦し，しばしば数間の病斑

が融合して大きな病王涯を形成する。病斑上には病原菌の子実休が粒点状に形成される 早期落奨がはなは

だしいため官i木の生長はL 、ちじるしく阻告される (Plë.te 1, B , C, Dト

病原菌名とその分布

木病の病!日(国は不完全国 Septoria に民する。ノ、ンノキ成 (Alnlls) を寄主とする Se戸toria 菌は，これ

まで欧米諸国から，すくなくとも 5 種報告されているこすなわち， S , Alni SACC. , S. alllicola COOKE , 

S. alnigena S"~cc. ， S. carisolensis KλB五'1' et BUB五E および S. alnifolia ELL1S et EY. である η

著者らがこれまで日本各地で採集L た病原菌は形態品に 1 種で，上の 5 種のうち S. Alni S.H'c. にも

っとも近い これは最初イタリアにおL 、て A. glutinosa こ見いだされたものである】

著者らは木菌を岩手，山形，福E川梼木，東京，茨城，長野，岐阜，三重の各市果で採集しており，岡

山果で採集された記録もあるごそれで，おそらくわが国に広く分布するものと考えられる c

木菌の寄主としてはヒメヤシヤプシ (A. f irma var. n1l1ltinervia) , ヤシヤブシ (A. firma var. 
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Sieboldianaì ， 円ンノキ (A. jaρonica) およびヤマハンノキ (A. tinctoria var. glabra) が普通なもの

である c しかし，これらと近接して航殺されたきヤマカワラハンノキ (A，. Faurieiì こば，自然状態で木

菌が寄生しているのをいまだみたことがない、

病原菌の越冬

昭和 25~26 年および 26~27 イl'の 21"1にわたり，フド(占の越冬状川をw:京に :t札、て ~，'~ftした 1~占来の変'，~人

を示せば次のとおりであるの

病葉に形成された附子殻内の附子は，落lJI~後， ");1，l，f の lfl下旬ころまで訳められるが，それ以後はNí ヲと

して 3 月下旬には空車な削子殻をとどめるのみである> 12 月上告Lころからスペルモプニウムが形成され，

これには微細なスペルマチアが1êì，日j している、冬矧間落紫の組織内で未熟な附子殻の形で年を泣し 2 月

中旬ころには柄子は成熟し，以後 4 月末ころまで多数の附子設が新生ずる そして，これらの附子殺内の

柄子は 90% 以上の発茅卒を示し，また人工緩衝試験によって，発病させる能力のあるこ主も存在官、された、

すなわち，本菌は病落葉内に未熟な附子設の状態で年をすまし， ?It~!il三これに新たに生成された附子が第 -.j~

伝染被:になるわけである (Phtξ2 ， A , B , C) , 

病原菌のこ，三生理的性質

( 1 )制了ーの発"wにおよ iます温度の影響 本商のWJn士 8~30 C で発伊し， 1 'C および 35"C では

発芽しない。 18~280C がi出i混のようである t

(2 )柄子の発芽におよぽす水素イオン濃度の影響 水素イオン濃度は木商の発芽iこあまり犬きな影

響は示さない。

(3 )菌糸の発育におよぼす温度の影響 木菌の菌糸は 10~旬、 C で発育し， 2J~250C を.ì0i温とす

る (Plate 3, A , B) 。

接種試験

越冬病落奨上に形成された柄子および純粋培養した寒ヲミ土台主主主u..の柄子を機種淑とし，噴霧擬種法ーによ

って人工按蟹を行い，本菌の病原性をたしかめた。供試樹種はハンノキ， ミヤマノ\ンノキ (A. alnobetula 

var. jruticosa)，ヤマハンノキ，ヒメヤシヤプシおよびヤシヤプシの 5 っとした内

木菌は供試 5 種に対してすべて病原J陪を示し，特有の病~止を呈した〉しカ a し， 7ft伏期および早期落撲の

開始期は各樹種によって差がみとめられた J すなわち，1ft伏期はハンノキ， ミヤマハンノキおよびヤマパ

ンノキでは 7~14 日であるのに対して，ヒメヤシヤプシおよびヤシヤプシでは 16~18 日とやや長く，主

た落禁開始期はハンノキ， ミヤマハンノキおよびヤマハンノキに比較してヒメヤシヤプシとヤ γヤプシで

は数日おくれた (Plate 3, C, D , E , F , G) , 

ハンノキ属の Mycosphaerellα

著者らはハシノキ属の葉に少数ながら Mycosρhaerella 菌を見い:i:" L た その寸土 M. Alni (Frm::.') 

SACC. で他のーは M. .41ni viridis DJ, NO'I'. と同定された

(1 ') M. Alni (F1TUK.) SACC. 一れは岩手県でヤマハンノキの緑葉上で採集された (Plate 4, 
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A; Text-fig. 51 べ

l 2 � M. Alni viridis DJ<: NO'I'. S. Alni にお力、されたヤジヤ 7-γの樫病縫冬落葉上iこ 4 月中旬，

Tl:CJiてにおいて見L 、だされた 子王室胞子力、ら単間的主主を行ったところ . Seρtoria 明の分生胞子を形成し， こ

の形状は S. Allli i-':'似ているので，あるいはこれが S. AI/l i の完;金時代ではあるまいかと予怨された l

L かL， i庁長1t佼および桜種試喚によって病「以内をしらベた倍采，この予想;士否定され. S. AI J1 i と同倶

11\日系のないニとがわカ}った (Plate 4. B. C; Text-fig. (_�l 

附図説明

Plate 1. 

A. Seρtoria Alni に位されたヤシヤフ'シ前

B. S. Alni iこ位されたヒメヤシヤヅシの業

C. S. Alui に位されたヤシヤプシの奨

D. S. Alni i斗之されたノ、ンノキの葉

Plate 2. 

