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昭和25年 (1950) 秋，著者らは山梨，山形両県下において， し、わゆる“ frosty miJdew" 症状を呈す

るオニグノレミの病害を発見した。その後これは東京都，埼玉県および宮城県にも見い出され，なおオニグ

ノレミのみならずヒメグノレミにも被害を与えていることがわかった。これまでのところ，そう大きな被害は

なし、が，病状はかなりはげしいものであるから，将来クルミの重要病害にかぞえられる可能性は充分にあ

る。

本病は才、完全菌類の Cercosþorella によるものであるが，くわしい研究の結果，病溶葉上に見し、出される

子褒菌 Sþh似てulina と，この Cercosþorella 菌の同恨関係が立証され， Sβhaerulina 菌は Cercosþore

lla 菌の完全JI寺代であることがわかった。

本報交はこの新病害について，主として病原菌の生理，生活史および寄生性に重点をおいて行った諸実

験結果をのべたもので， なお本菌は未記載のものと考えられるので， これを Sβhaerulina juglandis 

sp. nov. と命名することにした。

本研究を実施するにあたり有益な御助言と激励をいただいた，保護部長今関六也氏および原図作成に助

力された中川道夫氏に心から感謝の意を表する。

病徴および標徴

初期の病徴は 7 月上句に認められ，夏の終りから秋にかけて被害は特に顕著にあらわれる。これによっ

て病樹は枯死することはないが，罷病葉は早期落葉するので生長は阻害され，これは特に苗木において著

しい。

はじめ葉の表面に褐色小斑としてあらわれ，ついで円形~楕円形となり ， i1斬次拡大して灰褐~淡灰褐色

不整斑となり，往々にして病斑周縁には水浸状の槌色帯を生ずる。病斑初期においては，棄の裏面にはほ

とんど変化が認められない。

これらの病瑳表面は直ちに白粉を撒いたような状態になり，なお時として病斑は癒合して巨大になり，

棄の大部分が結霜状の白粉でおおわれることがある。はげしく侵された寵病葉はまきちじれて早期に落葉

する (Plate 1) 。

病原菌の越冬

昭和25および26年10月に，山形県最上郡及枕村釜決lで採集したオニグノレミの病葉を東京にはこぴ，戸外
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において越冬させて，病原菌の経過消長をしらベた。

12月上匂においてすでに，病落葉上の分生胞子のほとんど大部分は脱落消失し， 翌年の 1-3 月には

spermatia を充満する spermogonium が多量に形成されるの spermogonium の多くは子座内に生じ，

また病理以外の部分にも形成される。

子嚢殻は11月中匂ころその始原体が認められるが翌年 1 月ころになるといっそう明瞭になり，子饗胞子

は 6 月中匂にいたって成熟する。この形態は Sρhaerulina 1，高の特徴をよくそなえている。本病の第一次

伝染はこれら子嚢胞子によるものと考えられる。

病原菌の生理的性質

1.分離

分生胞子と子嚢胞子から本菌の純粋培養をえた。すなわち分生胞子の懸濁液に 2%硫酸銅液を滴加し，

これを 2%プドク糖寒天にぬり，胞子の発芽をまって単M1J:古 1ft'を行った。つぎに子重量胞子からの場合は，

越冬病落葉の小片をペトリ JIILのふたの内面につり，これから 2%プドワ糖寒天上に子褒胞子を落下させ，

その後数時間を経て発芽子褒胞子泊、ら単f~jl培養をえた。

2. 培養上の性質

菌叢の発達単一分生胞子から出発した菌叢の発育はきわめて遅々としており， 25 0 C , 1 カ月後にそ

の直径はやっと 10mm に達するぐらいである。菌叢はやや隆起して凹凸があり， 淡黄色を呈してちょう

ど酵母あるいはパクテリアの菌叢にょくにている。顕微鏡検査によって，この菌叢は分生胞子の集塊であ

ることがわかった (Plate 2, A, b). 

2 カ月後には，菌叢は暗緑色になり，その表面はうすし、白色の気中頭弁、によっておおわれる (Plate 2, A, 

a) 。菌叢表面の気中菌糸は細くて 2μ の幅を有し，多数の隔l践をもち無色で，この部分には分生胞子がみ

とめられない。これに反して，菌叢内部は多量の緑褐色厚朕胞子様体からなり (Text-figs 1, 2) ，また分

生胞子および spermogonium も介在する。

子嚢胞子の単個培養の特徴は分生胞子からの場合と多くの点においてよくー致する。

各種寒天培養基上における菌叢の発育 分生胞子および子褒胞子の単個培養から，菌叢の小片をいろい

ろな寒天培養基に移植して菌叢の発育状態をしらべた。供試培養基は，馬鈴薯寒天， 2%プドワ糖寒天，

醤油寒天， RrCHARDS 氏寒天， CZAPEK 氏寒天， WAKSMAN 氏寒天，プイオシ寒天，クノレミ葉Jm汁寒

天およびアスバラギシ寒天の 9 積とした。

その結果は，馬鈴薯寒天，醤油寒天， RrcHARDs 氏寒天， CZAPEK 氏寒天， WAKSMAN 氏寒天およ

びアスパラギシ寒天において良好な発育をしたが，これに反して 2%ブドウ糖;寒天，プイ才シ寒天およびク

ルミ葉m~汁寒天では発育不良であった。なお， Cercosþorella 時代の分生胞子からの菌株と Sρhaerulil1a 

時代の子褒胞子からの菌株の間には差が認められなかった (Table 1-Table 2) (Plate 2 , B) 。

菌叢の発育におよlます温度の影響 ペトリ皿法により馬鈴薯寒天を使用して実験を行った。本菌は10-

28 0 Cでよく発育し，最適温度は 250 C ，最低，最高はそれぞれ l O C および 28 0 C である (Table 3-

Table 4) (Plate 5, A) 。

菌叢の発育におよぼす水素イオン濃度の影響 ぺトリ皿法，馬鈴薯寒天によってしらベた結果によると

水素イオシ浪度は本菌の発育に対して顕著な影響をおよぼさないが， pH 5.6-6 が段適のようである
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(Table 5) (Plate 5. B) 。

3. 培養基上における分生胞子の形成

ヲモ芽にあたって分生胞子の各細胞は著しく膨大し，胞子両端細胞および中間細胞から発~:1守を伸長させ

る。発芽管が生長するとまもなく隔肢を生じかっ分岐し，やがて発芽管の基部細胞は膨大して，ここから分

生胞子を新生すみ、新生胞子はまた上記経過をたどって発芽し，ついで分生胞子を形成するという順序を

くりかえして多量の分生胞子の形成がみられ，なお-lhaい前11胞は11音色化して厚膜粧胞になるわけである。した

がって菌叢は比較的永1dt\l分生胞子と厚膜胞子様体からのみできている状態を呈する (Text.figs. 3. 4. 5) 。

各種培養基上における分生胞子の形成 上記 9 種の寒天培養基上における分生胞子の形成程度を比較す

ると，これは区I叢の発育夜度にほぼ等しい。 2%ブドウ糖寒天をのぞけばし、ずれの培養基においても分生

胞子の形成は，はなはだ良好である (Table 6) 。

分生胞子の形成におよほす温度の影響 馬鈴薯寒天を使用して行った実験結果は 1-280 C において分

生胞子が形成され. 15-28c C で特に良好である lTable 7) 。

分生胞子の形成におよほす水素イオン;度度の影響 水素イオシ濃度は分生胞子の形成に大きな影響をお

よぼすことはなく. pH 4.2-7.6 においてよく形成されるが. pH 3.4 では形成不良である (Table 5) 。

4. 分生胞子の発芽

分生胞子は 2%ブドウ糖寒天 250 C で数時間内に発芽する。胞子の各細胞はまずいちじるしく膨大する

ためあたかも念珠状になり，やがでr.l;j端細胞および中間細胞から発芽管を出す。しかしすべての細胞から

発芽管を突出することはまれで 1 )J包子から 3-4 本の場合がもっとも多い (Text-fig. 3) 。

各種培養基上における分生胞子の発芽 2%ブドウ絃寒天. 2 ~ぢ蒸溜水寒天およびクノレミ柴煎汁寒天上

における発芽状態を 25 0 C の定温でしらベた。供試菌株は分生胞子から単{回培養したものと子褒胞子から

の 2 つとし，いずれも馬鈴薯寒天上に形成された胞子を使用した。結果はいずれの寒天培養基上でも大差

なく良好な発芽をなし，発芽率は 80-90%をかぞえた (Table 8) 。

分生胞子の発芽と経過時間との関係 上と同ーの方法によってしらべた結果，分生胞子は 2-4 時間で

発'!Jô開始し. 2411!î'川後には発芽率90%以上に達した (Table 9) 。

分生胞子の発芽におよぼす温度の影響 2557支溜水寒天および 2~ぢ砂糖寒天を使用して実験を行ったと

ころ. 8-35 0 C で発芽し，特に 20-280 C で発芽は良好であった (Table ll-Tabl巴 12) 。

分生胞子の発芽におよぼす水素イオン濃度の影響 Van Tieghem cell 法， ?t~i留水によってしらべた結

果は，発芽は水素イオン濃度に影響されることはすくなく. pH 2-9.6 の広い範囲にわたってみとめら

れたが pH 6 付近を最適とするもののようである (Table 13) 。

分生胞子の発芽におよほす関係湿度の影響塩類の過飽和水溶液を使用する方法によって各段階に空気

湿度を調節した。実験結果は関係湿度 10096区においてよく発芽したが94~ぢでは発芽するものきわめてす

くなしまた9296以下での発芽はまったく認められなかった (Table 14) 。

5. 子嚢胞子の発芽

子嚢胞子は条件がよければ数時間で発芽を開始し. 14時間後には約 100%の発芽率を示す。なお，発芽

の状態は分生胞子の場合ときわめてよくにている (Text-fig. 6) 。

子嚢胞子の発芽におよぼす温度の影響越冬病菜の小片をぺトリ皿蓋の内面につって子褒胞子を 2%烹

潜水寒天に落下させたのち，所定の定湿器に移入し24時間後に各温度における発芽状態をしらべたつ子嚢
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胞子]1芽の最適温度は 220 C と 250 C の川にあり. 30 C 付近を最低ibiiとするもののようで，分生胞子

が発芽した 300 Cおよび 35 0 C においては子褒胞子の発芽はみられなかった (Table 15) 。

子嚢胞子の発芽におよぼす水素イオン濃度の影響 2-7労蒸溜水寒天を使用して行った実験によると，

胞子の発芽におよぼす水素イオン法度の作用はいちじるしし、ものではなく. pH 6.2 付近で他にくらべて

やや良好な程度であった (Table 16) 。

本菌の病原性

本菌の病原性を明らかにするために，数日にわたって人工接種試験を行った。

1. クルミ類に対する接種試験

昭和26年 (1951) 春~秋に，オニグノレしヒメグノレミおよびVナノグノレミの 3 怖について接種試験を実

施した。

実験 1 6 月 18日に . Cercos�orella 時代の分生胞子から分離した菌株をもちい，噴霧接種法によった。

供試 3 樹種とも明らかな病徴を示し，潜伏期はオニグノレミおよびヒメグノレミでは18-21 日， νナノグノレミ

ではやや長く 21-25日であった (Table 17) (Plate 2. C. D) 。

実験 2 Cercos�orella n~'代の分生胞子から分離した菌株と Sþlzaeruli即時代の子褒胞子からの菌

株の 2 つを用い，上と同一方法によって 9 月 15日に実施したり結果はいずれの樹種にも明らかな病斑が形

成され，病理上には Cercosþorella の分生胞子および分生子梗がおびただしく認められ， なお供試雨菌

株の問に病原性の差はまったくなかった。この実験においても Vナノグノレミでの潜伏期はオニグルしヒ

メグノレミに比べてやや長い結果を示した (T且ble 18) (Plate 3) 。

2. いろいろな樹種に対する接種試験

本菌の寄主範囲をたしかめるために，クノレミ釘lをも含めて. 15科. 19属. 28H\の樹木に対して接種試験

を行った。本実験は昭和27年(1952) と翌28if. (1953) の 2 同，噴霧後移:法によって実施した。供試樹種

は次のとおりである。

イデヨワ，モニリヘラヤマナラν.Vモニドロ(テリハドロ) .オニグノレミ，ヒメグノレミ .Vナノグノレミ，

ベカン，ャνヤプν，ハンノキ，マテノ'V イ，アカガジ，クヌギ，カ v ワ， ν ラカ ν，コナラ，アペマキ，

ケヤキ，コワゾ，ノ、シテンポク，コプ乙ノ，モミジパスズカグ，る/ロハギ，ニセアカ乙ノア，ワノレν，マサキ，

ツバキ，アオキ， トネリコ。

実験結果をみると，本菌はクノレミ類だけに11抑制生を示し，他のすべての樹柿を侵す能力はまったくない

ことがわかった (Table 19-Table 20) 0 

本菌の形態と分類

これまで述べて来た実験結果からみて，生葉上の Cercosþorella と落葉上の Sρlzaerulilla の同根関係

に疑をはさむ余地はまったくない。それで Sρlzaerulillα は Cerecosþorella の完全|時代であり，またこ

れは明らかに本病の病原菌であるという結論がみちびかれるわけである。

次には本菌の各世代における形態学的特徴を述べ，さらにその分類学的所見にふれることにする。

1. Cercosporella 時代

子座は主として寄主の気孔内に生じ，これを構成する菌糸はほとんど無色，子座の直径は 55-71μ。分
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主主子梗は子幽から来状に突出して，直立あるいはわずかに[凶り，短くて単胞，無色，その大きさ 32-68x3

-5μ。分生胞子は通常轡曲あるいは，さらに巻き，まれに真直，根棒状を呈して無色， 1-10 の隔肢を有

し両端円く，大~さ 32-68x3-5μ(Table 21 , Text-fig_ 7) 。

これまでクルミ同に記載された Cercosþorella 菌はまったく見い出されず，近縁なものとしては Cer

cos�ora juglandis KELL.et SAW. がある。しかし，これは分生子梗および分生胞子の色，形，大きさ

からみて，本菌とはまったく別極である。

各種の樹木に記載された Cercosþorella 菌:1.次のとおり多数ある。すなわち C. Evonymi s ERIKSS.-

Euonymlls, C. �irina ELL. et EV.-Pirus, C.μ-olifi calls (ELL. et Ev.) SACC. -Sambllclls, C. 111- , 

micola v. HÖHNEL-Ulmlls , C_ Aceris DEARN. et BARTH. -Acer , C_ Alni DEARN_ et BARTII. 