A. ヤマハンノキ越冬病落葉に形成された S. Allli のスペルモプニウム (s) と柄子殻 (p) x310 

B. ヤマハンノキ越冬病落葉t二形成された S. Alni の附子役 x310 

C. ヤマパンノキ地冬宵落葉い形成された S. Allli の附子 x150 

D. 浪室処J&lによって越冬府落葉上に形成された S. Alni のJl弘子角 x6 

Plate 3. 

A. W，\K~ \1山氏;J事実上にお;ナる S. Alni の商売さ

B. 馬鈴'止V:J~ó実上に形成された S. Alni の分生I1包子

C~G. S. Allli による人工椛種試検結果

Plate 4. 

A. Mycosρhaerclla Allli の子裂設 x680 

B. M. Alni viridis の子医 x6 

C. M. Alni viridis の子袈授 x400 
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Notes on Some Leaf-Spot Diseases of Broadleaved Trees-III.求

Septoria leafspot of Alnuu. 

Kazuo 1'1'6 and K�� 511 TnFKλ" 人

Introduction 

Seρtoria leafspot is " d色structive disease {)f various species of the genus Alnlls and is 

of widespread occurrence throughout Japan. The serious nature of 1058 du三 to Seρtoria 

infection of Alnus seedlings first came to the authors' attention in Nagano Prefecture in the 

summer of 1950. Since that time the Septoria leafspot has b巴com邑 epidemic in most ye::trs 

in many districts of our country. In 1952 , the authors observed that a severe epidemic of 

the disease occurred on Alnlls firma var.附lIltillervia (Hime-yashabushi) and as many 丘S

95 per cent of 68 ,000 seedlings were he且vily aftected and were in va了ious stages of deｭ

generation at Kowachino , Gifu Prefecture. 

Although the disease might have been notic巴d previously by foresters , thεfirst authenｭ

tic record of this disease in Japan was in Gifu Prefecture in 1938 (NISIKAわり& MIYA�".¥KI 

1942)円 So far as the authors have been able to determine , NJ円l.Kλ]1け and MTYAWλKI (し c.) 

were the first to report the disease which h旦d been found 0ロ A. fi刊日2 var. multinervia i 口

Japa口， and they attributed its causal agent to Septoria Al削 S.\CC. In 1944, OGλWλ 3J noted 

Seβtoria Alni ュs the pathogen of a leafspot of Alnus jaρonia (Han-noki). The senior author 

presented brief accounts of the disease in his handbooks (1'1'δ1951" ， 1952::>). More recentJy , 

SNl'ﾔ et al. (1955)山 have reported the result of control experim号nts for the disease of 

seedlings of A. firma var. Sieboldiana (Yashabushi). 

So little has been reported concerning the habitis of the causal organism that a wide 

field remains open for investigation. Since 1950, tト色 authors have made some stl1dies on 

the disease with special emphasis on the biology aud the life cycle of the pathogen in 

order to develop control measures based on knowledg己 of the re旦 1 cause. It does not lie 

within the scope of lhis paper to discl1sS in detail the pathological phas邑s of this problem. 

ln the investigation here reported , emphasis has been placed 0口 the life cycle and p::tthoｭ

genicity of the causal fun日us. A portion of this paper was preδented at the 5th annual 

meeting of the T6hoku division of the Japanese Forestry Society held at Sendai in August , 

1953 (I'l'ﾔ & SHIBUKλWλ1954)引.

The authors are indebted to MF. Rokuya liIrλ Z: Jつ KI ， Chief of the Forest Prot三 ctíon

Division of the Government Forest Experiment 5tatíon, for ョdvice and encour旦gêlneロt

during the course of the investigation, and also to 乱1r.孔1ichio N人 KλGAw_¥ for help in the 

preparation of the illustrations. 

Symptoms and damag-e 

The disease affects not only nursery stocks but atso ュd111t trees in the forest. Severe 

damage occurs on young seedtings and stocks，日d the leュfspot is p:J.rticularly destructive 

in the nursery plantings. 

The diseas巴 first makes its appear旦nc己 in Jun号 and is fou口d at any time thεreafter 

* The first and secoロd papers under this gεneral titl邑 were pub!ished in Bull. Gov. For. 

Exp_ 5ta_. 46 , 17~:l2 ， 1950, and in lbid. , 57 , 16:l~182 ， 1952. respectively. 
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until the leaves have been shed. After the rainy season the dam己ge of the disease appears 

very distinct. Very often, by early autumn, the nursery beds are severely defoliated and 

the growth of young trees is greatly retarded. 

The lesions are at first pinhead-like , light brow口 spots present 0口 the leaf. The shape 

of the lesion is commonly circu.lar , 1 mm in d i:lmeter, and frequently irregular. The spots 

become Lrger a口d at maturity usually show Iight colored centers with dark brownish 

borders. The spots are varyingly few in numher or so numerous as to coal.esce to form 昌

large one and completely blight the affected leaves. Pronounced defoliation and stunting 

of the plants are usually 己ccompanied with sev巴re infections. Stunting is especially evident 

if the plants are infected when young. In the color of the lesions there may be some 

differences due to the kind of tre己 species. The central portion of the spot is dotted with 

scattered pycnidia of the causal fungus (Plate 1). 

Tree species which hav巴 b巴εn very oft邑n affected with the leafspot are as follows*: 

Alnμs firma var. multine1'via (HimeぅT3.shahushi) ， A. firma var. Sieboldiana (Yashabushi) , 

A. ja戸onica (Han-noki) and A. tinctoria var. glabra (Yama-han-ロoki). It is interesting to 

note that A. Faurici (Miyamユーkawara-han.noki) is the only plant out of commo口 species 

belonging to the genus Al似IS that has shown no natural affection with the disease under 

field condition. 