Alnns, C. Mori PECK-Morus, C. maculans (BERENG.) WOLF二 Mycosρhaerella Mori (FUCKEL) 

WOLF-Morus , C. al官hnoidea WOLF=Mycos�haerella arachnoidea WOLF-Morus , C. 7Ilhi 

(WINTER) PLAKIDAS -RllhllS , C.ρersica SACC. = Mvcosþ!zaerella 戸ersica HIGGINS et WOLFｭ

Prunus, C. Caryigena (ELL. et EV.) = Mvcos�!werella caryigena DESM. et COLE-Carya , C. 

theae PETcH=Calonectria theae Loos-The仏

上にあげたもののうちクルミ科に属するベカシに寄生する C. caryigenα は形態的に著者の菌と差が認

められ，なお著者らの菌はぺカシを侵さないこと，および C. caryigella の完全11寺代は Mvcosρhαerella

であることからしておのおのまったく別穏である。

そのほかいずれの悶も形態および病原性において本閣と一致しない。

2_ Spermogonium 時代

;丙落葉の哀面に形成される spermogonium は直径 65-113μ，無数の sp巴rmatia を合む。 spermatia

はまったく発芽しない (Table 22) (Plate 4, A, B) 。

3_ Sphaerulina 時代

子袈殻l主主として越冬落葉裏面に形成され，その初期には spermogonium との区別が困娩である。

子襲殻は孤生または群生，球形，小乳頭状，大きさ 99-118X 71-99μ，子霊;叶昆棒状円筒形， 1r;Mì'il)円

く，側糸を欠き， 8 似の子褒胞子を含み，大きさ 43-56x8-9μ。子褒胞子は 2-37[Jに並び，円筒状紡

錘形でわずかに母山し，隔膜においてくびれることなく， 3-7の隔肢を有し，無色，大きさ 24-35x3-

4μ(Table 23) (Plate 4, C-G; Text-fig. 8) 。

著者らがしらべた範囲内ではクルミ属に寄生する Sμzaeruli 11(l に関する記載は見当らないの 従米本

本性植物に記載された Sþhαerlllina 属菌類をあげると次のとおりである (Table 24) G 

S_ myriadea (DC_l SAcc.-Quercus および Pagus， S_ serograρta (DURR. et MONT.) SACC. 

Quercus, S_ fraxinea SACC. et SPEG. -PraxillllS, S_ infermixta (B. et BR. l SACC. -Rubus , S. 

ωmelliae PASS.-Camellia, S_ ρhellogena D. SACC. -Acer , S. tilliaris FAUTR_ et LAMB. -Tilia , 

S. Pruni 乱I[cALP_-PrUlllls， S_Allcubae SHIRAI et HARA-Allcllba , S. Rubimoriforiae HARAｭ

Rubus, S. Puji HARA-Kraullhia , S_ Eu�telaceae HARA-Euþtella , S_ Magnoliae-Kobusii HARA 

-Magnolia , S_ Rllbi DEMAREE et WILCox-RubllS. 

これらのうち形態的にみて本菌に類似しているのは S_介axinea であるが，本菌i土トネリコ (Pra ，inus)

に対して病原性を示さないことから S. fraxinea とは別種とみるべきである。 その他の菌もまた明らか
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に本菌とことなるもので，これにがい当する菌を見い出すことができない。それで本菌を末記載のものと

考えて Sþhaerulina jw/landis K. IT6 et T. KOBAYASHI. sp. nov. と命名することにした。

摘要

本報文はクノレミの新病害白徽葉枯病の，主として病原菌の形態，生理，生活史および病原性について行

った諸実験結果を述べたものである。

ヌド病は不完全菌類の Cercosβo1-ella によるものであるが，越冬病落葉に見い出される子褒菌 Sρhaeru・

lina はこの完全時代であることが立証された。そして，これは未記載の菌と考えられるので，新たに Sρhae.

rlllina juglandis K. IT6 et T. KOBAYASHI Sp. nov. と命名し，正規の記載を行った。

木菌はオニグノレミ，ヒメグノレミに見い出されたが，人工授積試験の結果は.ì/ナノグノレミにも明らかな

病原性をあらわすことがわかった。 潜伏期はオニグノレミおよびヒメグノレミでは 14-17 日.ì/ナノグノレミ

ではやや畏く 17-27日であった。広汎な接種試験を行ったが，本閣はクノレミ以外の樹種をまったく侵さな

かった。

ヌド病によって病樹は枯死することはないが，早期落葉は生長をはなはだしく阻害するようで，これは特

に箇木の場合にいちじるしい。現在までのところほとんど注目されていないが，将来クルミの兎要病害と

して重視されるであろう。

図版説明

Plat巴 1

A-D. Sρhaerulina jllglandis sp. nov. による才ニグノレミの白徽葉枯病 x 1 

Plate 2 

A~B. 寒天培養基上における S. juglandis sp. nov. の菌叢

C. オニグノレミに対する人工接種試験結果

D. ヒメグノレミに対する人工接種試験結果

Plate 3 人工接種試験結果

A.B. オニグノレミ; C , ヒメグノレミ; D , ν ナノグノレミ

Plate 4 

A-B. S. juglandis のスペノレモゴニワム

C-G. S. juglandis の子褒殻

Plate 5 

A. S. juglandis 菌糸の発育におよ lます温度の影響

B. S. juglandis 菌糸の発育におよ{ます pH の影響
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Notes on Some Leaf-Spot Diseases of Broadleaved Trees-IV.* 

A new species of Sphaerulina 

causing frosty mildew of walnut trees. 

Kazuo ITﾔ and Takao KOBA Y ASHI 

Introduction 

- 43 

In the autumn of 1950 , several occuπences of a walnut foliage disease showing frosty 

mildew in appearances first arrested th巴 authors' attention in Yamanashi and Yamagata 

Prefectures. Since that time the same disease has also been observed in other districts 

of Japan. The disease has not been of great severity but may b巴come a problem in the 

future. 

The microscopic examination reveal巴d that the disease was caused by a species of 

Cercosβorella. In the course of investigations th巴 authors obtained an ascomycete belongｭ

ing to the genus Sρhaerulina as the perfect stage of the Cercos�orella. 

The present work was undertaken to stu::ly this previously und巴scribed disease of 

walnut trees with particular emphasis on the life history and parasitism of the pathogen. 

After making a thorough study of the fungus and searching relevant literature for an 

organism either identical with or similar to it , the authors have come to the conclusion 

that it is a n巴w species of Sþhaerulina , and propose giving it th巴 name S�haerulina 

juglandis sp. nov. A brief note On the pr巴liminarly study was published by the authors 

(ITﾔ & 1王OBAYASHI 1950)7). 

Here the authors wish to expr己ss their indebtedness to 孔Ir. Rokuya IMAZEKI , Chief 

of the Forest Protection Division , of the Government Forest Experiment Station , under 

whom this investigation has b巴巴n carried out , for suggestions and encouragement during 

its progress. And thanks are also extended to Mr. Michio NAKAGA W A for his kindｭ

ness in prepョring th巴iIlustr且tions.

Symptoms and signs 

Early symptoms of this disease generally appear as small brown spots on th巴 upper

surface of leaves during the first week in July. At this stage , there is little if any 

apparent discoloration when affected leaves are viewed from the under leaf surf耳目.

As th巴 disease progresses , these spots become grayish brown to light grayish brown , 

round or oblong , 2-10 mm in diameter, and surrounded by a broad watersoaked margin. 

This disease is characterized by the presence of an effuse , white , powdery coating 

on the lesion as if it is frosted. 

In severe infections , the lesions commonly coalesc巴 to form larg巴 necrotic areas , and 

finally kill part or almost all of the leaf. The dead areas may become so large that the 

leaves look as if they had been damag巴d from drought (Plate 1). 

Serious damage occurs in late summer to mid-autumn , and the dis巴ase caus巴s severe 

defoliation with a consequent marked r巴tardation in growth. 

* The third pap巴r under this general titl巴 was published in Bull. Gov. For. Exp. Sta., 
92, 65-80, 1956. 
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Overwintering of the fungus 

In the latt巴r part of October, 1950 and also 1951 , numerous diseas巴d leaves of ]uglans 

Sieboldiana which had been collected in Yamagata Prefecture and sent to Tokyo were 

placed in wire baskets and left in the open tied to the branch of a small tree in order to 

trace the d巴velopment of the pathogen during the winter. Examinations of the stored 

material were made at various times during the winter and spring. 

In early December, almost all of the conidia of the Cercos.ρorella which had remained 

on the lesions of the fall巴n leaves disappeared. The spermogonia were actively dischargｭ

ing spermatia, when observed at intervals b巴tween January and March of th巴 following

year. The spermogonia developed within the subepidermal stromata. These stromata were 

observed bearing conidiophore bases on their exposed surface in some cases and in other 

cas巴s not. The spermogonia were often found on th巴 area extending b巴yond th巴 limits

occupied by the lesions. Repeated attempts to germinate the spermatia in various 

nutrient solution have been unsuccessfu1. 

Perithecia began their formation in middle November, but did not becom巴 suffici巴nt1y

differentiated to be recognized as perithecial primordia until January. The ascospores 

matured in the middle of June and evidence pointed to the fact that th巴y furnished the 

chief primary inoculation of the disease. Morphological features of the fungus in the 

ascigerous stage agreed well with the description for Sρhaerulina SACC_ 

Physiological characters of the fungus 

1. Isolation of the fungus 

The fungus has been isolated in pure culture from both conidia and ascospor�. 

Mono-conidial isolations were obtained by streaking water suspensions of spores on 

2 per cent glucose agar in Petri dishes , adding a drop of 2 per c巴nt aqu巴ous solution of 

copper sulphate and transferring germinating single conidium to potato sucros巴 a宮司r in 

tubes (YOSHII 1933"21, IT� & HOSAKA 19500 )) ・

Single ascospore isolates of the fungus were made by attaching pieces of the overwinter 

ed fallen leaf to the inside of the cover of a Petri dish containing acidified 2 per c巴nt

glucose agar, so that ascospores could b己 ej巴cted onto the agar. Germinating ascospores 

were isolated singly and cultured on potato glucose agar in tubes. 

2. Characters in culture 

Development of the fungus colonies started from single spore The colonies started 

from singl巴 conidium ， grow very slowly and become about 10 mm in diam巴ter at th巴 end

of 1 month's culture at 250C. In the macroscopic a即時間nces thes巴 colonies are elevatｭ

ed , rugged , and light yellow，回目mbling those of yeasts or bacteria. Under the microｭ

scope these colonies are found to be conidial masses. 

Colonies cultured for about 2 months at 250C are dark green in color and covered 

sparsely with white aeria1 mycelium. Aerial hyphae in superficial p旦rts are slender, 2μ 

in width , many septat巴， hyaline and lack in conidium , whi1e inner parts of the colonies 

are m旦de of numerous chlamydospore-like bodies , greenish brown in color , and conidia , 

accompanying spermogonia fil1ed with spermatia (Plate 2 , A , B ; Text司figs. 1, 2). 

Characteristics of the colonies started from single ascospore are much accordant with 

those from single conidium in many respects. 
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Text-fig. 1 Chlamydospore-like bodies of 
S)うhaerlllina jllglandis sp. nov. formed 
on 2 per cent glucose agar (~=10μ) . 

Fungus growth on various agar media 

Text-fig. 2 Germination of chlamydo-
spore-like bodies of ぷρhaerlllina
jllglandis sp. nov. on 2 per cent 
sucrose agar (~= 10μ) . 

The isolates from both conidium and asco-

spore were cultured on potato sucrose agar plates respectively, and the small bits of 

colonies were used as inocula. The fungus was cultured on the following agar media: 

potato sucrose agar *1, 2 per cent glucos巴 agar*2 ， SAITO's soy agarネ3 ， RICHARDS' solution 

agarへ CZAPEK's solution ag訂刊 WAKSMAN's solution agar刊 bouillon agar*7 , walnut 

leaf decoction agar町 and asparagine ag訂判.

*1 Distilled water 1 l , potato 200g , sucrose 20g , agar-agar 25g. 
相 Distilled w旦ter 1 l , glucose 20g , agar-agar 25g. 
時 Distilled water 850cc , onion decoction 100 cc, Japanes巴 soy 50cc, sucrose 50g , agarｭ

agar 25g. 
判Distilled water 1 l , KN03 10g , KH2 PO生 5g， MgS04 ・ 7H20 2. 5g , sucrose 50g , agar司

agar 25g. 
村 Distilled water 1 l , MgSO生・ 7H20 0.5g , K 2HP04 1g , KCl 0.5g , NaN03 2g, sucrose 

30g , FeSO生 O. 01g , agar-ag訂 25g.
ネ6 Distilled water 1 l , glucos巴 10g， peptone 5g, KH2P04 19, MgSO生・ 7Hニo O. 5g , agar-

agar 25g. (pH 5.6) 
*7 Distilled water 1 l , peptone 10g, meat extract 10g, NaCl 5g, agar-agar 25g. 
柑 Distilled water 1 1, walnut leaves 100g, sucrose 20g, agar-agar 25g. 
判 Distilled water 1 l , K2HP04 5g, asparagine 2.5g, MgS04・7H20 0.2g, sucrose 10g, 

agar-agar 25g. 
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In macroscopic appearances of the colonies on various agar media, there were no 

differences between the isol旦te from conidium and that from ascospore. 