Morphology and g'eographic distribution of the fungus 

Morphology Th巴 pycnidia are embedded in the tissues , with the ostioles projecting 

through the leaf epiclermis. In longitudinal section the pycnidial walI is evident, with the 

conidia borne 且long the base and sides of the pycnidium. The pycnidium varies in width 

from 48 to 150μ ， and in height from 60~180μ ， with an average respectively of 90 by 110μ. 

The pycnospores are hyaline , 2~7 sept旦te (mostly 3~4) ， measuring from 18 to 54μlong. 

No mark巴d v旦riation was encount巴red in the width of the pycnospores, which varied from 

\
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Text.fig. 1. Pyc司ospores of S. Alni. 

A , Pycnospores from A. firnu var. Jnultinの悦a (Hime.yashabushi) collected ,it 
K呂mabuchi ， Yamag:;ta Pref. 

B , Pycnospores on A. tinctoria v品1'. glabra (Yama-han-noki) colIected at Koma , 
Iwat巴 Pref. (---!二 20μ〉

ネ In using the scientific and Japanese names of the plants the authors followed chiefly 

M.¥KINO ancl N.Ki\'l山'0 (1931)". 
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Table 1. Dinie口sions of the fungus (lL). 

a. Pycnidium 

Height Dial11eter 
Host Locality 

Range Average Range Average 

A. tinctoγia va:τ . glぬγα

A. firma var. 
Sieboldiana 

b. Pycnospore 

Meguro, Tokyo 
(April 17 , 1952) 

Kushigata , Ibaragi 
(Ju口e 2, 1952) 

60~120 

111~180 

Length 
Host Locality 

90 18~90 7l 

12日 90戸-i50 107 

Width 
Number of 

septum 

Range Av巴rage l Range Aver呂ge Ral1ge Mode 

A. firma var.1 

Si~b~ídia1;;""I Meguro, Tokyo 18~54 る 1 1 1. 5~3 i し 7 2~5 3 

A. tinctoria I Koma. Iwate 
，-;-:_':~.-，~:..:-;: .. :.~， 24~45 

V日r. glabra I (Aug. 23 , 1950) 1. 5~3 2.1 3~7 ， 4 35 

A. f，~~ma ，:，ar.:Kam}~~u:h~ ，~ Y~~1:~~atal 27~47 i 

附ultinervia I (Oct. 15 , 1950) "",. _." 己7 2~3 2.0 3~7 4 

A. firm2 vaL Kushigata , Ibaragi I 

Si~b~idia1;;;"1 --'Ö'~';;-2: �952)�' I 18~39 i 32 2 1.5 2~4 3 

1.5 to 3μ(Text.fig. 1). 

The measureロ~ents obtained for the size of the fungus collected 0口 several kinds of 

host are presented in t昌ble 1. 

Considered from the morphological characterestics, all of the fungi on various kinds of 

Al四us shown in table 1 may be treated as a single species. 

Taxonomy On the several European and American species of Alnus at least five 

Septori旦e have been described by earlier workers as follows: Septoria Alni SAC�. (SλCC'.\ I:])O 

1884)"', S. alnicola C�KE (SAιC，\H])O 1884)''', S. alnigena S.¥('c. (Sλuιλ J{J)竹 1884)11' ， S. 

Table 2. Host and geographic distribution of the fungus collected by the authors. 

Host Locality 

Suzuka , Mie Pref. 
Koma , Iwate Pref. 
Akaho , Nagano Pref. 

A. j irma var. multinervia Ohョra ， Nagno Pref. 
Okuwa , Nagano Pref. 
K旦mabuchi ， Y在mag_ta Pref. 
Kushigata , Ibョragi Pref. 

Kamabuchi , Yamag旦tョ Pref.
Tawara, Tochigi Pref. 

A ・ firmαV日r.SJfuboldiO910|Meguro， Tokyo
Kushigata, lbaragi Pref. 

A. japo机 ic日

A. ti抗ctoγiαva:τ . glabra 

Kowachi口0， Gifu Pref. 
Koma , lwate Pref. 

Tawara, Tochigi Pref. 
乱I{eguro ， Tokyo 
i Koma , lwate Pref. 
Nakahat呂， Fukushima Pref. 

Akaho, Nag旦no Pref. 
Okuwa, N且gano Pref. 
Ohara , Nagョno Pref. 
Kamabuchi , Yamagatョ Pref.

lMegmT灼
Konn , Iw呂te Pref. 

Dュte of collection 

Nov. , 1949 
Aug. , 1950, etc. 
Aug. , 1%0 
Aug. , 1950 
Aug. , 19己O
Oct., 1950 , etc. 
Juロe ， 1952 , etc. 

Oct. , 1950, etc. 
Oct. , 1950 
Oct., 1950 , etc. 
Ju口e ， 1952 , etc. 
Juロe ， 1952 
Nov. , 1952 , etc. 

Oct. , 1950 
Oct. , 1950 , etc. 
Nov. , 1952 , etc. 
Sept. , 1954 

Aug. , 1950 
Aug. , 1950 
Aug. , 1950 
Oct. , 1950 , etc. 
Oct. , 1950 , etc. 
July , 1951 , etc. 
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carisolensis KAIﾚ'l' et BUB五K (SAιιAI(j)() 1906)1" , and S. alnifolia ELJ,JS et EY. (ZELLEll 

192914 ' , E lII{.j, JCl( 1942"). Whi1e the diagnoses of some of these fungi are so imperfect1y 

described that a comp訂ison can hard1y be made satisfactori1y, the present fungus has a 

rather close resemb1ance to S. Alni. 

Geog.raphic distribution In 1938, NJ日 IKAl'O and 孔illYλ\\・.\ K1 (1942)" first found an 

occurrence of S. Alni in Gifu Prefecture, the centra1 district of ]apan. Two years 1ater, 

an existence of the fungus in the Kant� district was recorded by OGAWA (1944)引. The 

fungus has been collected by the authors in maロy 10ca1ities as shown in table 2. 