Diameters of colonies originated from both conidium and ascospore on agar media 

noted above were measured at various intervals. Results of the measurement for the 

fungus colonies kept at 250C are pres巴nted in tables 1-2. 

Table 1. Mycelial growth of S. juglandis on various agar media-l. 

Agar medium 

Potato sucrose 
agar 

2 5ぢ glucose
agar 

SAITO'S soy 
agar 

RICHARDS' so1. 
agar 

CZAPEK'S so1. 
agar 

明TAKSMAN'S so1. 
agar 

Bouillon 
agar 

Walnut decoct. 
agar 

Asparagine 
agar 

Isolate 

Cercos)うorella

Sphaerulina 

Cercosporella 

Sphaeru!ina 

Cercosporella 

Sphaeru!ina 

Cercosporella 

S)うhaeru!ina

Cercosporella 

Sphaerulina 

CercosρQ1'ella 

S)うhaerulina

Cercosporella 

Sphaerttlina 

Cercosporella 

Sphaerulilla 

Ce:γ cospoγella 

S金haeγulina
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Table 2. Mycelial growth of S. juglandis on various agar media-2. (Continued) 

Agar media Isolate 

CZAPEK'S sol. 
agar 

Cercos�orella 

sρhaerlllina 

羽TAKSMAN's sol. 
agar 

Cercos�orella 

sρÍlaerlllilla 

Bouillon 
agar 

Cercosρorella 

sρhaerlllilla 

Walnut decoct. 
agar 

Ceγcos長。γellα

Sがweγ担li杭α

Asparagine 
agar 

Cercosρorella 

Sρhaerulilla 
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It is apparent from data in tables 1-2 that the fungus grows well on potato sucrose 

agar , SAITO'S soy agar, RICHARDS' solution agar, CZAPEK's solution agar，羽TAKSMAN'S

solution agar and asparagine ag訂， while sparsely on the other ag訂 media.

Effect of temperatures on the fungus growth The relation of temperature to the 

growth of the fungus was tested by plate culture method using potato sucrose agar. For 

inocula , bits of the colonies originated from each of conidium and ascospore were transplanted 

to the centr巴 of each plate. Diameter of the colonies at each temperature measured and 

averaged after the experimental periods are given in tables 3 • 4. 

Table 3. Effect of temperatures on mycelial growth of 

S. jnglandis-1. (on potato sucrose agar). 

Diameter of colony (mm) 

Temperature (oC) I Isolate Peried lapsed (day) 

7 19 38 64 

Ceγcosporella 7 9 10 
Sphae:γ叫lina 7 9 11 

4 - 6 
Ceγcospoγella 4 9 13 16 
Sphαeγlllina 4 9 12 15 

9 - 11 
Ceγcospoγ邑lla 4 11 l ち 20 
S�haerulina 5 11 15 19 

15 
Cercosporella 9 13 21 31 
sρhaerlllina 9 14 20 28 

20 
Cercos porella 9 20 26 38 
sρhaerllli問。 8 16 23 35 

25 
Ceγcos争oγella 10 16 26 37 
S，争haeγ1lli机包 10 17 25 34 

28 
Cercosporella 4 B 14 16 
SPhae:γulin日 3 B 12 16 
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Table 3. Effect of temperature on myceliaI growth of 

Temperature (oC) 

30 

35 

40 

S. juglandis- l, (Continued) 

IsoIate 

Ceγcospoγella 
8争haeγ叫'lina

Cercosρorella 
ぷρhaerulina

Cercosρorella 
sρhaerulina 

Diameter of colony (mm) 

p'eriod Iapsed (day) 

7I 19 I 38 I 

TabI巴 4. Effet of temperatures on myceliaI growth of 

Temperature (OC) 

-2 -• l 

4 - 5 

II - 13 

16 - 18 

20 

25 

28 

30 

S. juglal1dis-2. (on potato sucrose agar). 

Isolate 

Cercos戸orella
sρhaerulina 

Cercosρorella 
Sρhaerulina 

Cercosρorella 
sρhαerulina 

Cercosρorella 
Sρhaerulina 

Ceγcos争oγella
Sphaeγ1lli na 

Cercosρorella 
Sρhaerulina 

Cercos争oγella
Sphae:γuli抗品

Cercosþoγella 
Sþhaeγ叫lina

Cet.co毛þo:γella
S争hae:γulina

4 
4 

6 
6 

6 
5 

12 
8 

10 
II 

7 
8 

十

+ 
8 
8 

II 
10 

15 
14 

30 
29 

26 
27 

10 
13 

64 

As shown in tables 3-4 th巴 fungus grows favorably at the temperatures ranging from 

10 to 280C with an optimum at 25 0 C , and the maximum and minimum temperatures for 

the growth are lOC and 28 0 C , respectively (Plate 5, A). 

Effect of H-ion concentrations on the fungus growth A range of pH value was 

obtained by additions of n~gulated amounts of HCI or NaOH soIution. The r己Iation beｭ

tween H-ion conc巴ntr旦tion and the fungus growth was tested on potato sucrose agar. 

Th巴 r巴sults of the exp巴riment after 11 days at 250C are pres巴nted in table 5. 

From the data in table 5, it may be said that influence of H-ion concentration on 

the growth is not gen巴raIIy remarkable , but the maximum growth Iies at th巴 pH values 

5.6-6 (Plate 5, B). 
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Table 5. Effet of H.ion concentrations on mycelial growth and conidial 
production of S. juglandis (after 11 days, at 250C). 

pH Isolate 
Diam. of mycelial Degree of conidial 

colony (mm) production 

3.4 
Cercosρorella 10 ++ 
sρhaerlllina 10 ++ 

4.2 
Ceγcospoγ ella 13 +++++ 
sρhaerulina 14 +++++ 

4.6 
Ceγcosþorella 18 +++++ 
sρhaer百lina 17 +++++ 

5.6 
Cercosρorella 23 十++++
sρhaerulina 19 +十+++

6.0 
Cercosþoγ ella 23 +++++ 
Sþhaeγlllinα 21 ++十++

6.6 
Cercosρ01・ ella 17 ++++十
sρhaerllli na 17 十++++

7.0 
Cercosþoγ邑lla 16 +++++ 
S �haeruli nα 15 十++++

7.4 
Cercos争orella 16 ++++十
sρhaerllli na 16 +++十十

7.6 
Cercosρorella 15 +++++ 
sρhaerllli na 15 十十+十十

Text fig. 3 Germinating conidia of S�haerlllina jllglandis sp. nov. (~二 10μ) . 
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3. Conidial formation on media 

Development of the conidial formation starting from single conidium has been traced 

under the microscope. 