From the records of collection it seems 1ike1y that this fungus may be wide1y distributed 

throughout ]apan everywhere A1ni grow. 

Over.wintering ()f the fungus 

During the 1ast week of October, 1950 and a1so 1951 , numerous 1eaves of the fo110wing 

species infected with S. Allli were gathered in Tokyo; A. jirma var. multinervia, A. jirma 

var. Sieboldiana and A. ja戸ollica ・ The 1eaves were p1aced in wire baskets and 1eft in the 

ope口 tied to the branch of a small tree. Every two weeks some 1eaves were brought into 

the 1aboratory, sectioned and examined under the microscope for the presence of new and 

old fruitbodies of the fungus. 

Pycnospores in the pycnidia ~ "summer pycnidi在H キ') in 1esions remained unti 1 the end 

of January of the following year. By the midd1e of March, all of the old pycnidia, whose 
walls are thick and dark, became entire1y empty. 

In early December smaller embedded fruitbodies were formed in the lesions of decaying 

infected 1eaves. Apparently these are spermogonia, which are filled with spermatia. 

Spermogonia are 39~78μin height and 30~90μin diameter, as shown in tabl巴 3. The 

Text.fig. 2. Imma凶re pycnidia of S. Alni formed in fallen leaves of A. jゆonica

(Han.noki). 

Table 3. Dimensions of spermogonium of the fungus (μ). 

Height Diameter 
Hbst 

Range Average Range Average 

A. tinctoria var. glabra 42~78 57 30~90 54 

A. japo抗ica 40~60 57 33~60 47 

A. firma var. Sieboldiana 39~66 52 39~75 61 

本 1 Denoted by ROAnK (1921)" and h'� & HOSXKA (1952)". 
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spermatia are very small , bacilliform, hyaline, and one-celled (Plate 2, A , 13; Text-fig_ 3, 13)_ 

Primordial structures of pycnidia (“winter pycnidiぶ'三') were often observed near the 

spermogonium in the fallen leaves_ During the winter immature pycnidia continued to 

develop and'mature pycnospores were found as early as mid-February i ロ Tokyo. From 

February to April a number of pycnida were newly formed in the tissues of fallen leaves 

A attacked by the fungus in the previous year. 
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Text-fig. 3. 

A , Pycnospores of S. Alni form.ed in 

over-wintered fallen leaf of A_ jaρ0-

nica (f-hn-noki). (1 一一1=20μ)

13, Spermatia of S. Alni formed in the 
fョllen leaf. 

While septata of pycnospores retained in the 

“ summer pycnidium" were very distinct , thoses 

of pycnosporeベ formed in the “ winter pycniｭ

dium" were rather indistinct. The pycnidia 

are GO~135μiロ height， 75~140μin diameter, 

and contain a great number of pycno忌pores

very similar to those of the “ summer pycniｭ

dium" in shape ~'.nd size (PLite 2 , A , C; 

Text-fig. 3 , A). The newly formed pycn03pores 

germimted well , ancl 90 per ce日t germination 

or above w;.:s fouロd (t"ble 4)- Severe infection 

was inducecl by artificiょ 1 inocul::tion with these 

spores (i:!.ble 8). 

1、he authors rarely observed any perithecia 

of Mycosph己erellヱ e near the olcl Seρtoria lesions , 

but there was no genetic re!J.tion between these 

ascomycet色s and Septoria Alni (c. f. p. 76). 

S巴ユrches for the perfect stage of the fungus 

have all fail巴cl.

Some over-winterecl 1巴aves were brought 

into the laboratory 巴arly in April , ancl 24 hけurs

after they hacl been p 1司cecl iロユ moist chJ.mber , 

abu口dc:.口t pyc日ospore masses wer巴 obtainecl

Table 4. Effects of temperature 0口 the germ.ination of pycnoδpores formed in 

over-winterecl cliseasecl leaves. 

Experin~ent-l. (Hanging clrop culture). 

Temperョture (OC) 

10 15 18 20 25 28 30 35 
Germination percentユge

。 。 0.8 3 9 17 10 9 。

(%) 
Maximum length of 

15 21 30 33 15 15 germ.・tube (μ 〉

Experime凶ー2. (On pl旦in agar) 

Temperature CC) 

日~1O 13~15 18 20 25 28 30 35 
Germination perce口 tage

。 6 47 93 92 88 83 63 。

(%) 
Maxinlum length of 

30 30 120 174 285 114 I 111 germ-tube (μ 〉

*' Denoted by ROAWζ(1921)" a口cl h'δ&HりSH::A (1952)ペ
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,Plate 2, D). Prim旦ry infection may be 

brought 功。ut bjア pycnospores from newly 

forrned pycnidiurn 0ロ thεfalleて1 le3.ves. 

Some culturaI char品cters of the fungus 

Effect of temperature on g'ermi. 

nation of pycnospores Pycnospores 

formed 0η fall色日 leョves :1ttacked by the 

fungus in the pr巴vious year were used. 

One germination test was mad己 by the 

hanging drop culturεmethod in disti lled 

W呂ter ， and in another test , the surface 

of 2 per cent plain ag主r poured plates 

was inoculated with the spore suspension. 

Results of the g邑rniination 旦t the end of 

20 hours are give口 in table 4. 

As shown i口仁bl色 4 ， germim.tioロ of

pycnospore too1王 pl斗C白 at th巴 t巴mper3.ture:-ì

from 8~30 】 C ， favor司bly ， at 18~28'C ， :.md 

was nil at 1 an,d35"C , respectively. Germi. 

nation wお more fョvor昌bl色 0口 ag訂 m巴di.

um than in hanging drops (T巴xt-fig.4).

Effect ()f H-ion concentration on 

g'erminatioJll of pycnosllores Fresh 

73 

sp口res W己re collect邑:.ì from the greeロ le:tf Text.fig. 4. Germim.ting pycnospores of S. 

attacked by the funguョ A range of pH Alni. (一一 =20μ).

valu告 W3.S obbin邑d by ょdditions of regul3.ted 3. !11口U司to3 of HCI or NaOH solutio司.G己rmination

¥vas t己S冶d by the Van Ti告gh邑τ1 C古 11 method mi日g s;eril己 distilled wJ.t告r. The reδult of 

the 巴xperim日nt after 2.1, houro3 iョ given i口 t斗ble 5. 

Tabl告 5 shows that the g己rmin::tio:1 is 口ot striki口gly affec'ecl by the change of H-ioロ

coロcentration within th邑 limits t邑sted.

Effect of tempεrature on mycelial growth The r号lation ()f temper旦ture to the 

growth of myc号lium was studied by the Petri dish metho:.� uヨing W ,I KNJ¥lA):'S solution agar. 

Table 5. Effect of H-ioロ conc色日trョtio日s 0ロ the g巴L1l 1口三tion of pyc口ospores.

pH 

3 4 5 6 7 8 9 

Experiment-l. 

Germi百ヨtion perce司t乙ge
ス4 44 。2 A へ 12 70 42 (%) 

M3.ximum length of 
こ l 60 153 69 ;5 105 72 germ<ube (μ) 

Experiment--2. 

Germinョtion percentヰge
21 13 51 38 8 4 (%) 

Maximuc)] length of 
ム1 7三 ゎo 7'0 105 24 15 germ-tube (μ 〕
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1、'able 6. Effect of temperatures on the myceli旦 1 growth of the fungus. 

Diameter of colony (mm) 

Temperature CVC) 

。 10 18 20 22 25 28 30 
Isolate frol1l .4. tincloriα 

。 6 Ib 18 18 20 13 + var. glabra 
Isolate from A. f inna 

。 7 16 31 18 24 8 var. multinervia 

As inocula , the mycelium of the isolate frol11 A. tincloria var. glabra and that from A. 

fげma var. multinervia were selected. Diameters of the mycelial colonies at each teITiperature 

n~easured and averaged after 20 days are given in table 6. 

As shown in table 6, the fungus grows at temperatures ranging from 10 to 30o C, and 

favorably at 20~25ÇC (Plate 3, A , B). 

Inoculation experiment 

So far as the authors know, the leafspot fungus appe2.rs never to have been proved, by 

inoculation trials , to be parasitic. The authors attempted to prove its pc.thogenicity on 

several kinds of the ge口us Alllus by use of suspensions of pycr1(lspores in the greenhouse. 

'Vith spores from pure culture The fungous culture derived from the monosporous 

isolate obtained from A. firma var. multinerviαand cultured on pot'1to sucrose ag主r was 

used as the inoculuni. 0ロ June 5, 1951, the spore suspensions were atomized 0口 the leaves 

of potted seedlings of the Alni , and the seedlings were coverd with bell-jars and kept in a 

ll10ist condition for two days. The check plants were sprayed with sterile water instead of 

the spore suspensi口n.

On the in,oculated le::tves ()f A. jaρO/ll C.α ， A. alnobetula var. jruticosa and A. tinctoria 

var. glabra , typical leafspots began to appear 7~14 dョys after inoculation , while 0ロ those

of A. fin刊αvar. Sieboldiana , symptoms did not appear u口til after 16~18 むy:s. Inoculated 

leaves of A. jaρonicα ， A. alnobetllla var. frllticosa , and A. tinctoria var. glabra were 

defoliated thre巴 weeks after inoculation , while those of A. firma var. multinervia and A. 

firma var. Sieboldiana were rather later. 

The appeョrances of the inocul日ted plants were ch日racteristic of the disease as observed 

under 口atural conditions. On the lesions a number of pycnidi'1 m旦tured at the end of about 

three w巴eks after inoculation. Re-isolation cultures were made fr�I11 the spnres of the 

Table 7. Inoculatio口 experiment with the fungus to several species of Alnns (1). 

品1ature
Incubation Defoliatio口 pycnidiuI11

Tree species Tre�.tment SymptoI11s period (days after form旦tioロ
(daysl inoculatio口〕 (days after 

inoculatio口)

A joP1 Inoculated 
onzca Check 

+ 7---"10 21 21 

A. alnobetula Inoculated + 1O~14 20 20 
var. fruticosa Check 
A. tinctoria Inoculated + 7~10 20 20 
var. glabra Check 

A. firma var., Inoculated + 16~18 24 21 
問日ltine刊ia Ch巴ck

A.fげma var. i In，::~ulated + 16~18 24 21 
Sieboldiana Check 
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artificialJy inoculated plants and the origi口al fungus was recovered. Check plants rell1ained 

healthy. Results of the exp号riment are SUll1111arized in table 7 (Plョte 3, C , D , E , F , G). 

、IVith spores from fallen Ieaves SOll1e falJen leaves which had been affected by the 

disease in the previous year were brought into the laboratory in early April , 1952 , and 

several dョys after they had been placed in a moist chamber, abund且nt spore-horns were 

obtained. 011 April 10, seedlings of A. jalうonica and A. firma var. Sieboldia向。 which had 

been grown in the greenhouse in pots were inoculated by atomizing with a water suspeロsion

of the pyc口ospores. Following these inoculations , the plants were covered with belJ.jars for 

two days and then removed to the greenhouse. The results of the experil11ent 3.re presented 

in table 8. 

Inoculation experiment with th巴 fungus to several species of Alnlls ~2). 