In germination each cell of conidium at first swells enormously and a germ tube 

grows from the free end of each terminal cell as well as from some of th巴 intermediate

cells. The germ tubes elongate , soon b巴come septate and branch，旦nd then swell 

at the older cells, from which conidia are directly pro::luced (Text.figs. 3, 4). 

Conidial production on various agar media Bits of the fungus colonies isolated 

originally from conidium and ascospore were transferred to nine kinds of agar media and 

k巴pt at 250C. Results of th巴 experiment are summariz巴d in table 6. 

Table 6 shows that the conidia are abundantly produced on all of the agar media used 

except 2 per cent glucose agar , on which the conidial production is not favorable (Text. 

fig. 5). 

Text-fig. 4 Conidial formation of S�haerulilla juglalldis 

sp. nov. on potato sucrose agar (~= 10μ) . 



広葉樹の斑点性病害に関する研究 IV (伊藤・小林) 51 

Table 6. Conidial production of S.juglandis on various agar media. 

ﾐegree of conidial production 
Agar medium Isolate Experiment-l Experiment-2 

(after 15 days) (after 12 days) 

Potato sucrose Cercosρo1" ella +++++ ++++十
ag;ar Sþhαer世lina +++++ ++十+十

2 % glucose Ceγ cosporella 十十 +++ 
agar Sρhae1" lllillα ++ +++ 

SAITO'S soy Ce1" cos戸orella +++十+ 十++++
agar sρhaerulina +++++ ++++十

RICHARS' sol. Cercospoγellα ++++十 +++++ 
agar sρhaerulina 十++++ +++++ 

CZAPEK'S sol. Ceγ cosporι IIα +++++ +十+++
agar S phaeT1� i na 十十+十+ +++++ 

W AKSMAN's sol. Ceγcos争oγella +++++ 十++++
agar sρhaerulina +++十十 +++++ 

Bouillon CercosPoγella ++++十 +++十+
agar Sphaeru!illa 十++十+ +十+++

Walnut leaf Ce:γcospoτ ella 
decoct. agar sρhaerlllilla +++十+ +++++ 

Asparagine Ceγcosþorella 十++十+ ++++十
agar Sþhαerulina +++十+ 十+++十

Conidial production at various temperatures Potato agar plates inoculated with 

the fungus were placed in incubators regulated at desirable temperatures. ﾐegree of 

conidial production at each temperature obtained at the end of 19 days is presented in 

table 7. 

As shown in table 7 , the conidia are produced at the temperatures ranging from 1 to 

280 C , very favorably at 15-280C. 

Conidial production at various H-ion concentrations As shown in table 5, the 

j 
Text-fig. 5 Conidia of Sρhae1" ulina 
juglandis sp. nov. produced on 
potato sucrose agar (~= 10μ) . 

conidial production is not strikingly effect巴d bythe 

change of H-ion concentration within the limits 

studied , excepting at pH 3. 4. 

4. Germination of conidia 

On 2 per cent glucose agar conidia of the 

fungus germinate within several hours at 250C. 

In germination the conidia swell at each cell and 

send out 3 or 4 , rarely more，白 germ tubes. 

Germination oIi several kinds of agar media 

Conidia of the two isolates which had been 

produced on potato sucrose agar were used to t巴st

the germinability on the following agar media: 

two per cent glucose agar , 2 per cent plain 

agar and walnut leaf decoction agar. Besides 

the readings on germination , th巴 lengths of the 
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Table 7. Conidial production of S. jllg1andis at various 

temperatures (after 19 days , on potato sucrose agar). 

Degre巴 of conidial production Isolate Temperature (OC) 

++ 
++ 

Ceγcosþoγella 
S争hαer也li杭品

+++ 
+++ 

Cercosρorella 
sρhaerulina 4 - 6 

+++ 
+++ 

Ceγcosþoγιlla 
Sþhaeγuli抗a9 - 11 

+++++ 
+++++ 

Cercos�01.ella 
Sρhaerulina 15 

+ート++十
+++++ 

Cercos争orella
Sþhaeruli世a

20 

+++++ 
ート十+十+

Ceγcos争orella
S þhael'llli 机品25 

+++++ 
+++++ 

Cercosρorella 
sρhaeruli 11α 

28 

Cer cos �or ell a 
Sρhaerulina 

30 

Cel'cOSjうorella
sρhaentlina 

35 

Germination of S. juglandis on various agar.media 

(after 20 hours at 250C). 

Table 8. 

Maximum length 
of germ.tube (μ) 

2 7ぢ glucose ager 
2 % plain agar 

walnut decoct. 
agar本

75 
137 
100 

Germination 
percentage (労)

ハ
U
マ
I
1
i

8
8
9
 

Agar medium Isolate 

Cel・ cosρorella

100 
125 
113 

4
占

4
‘
Q
ノ

Q
U
o
o
n
o
 

2 % glucose agar 
2 % plain agar 

walnut decoct. 
agar* 

S�haerulina 

* Disti1led water 11, walnut leaves 100g, sucrose 20g, agar-agar 25g. 

germ tubes were measured. Results obtain巴d after 20 hours at 25cC are given in table 8. 

From table 8, it is readily known that the conidia germinate equally well on all agar 

media tested , counting about 80 to 90 per cent. 

Relation between germination and incubation period By the same manner as in 

the previous 巴xp巴riment ， the relation of incubation period to germination of the conidia 

was examined. Results of the experiment made at 250C are presented in table 9. 

As shown in table 9, the conidia begin to germinate within 2 to 4 hours , and germiｭ

nation is over 90 per cent in 24 hours. 
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Table 9. Relation between conidial germination of S. jUf!landis 

and incubation period (at 250C). 

Agar medium Isolate 
Time passed (hour) 

2 4 I 24 

Cercosporella |G  Pωi 
2;;ぢ plain agar 

MLG (μ) 53 75 I 153 

Sphaerulinft 
MLG (μ) 50 85 I 185 

Cercosρorella 

2% glucose 
MLG (μ) 31 78 I 124 

agar 
S /J!z αerulilw 

MLG (μ) 15 35 69 I 148 

Cercosρorella iG  Pω| MLG (μ) 31 81 I 131 

S/J!zaeru!ina G P (%) 2 12 91 96 95 
MLG (μ) 31 90 131 

r->otes: GP......Germination percentage; MLG......Maximum ~ength of germ-tube. 

Relation between ternperature and gerrni!1ation Drops of the conidial suspension 

were placed on 2 per cent agar in water in Petri dishes and then all spores were incubatｭ

ed at the different temperatures. Besides the readings on germination, the lengths of 

the germ tubes were measured after 20 hours at various temp巴ratures. Results obtained 

are given in table 10. 

Table 10. Effect of temperatures on germination 
of conidia of S. juglandis-l. (after 
20 hrs. on 296 plain agar). 