Mature 
Inc由atio!1 Defoliation pycn出um
period (d旦ys after formョtion
(d司ys) inoculation) I (days after 

I inocul旦tioロ〉

13 

Table 8. 

Tree species Tre'ltment 

A. jゅonicαl
A. firma vaτ 
Sieboldian日、

Inoculated 
Check 

Inoculated 
Check 

Symptollls 

+ 7~10 13 

十 21 21 11~16 

可
円
、ι

Text-fig. 5. Mycos帥μerella Alni (Fuo:.) SMC. く l一一=目的

A , Asci; B，旦scospores.
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As shown i 口 table 8, characteristic brown-spot leòio口s developed 011 the inoculated pla日ts ，

one 01' two weeks hter , c'.nd numerOU5 pycnidia were formed a fu1'ther week later , while 

the pL:.nts which Iぃd served as checks remained free f1'om disease. As noted in the 

previous experim巴nt ， th'"r~ ι了日 some differences in the incub:�on period and the beginning 

of defoIi2.tion depending upon the kind of phnt species. 

Mycosphaerellae 011 Alnus 

In the c�rse of studying the SeJうtoria leafspot the 己uthors hc:.ve occ2sionally observed 

two ascomyceteョ belonging to the genu5 Mycosρhae陀lla. Some descriptions of these fungi 

wiI1 be b1'idly noted. 

Mycosf>haerclla*' Allli (F L"C1ζ.) Sλιし.

I口 Septenib巴1'， 1950，ニ Mycosρhaerella w三s coIlected by the 2.uthors on the green leaf 引f

A. tinctoria var. glabra in KOI11昌， Iwate Prefecture. Asci are 38~42x 1D~14μ ， ascospores , 

14~19μX 5"-'�/l. In morphological ch丘racteristics ， this fungus is closely identicョ I with M. 

Alni (FuιK.) SAω. which was originaIly described on the leaf of A. glutinosa in Ge1'many 

and Italy (Sλuιλ1(1)0 1882)'0' (Plate 4 , A; Text-fig. 5). 

On this fungus , no further experiments have been conducted by the author8. 

Mycos戸haerella*' Alni viridis DE NO'l'. 

In the middle of April , 1952 , in Tokyo , the authors ob5erved perithecia of a Mycosρ!zaerclla 

neョr the old Seρtoriαlesions 0口 over-wintered leュves of A. firnul var.♂ieboldiωza. The 

authors presumed tlut this M ycos戸hacrdla might be the perfect stage of Se�toria Alni , but 

this expect己tio口 W呂s complete1y denied in subsequent detailed experiments. 

Morphology Perithecia gregc~riom ， i ロ b1三ck stromat:l.*¥ opening hypophyll川1s1y ， by c:. 

minutely papiIlate ostiDle, globo北町 subglobose. Asci clユV ょte ， 48~5Jx 8~13/" ， containing 

8 spores. Ascωpores ， cylind1' ic-fu珂id ， 2-celled , hyょ line ， 1O~15x4~5/' (Plate 4 , B , C; 

Text'fig. (�). 

Sever品 1 important c1nracters ニre not sufficient to sep:".nte this fungus from MyιosρIzα:nlla 

Alni viridis D.I つ Nり'1'. as a distinct species. 九1. Alni viridis wぉ first colIected 0口 the fallen 

leaf of A. viridis in ItZlly (SλしιλHIlり 1882)'U'.

Culture Ascospores ()f the 1I1ycosρhae四lla i口 a water suspensiotl we1'e streaked on the 

surf旦ce of 2 per cent gluCClse agar in :l Petri dish and incubat巴d for te口 hours. Single 

germinating spores were the口 trcènspl江口ted to cu1tuγe tubes. Afte1' three weeks conidia 

began to appe旦r in theヌe tubes. Conidia of the Mycosρhaerella are very similar to th03e of 

Seρtoria Alni in shヨpe and size <-Text-fig. G, D). 

The isolate frol1l single ascospore of the Mycosρ九，~rella and the isolate from single 

pycnospore 0ﾍ S. Alni were cultured on the following agar media: Cr，APEIご〆 solutio口 agar持 ;j

potato sucrose agar制， 2 per c己口t gluつ03e agar制， W.¥Ki':¥L¥X'" solution ag3.rネ and S..l l 'J' O' が

ネ1 The generic n乱me ， Sρhaer8lla W3.S formerly u云ed insteョd of Mycosρhaerella. 
*" From this mycological char旦cteristic there may be some doubts in the authors' coロー

sideration th託 the fungu3 was treated as a member of ge日us Mycos戸haerella， and ョ fuller

account of it will be given in future papers. 
判 Distilled water ll , 乱1aSO生・ 7H，0 0.5g, KョHPO， 19, KCl 0.5 g , NaN03 2 g , FeSO , 0.01 g , 

sucrose 30 g , agar-ag旦r 3:Jg. 
判 Distilled w丘ter 11 , pot品to 2::>0 g , sucrose 20 g , agar-旦g旦r 30g. 
制 Distilled water ll , glucose 20 g , agar-agar 30 g. 
が Distilled water 11 , peptoロe 5g, KH，PO皇 19 ， MgSO ，・ 7H，0 0.5 g , glucose 10g ， 辻gョr-ag江r

30 g (pH 5.6). 
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Text-fig. G. Mycos戸haerella Alni vi,'idis DE No'l'. (一一二 2lJμ)

A , Asci; B, a当COjp ::Jreにさ C ， germim.ting aョcoョp ::Jres; D, c')nidi3. produced on ag訂 medium. 

Table 9. 乱'bcrosc Clpic appearヨロceさ of the myceli3.1 c口lonie云 of J11ycos�lvzerclla Alni 
viridis and Se戸toria Alni 0ロ v_lrious agニr medh. 