Temperature 1 

ぐ C)

0-1 
3 
8 
14 
20 
25 
28 
50 
35 
40 

Germination 
percentage (%) 1 

Maximum length 
of germ-tube (μ) 

0
0
5
4
5
8
3
0
0
0
 

f
o
ワ
l

只
U
Q
U
Q
U

ウ
i

38 
88 
125 
163 
138 
100 

Anoth巴r test was underｭ

tak巴n with conidia of isolates 

which had been originally isoｭ

lated from conidium and asco・

spore. Two per cent sucrose 

agar was used instead of 2 per 

cent plain agar. Results of 

the experiment at the end of 

20 hours are presented in 

tables 11 and 12. 

From tables 10-12, it may 

be said th巴 that range of tem-

perature within which germi司

nation takes place is from 8 to 35 0 C , with an optimum between 20 to 280C. 

Relation between H-ion concentration and gerrnination Germination was tested by 

Van Tiegh巴m cell method using sterile distilled water. A range of pH value was obtained 

by additions of regulated amounts of HCI or NaOH. Results of the experiment obtained 

at th巴 end of 20 hours at 250C are briefly noted in table 13. 

From table 13 , it is to be inferred that germination of conidia is not strikingly effectｭ

ed by the change of H-ion concentration within th巴 limits studied , but the optimum may 

be probably obtained at pH 6 or near. 
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Table 11. Effect of temperature on germination of conidia of 

S. juglandis-2. (after 20 hrs. on 2;;ぢ sucrose agar). 

一回(OC) I 

Germination Maximum length 
Isolate percentage 。f germ.tube 

(%) (μ) 

。 Cercosporellα 。

S゙haerulina 。

4 Cercospoγella 。

Spha邑rulina 。

12 Cercos争oγellα 51 25 
Sphaer乱:li 抗乱 48 31 

17 Ceγcosporella 74 69 
sρhaerulina 73 63 

20 
C邑γcos 争orella 81 113 
sρhaerulina 83 1l'3 

25 
CeγcosJ，抽γellα 82 150 
Sphaer叫li 抗品 83 149 

28 
Cercosρorella 81 106 
Sphaerulina 78 100 

30 
Cercosρorella 53 19 
sρhaerulinα 51 19 

35 
Ceγ cosミpoγella 10 
sρhaerulina B 

40 
Ceγcosþoγ ellα 。

Sþhaeγulina 。

Table 12. Effect of temperature on germination of conidia of S. jllglandis-3. 

(after 20 hrs. on 2% sucrose agar). 

T…ture (oC) I 
Germination Maximum length 

Isolate P巴rcentag巴 of germ-tube 
(%) (μ) 

。
Cercosρorella 。

S 争haeruli杭品 。

4 
Ceγcospoγellα 。

sρhaerulina 。

ヲ
Cercosþoγ ellα 53 38 
Sþhaeγ uli na 60 44 

17 
Ceγcosþoγella 59 69 
Sþhαenllina 76 75 

20 
Ceγιosþoγella 76 81 
S�haeru!ina 81 94 

25 
Cercosþoγella 86 156 
sρhaentlina 88 163 

28 
Ceγcosþoγella 77 119 
S �haerllli na 79 119 

30 
Cercosþoγella 61 69 
sρhaerulina 62 63 

35 
Cercosþoγella 21 。

S1りhaerulina 22 19 

40 
Ceγcosþoγella 。 。

SÞhaeγ 世 !i 叫α 。 。
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Table 13. Effect of H-ion concentrations on germination 

of conidia of S. juglαIl di s (after 20 hrs. at 250 C) . 

2.0 I 3.0 I 4.0 I 5.0 I 6.0 I 7.0 I 8.0 I 9.0 I 9.6 

Germination percentage (%) 日 l 52 

Max. length of germ-tube (μ) ベ l出\ 1381 1引 113 1 60 

Relation between relath.e humidity and germination The effect of relative hu-

midity upon the germination of conidia were examined by the procedure reported in the 

previous pap巴r (ITﾔ & HOSAKA 19526)). Hesults of th巴 experiment obtained after 40 hours 

are presented in tab.e 14. 

Helative 
humidity 

(96) 

100 

98 

94 

92 

87 

Table 14. Effect of relative humiditi巴s on germination of conidia of 

s. jugla/ldis (after 40 hrs.). 

Salt in over-I Cercosρorella-isolate 
aturated I ~ L.  I Germination I Max. length 
aqueous|P2rcentaEe l of germ-tube solution p.....L ... ，;:..:，;，".....b~ 

(矧 (μ)

Dist. water 41 100 

K"SO長 21 38 

KN03 。 。

K2HPO生 。 。

KCl 。 。

sρlzaeruli lla-isolat巴

Germination 
percentage 

(労)

65 

40 

。

。

1 o~拡…le凶e印n
Oぱf ge創rm-t旬ub巴

(μ) 

138 

88 

6 
。

。

It is evident from the data in table 14, that germination of the conidia is most favorｭ

able in a saturat巴d atmosphere , and very sparse in 94 per cent humidity , while、 conidia

kept at 92 per cent humidity and below fail to germinate. 

5. Germinatin of ascospore 

Ascospores of the fungus germinate in several hours after liberation from an ascus , 

and the percent旦ge of germination in favorable conditions is 100 per cent or near in 14 

hours. Mode of germination in ascospores closely resembles that in conidia (Text-fig. 6). 

Relation between temperature and germination Ascospores were obtained by attaching 

piec巴s of the overwintered fallen leaf to the inside of the cover of a Petri dish contain-

ing 2 per cent plain ag訂 plate ， so that ascospores could be ejected onto the agar. The 

agar plates on which ascospores had been seeded were incubated at 3-5, 13, 18-20, 22, 

25 and 30o C , respectively. Germination and length of germ tubes were examined after 

24 hours. 

The optimum temperature for ascospore germination lay between 22 to 25c C , and the 

lower limit is somewhat below 30C. It is noteworthy that ascospores did not germinate 

at 30o C , while germination of conidia occurred at higher temperatures of 30 and 350C. 

Hesults of the experiment are briefly noted in table 15. 

Relation between H-ion concentration and germination Plain agar medium (agar-
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Text‘ fig. 6 Germin旦ting ascospores of Sρhaeruli l1a juglandis 

sp. nov. (~=10μ) . 

TabJe 15. Effect of temperatures on the germination of ascospores of 

S. juglandis (on 2% gJucose ag訂， after 24 hours). 

Temperature (OC) 

13 /18-20/ 22 25 30 

Germination percentage (%) 31 66 100 98 。

取imum Jengtl 6 25 63 94 
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agar 2-7 per cent) was titrated with HCl and NaOH to the following pH values; 3, 4, 5, 

6, 7, 8 and 9. By the sterilization the pH value of the acidulated agar was slightly 

raised , while that of the alkalized agar was lowered as follows: 3.6, 4.8, 5.2, 6.8, 7.4, and 

7.8, r巴spectively. Ascospores which had been discharged by perithecium in overwintered 

fallen leaf were seeded on agar plates. Results obtained at the end of 40 hours at 250C 

are presented in table 16. 