M. Al抗i viγidis S. Alni 

Colonieヨ are protub巴rant ， yellowish C')loロie 云 are grayish white , covered 
C7:AJ'EK'" g\:~ローvetiver greeロ in color，三overed with sparo;e ュerial mycelium. COClidial 

with white aerial myceliuTl. lVI巴どlia mヨsje" are abuld，口t ， p3.le pinkish 
sol ・ ag且r chznge the color to orコロge rufouヨ. buff in color. 孔1edia ， no chヨロge iロ

Diameter of colo日ie九 19m札 Cヲlor. Diameter of colonies , 29 mm. 
Coloロies are protubera口t ， accom. C:J lonie主ユre protubennt , d'lrk 

Pot3.to f 3.,;- i.ed _ ~y ':,,?ite aeriLal LmyceliuI1l.' gr:~πto 1巴lf gree"l iロ color ， covered 
light yellowish green to te3. gre巴日 in with aerial myceliu'l1. Conidial 

sucros巴2.gar c口lor. lVIedia chlnge to light browロ. m 3.sses , abUld"3.口t. Diameter of col�-
Diamet巴r of colonie九回 lwn. nies , 32 m明.

20/Co10口ies are very sparse 三nd white. C�onies are very sparse and 
?:: ~~"'~ lVIedia , light yellowlsh or2.nge. Dia-absinthe green i 口 color. lVIedia , no 

glucose agar ;;_~;'r-'of"~;î~ni~~:C"2'()';1:;m~'-"b~' ~.- ~h;;;g~'.~ Di~;;;~te;'~f ~;~í~~i~~~~37-~t~;' 

Coloロies are covere::l. with grayish 
Coloロies are thick , whitish. lVIedia , white aeri3.l-mycelium. Conidi主l

WAKSì\L山， ~噛
~'''~'.:.~L2 .' discolored slightly. Diameter of cけ10- mヨsseョ， abund叩t ， ciロロヨmon-buff in 

SOI. a2"ar ,. U5 a , nies , 32 mm. color. lVIediョ， no ch~nge. Diameter 
of colo:1Íes , 33 mm. 

Colo口ies are covered with d主wn
Colo口 ies 旦re protuberant , light gray mycelium. Conidial m 'l.sses , 

SAIF110's yellowish greentote1greeHi n color.qbuI1dMlt , wzrm buff m color-Medh , 
soyag旦r 孔1edia ， discolored sliεhtly. Di'2TIleter :.: 

。f colonies , 24 mm. ロ口 change. Diameter of colonies , 38 
rnnz. 
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Table 9. (Co口tinuedj.

M. Alni viridis S. Alni 

Conidial production is very good 
O口 each of media except 2% glucose On each media , coロidial production 
agar. Co口idial masses resemble 

is not good.bactedヨ 1 coloロies. Aerial mycelium 
is gen巴rally sparse on each media. 

soy 日庄司r*'. Macroscopic appearances of the colonies of e3.ch fungi after :~O days' incubation 

at 25り C are summarized in tョble 9. 

As shown in table 9, there are some rem 3.rkal> le differences in the characteristics of the 

myceli:J.i colonies between these two isolates. 

Pathogenicity On May 31, 1952, a water suョpension of conidia which had been derived 

from. single ascospore of the Mycosρhaerella was sprayed on the potted seedlings of A. finηa 

var. Sieboldiana and A. ja�onica i口 the same manner as i口 the previous inoculation experi. 

ment. 

Eve口 one month after inoculation , typicョ 1 lesions of the Seρtoria leafspot were not 

observed, but the le3.ves accompanied by fョint discoloration defoliated gradually. On the 

fal1en leaves, pycnidi旦 of Se�toria were not formed , but spennogoロia containing sperm.atia 

were abundantly found. 

From the foregoing data , it may be said that Mycosρhαerella Alni viridis is not the 

asclgerouョ stage of Septoria Alni. 

Summary 

The nusal fungus of the le且fspot dise:J.se of Alni which is widely distributed throughout 

Japan , was identified with Seþto打 ， 1 Alni Sλιι. 

By the inoculatioロ experiments it W3.S proved that the fungus was pathogenic to several 

kinds of Alnus as fol1ows: A. jaþonica , A. alnobetula var. fruticosa , A. tinctoria vョr. glabra , 

A. firm.7 var.例ultinervia and A. firnw var. Sieboldiana. In regard to the incub司tion

period, there were observed some differences depending upon the kind of host plants; it 

was 7~14 days in the former three species , and 16~18 days in the latter two. 

The fungus commonly over.wintered as imm::>.ture pycnidia in the tissues of dead leョves ，

and pycnospores were newly formed as early as the middle of Februョry in Tokyo. By 

th巴s巴 pycnospores the primary infection of the dise斗se may be brought i 口 the spring. 

Pycnospores in the old pycnidia formed in the previous ye且r remai口ed until th邑巴nd of 

hnuary, but their role in the infection is considered to be less important. 

Two ascomycetous fuロgi were rarely found on the leaves of Alni. The one w旦S

Mycos�haerella Alni (FuιK.) SAιι. collected on the green leaf of A. tinctoria var. glabra 

in Iwate Prefecture, and the other, M. Alni viridis DE NOT. on the over.wintered f旦llen

leaf of A. fir刑宣 var. Sieboldiana in Tokyo. The authors presumed that M. Alni viridis 

might probably be the ascigerous stage of Septoria Alni , but this anticipation was denied 

by the detailed experiments. 

Laboratory of Forest Pathology, 

Government Forest Experiment Statioロ，

Meguro, Tokyo , Japan. 

*' Distilled water 850 cc , onion decoctio口 100 cc , Japanese soy 50 cc. sucrose 50 g , agar.agar 

:~Og. 



e:奨間の時:Er丹、内有害!こWlするiiJf究~1I[ ι 伊藤・渋川 - 79 ー

Literature cited 

1 ﾎ E TTllf,TCll , ].: Recently active le'.f diselse竺 of wo:>ヨY pl3.口お i 口 Id3.h円. Pl:mt. Dis. Reptr., 

26 (1942) p. 391~393. 

2 � I'1'6, K. ・ Disease 当 in fore"t 口urseries (1) 1]2p:mese). (1951) p. 78. 

,1) Diseases of forest trees (jap'lne3e'). (1952' p. 59~6J. 

4 ) :md Y. JIo ,",,\ Kλ: Noteδ0'1 s()!TIe leaf'sp:lt dise3.ses of bro ‘ dlewed tr色町 JI. Se戸toria

je'lf.spot "f ZelkOl r',7 serrat.1 MλKIXO. Bull. Gov. For. Exp. Sü. , 57 (1952) p. 163~182. 

5) 'lnd K. Slll t.:1TICI\γλ : Seρtoria leafョpot of Alni (Pr邑lirni n:>.ry report) (Jap:mese). 

Abstract~ of P.lpers presented at the 5th annu'll rneeting ()f '1'6hoku division of the Jap:lUese 

Forestry Society , August , 1953 , (1954) p , 6~7. 

日) M.\l王 IXO ， '1'.在日d K. NE~II) 'I'(): Flon 日f ]apan (Jap::n白色). (1931 1 

7) NIRIK，\1 川， Y. '1口d Y. MIYλ1γλl口 01 the C3.Uヨ3. 1 fungi of th号 brow日 spot of Al1l1ts firm:z 

V3.r. multinervia (Japanese ﾎ. N6gョku.Kenkyú ， 34 (1942) p. 3..D ~355. 

8) (0“AWλ ， '1'.): Il luòtratio口元 of for邑st tree dise'(-;ぉ(Japln引e) 5 , 094,1) p.3. 

9) Rミ初《け川》川九 i川:けKζ , E. W.: T、he児e Seρμto町r打げ叩iaσ1 le巴 ,:f s叩p白ぽt 0ぱf Ruωうt附4日s. Phy戸to叩pミ北叫t廿h. ， 1日1 1ぺ19沼21い) p. 32お8 , .•. _<~:~ :1. 

10) S 

11) : Ibid. , 3 (1884) p. 506. 

12) : Ibid. , 18 (1906) p. 392. 

13) Sλ']'6 ， K. , N. 0'1'λ ， and T. Sll う.Tl: Experi 111叩ts on the αmtrol of Seρtoria leaf'spot of 

Al同tωseedlings by fungicides , with sp己ci 'l l reference to effョcL of sprayiロg fu日gicides upon 

the growth of seedliτ19B (Japmese with English résurn邑). Bull. GOV. For. Exp. Sta. , 77 

(1955) p. 15~lS 

14) ZEL LJm, S. M.: Contribution to our knowledges of Oregon fungi~ 11[, Mycologia 21 

(1929) p. 97~11D. 



- 80- 林業試験場研究報子;. tr; 92 号

Explanation of plates 

Plate 1. 

A. S~edlings of Alnus firrna v旦r. Sieboldiall日 (Y日 shabushi) att-1cked by Seβtoria Alni. 

B. Leョf of A. fir1na v:¥r. l1mltinervia (Hime.y斗shユbushil attヨcked by S. Alni. 

C. Leョf of A. firma var. Sieboldiana (Yョsh"bushiì attacked by S. Alni. 

D. Leaf of A. jaρOn.ICσ (l-h口.noki) attacked by S. Alni. 

Plate 2. 

A. Spermogonium(s Î 二日d pycnidium(pﾎ of S. Alni formed on over.wintered fallen le ユf of A. 

tinctoria var. glabra CYamJ..han-noki). x 310. 

B. Pycnidium of S. A/ni・ formed 0口 over-wintered fallen le'l.f of A. tinctoria V:lr. glabm. 

x 310. 

C. Pycnospores of S. Alni formed on over-wintered fallen leaf of A. tinctoria var. glabra. 

x150. 

D. Spore-horns of S. Alni produc告d on over同wintered fall巴口 le�.f of Alnus in 1110ist 

chヨmber. x 6. 

Plate 3. 

A. Mycelial colonies of three isohtes of S. Alni on WλKSl\fAN'S solution agar (己fter 20 

d2.ys, at 22 and 25'C, respectively). 

a, b，目・・目 isol3.te from A. tincto打ic1 var. glabra, 

c , d ,.... isolate from A. fi 仰z?v 三r. 附ulti川ner吋叩Z

e. f仁， . . . . is叩ola旦t恒e fro111 A. fρi仰!切a v己♂r. S釘leめboldiがliι仰?抑Zロ，

a , c , e,.. ..at 220C; b , d , f，三t 25'C. 

B. Conidial production of S. Alni on potato sucrose agar. x 2.5 

C-G. Results of inocul札tion expedu1ents with S. Al仰 to sev己ral kinds of Alm日.

C... .A. firm駘 var. multi刊の'via; D... .A. fげ問日 V旦r. Sieboldiana; 

E... .A. japonica; F... .A. alnabetula var. fruticosa (Miyama.h在日-noki) ; 

G... .A. tinctoriαV旦r. glabra. 

Plate 4. 

A. Perithecium of 111 ycosj始。erella Alni on green leaf of A. tinctoria var. glabra. x S80. 

B. S翫tromヨ抗t3. 0ぱfM勾)'叩CωOωs1ρうIzσaer何，で'e[[aιa Al初托1 Vlげ7げidi必s foα?苛rm児ed (1叩n ove町r

va訂r. Sielめboldiaル切どιm抑m叩航削1GωEα仏tι. x6. 

C. Perithecia in stroma of AJ. Alni viridis on over 唱wintered f呂llen leaf of A. firmαvar. 

Sieboldiana , x 40D. 
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