Table 16. Effect of H-ion concentrations on germination of ascospores of 

S_ juglandis (after 40 hours at 250C)_ 

pH 

3.6 I 4.8 I 5.2 6.2 6.8 7.4 7.8 

Germination percentage (%) 80 96 94 93 lC コ 79 

Maximum length of germ-tube(μ) 56 86 125 175 144 

Table 16 shows that influence of H-ion concentration on ascospore germination is not 

remarkable , and the~ optimum may be probably obtained at the exponent near pH 6.2 , 

judging from the germ-tube length. 

Pathogenicity of the fungus 

In order to make clear the pathogenicity of the fungus , a series of inoculation exｭ

periments has been undertaken dur・ing the past several years. 

1. Inoculation experiments to walnut trees 

In the summer of 1951 , the healthy seedlings of the following three kinds of walnut 

trees , very common in Japan , were inoculated under greenhouse conditions: juglal1s Sieｭ

boldi al1a (Oni-gurumi) , j. Si eboldi alla var. c01"di f01"mi s (Hime-gurumi) and Shinano walnut 

(Shinano-gurumi 本) -

Experiment-1. Mono-conidial isolate of the fungus was used as inoculum in this 

experiment. On June 18, a spore suspension from pure cultures was atomized onto 

leaves of the plants , and bell jars lined with absorbent cotton containing water were put 

ov巴r the plants to maintain a humid atmosphere. The jars were removed after two days. 

Check plants were similarly treated except that they were atomized with water instead of 

spor巴 suspenslOn.

On the leaves of j. Sieboldia l1 a , as well as j. Sieboldial1a var. c01"difo1"mis spots beｭ

宮an to appear 18 to 21 days after inocu1ation and enlarged rapidly. The appearances of 

the inoculated plants were typical of the disease as observ巴d under natural conditions. 

Lesions on Shinano waJnut appeared 21-25 days after inoculation. 

Conidiophores and conidia typical of the Ce 1" coゆo 1"ella were abundantly formed on the 

lesions r巴sulting from the inoculation, wh巴reas all the check plants rem旦ined healthy_ 

Results of the experiment examined on July 21 are summarized in table 17_ 

It is evident from the data mentioned alr巴ady and in table 17 that pathogenicity of 

* The origin is obscure , but it may be a strain of Franquett. 
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Table 17. Results of the inoculation experiment with the Cercosρorella 

isolate to three kinds of walnut trees (June 18-July 21 , 1951) 

SeedJing 
Number of Number of |…on Tree species Treatment leaves leaves period 

No. inoculated infected (day) 

22 22 

2 24 24 

3 
]uglans lnoculated 24 24 21 

4 
Si ι:boldiαHα 

20 20 

5 
(Oni・gurumi)

25 25 

6 27 。

7 Check 23 。

B 16 16 

9 29 29 

10 J. Sieboldiana lnoculated 24 22 18-21 

11 var. cordiγ'ormis! 24 24 

12 (Hime-gurumi) 34 34 

13 18 。

14 
Check 

29 。

15 18 18 

16 3,; 34 

17 Shinano Inoculated 18 6 21-25 

18 walnut tree 18 5 

19 (Shinano・ 29 2う
gurumi) 

20 24 。

21 Check 
15 。

the fungus to all of the walnut trees tested was determined by inoculation experiment, 

though there were some differences 'in the incubation period among the kinds of walnut 

trees. 

Experiment-2. On September 15 , another inoculation experiment was performed 

by the same method as in the previous experiment to three kinds of walnut trees. As 

inocula, two cultures were used , namely: lsolate from single conidium of th巴 Cerco・

s�o1'clla stage and that from single ascospore of th巴 Sρlzaer lIlina stage. 

Symptoms and signs induced by this experiment were quite similar to those obtained 

in the previous test. Typical conidiophores and conidia were produced not only on the 

leaves inoculated with the isolate from the Cercosþorella , but also on those inoculated with 

the isolate from the SρItaerulina. The length of th巴 incubation p巴riod in Shinano walnut 

tree was , also in this case , somewhat longer than that in the other two. All check 

plants remained free from infection , Results of the experiment obtained on October 23 

are briefly presented in table 18. 

Mature perithecia of Sρhaerulina usually have been found in the spring on artificially 

inoculated leaves that had been left out of doors over the wint巴r.
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Table 18. Results of th巴 inoculation exp巴riment with the Cercos戸orella

and the Sρhαerulina isolates to three kinds of walnut trees 

(Sept. 15-0ct. 23 , 1951). 

Number of 
Se間ng I Tree species Treatm削 |leaves l 

I inoculated 

Number of 
leaves 

infected 

lncubation 
period 
(day) 

31 lno印刷 l 32 

71 71 

(Cercos�orella) 64 64 

3雪

34 
]uglans 

35 
Sieboldiana lnoculated 

77 77 

36 
(Oni・gurumi) (Sρhαerulina) 

88 88 

57 57 

37 41 。

38 Check 
30 。

39 46 46 

40 lnoculated 
(Cercosρorella) 

42 42 

41 
Sffebuoglldaifnas na 

38 38 

42 var. 40 40 

43 cordifoγ楓is lnoculated 

44 
(Hime-gurumi) (Sρhαerulina) 40 40 

78 78 
I J 

45 35 。

46 Check 

47 28 I � 
48 

lnoculated 
(Cercosρorella) 

24 18 

49 56 23 

Shinano 
50 walnut tree 72 12 

51 (Shinano・ lnoculat巴d

52 
gurumi) (5ρhαeruli na) 42 9 

34 7 

53 37 。

54 Check 
23 。

2. Inoculation experiment to various plants 

P且thogenicity of the fungus to various plant species 、i'las tested by spraying seedlings 

and stocks with sterile water suspensions of conidia from culture in the same manner as 

in the previous experiments. In this study, plants of 28 species , representing 19 genera 

in 15 families , were inoculated with the fungus. Results of the two experiments m呂de

in 1952 and 1953 are briefly given in tables 19 and 20, respectively. 

As has clearly been shown in tables 19-20, no evidence has yet been obtain巴d that all 

of the plant species except the genus ]uglans can be infected by the fungus. It thereｭ

fore seems clear that the fungus is selectively pathogenic toward walnut trees (Plate 2, C , 

D: Plate 3, A , B , C , D). 
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Table 19. Results of the inoculation experiments with S. juglandis to 

various kinds of trees (May 15-June 7, 1952). 

Scientific name 

Ginkgoaceae 

Gi抗lミ'go biloba 

Salicaceae 

PO世叫lus monilifera 

P. Si叩onii

J uglandaceae 

1叫glαns SieboldiαHα 

Tree species 

]. Sieboldiana v. cordifo川河is

Carya sp. 

Betulaceae 

Alnus firma v. Sieboldiana 

A. jalうonica

Fagaceae 

Lit hocar pus edllli s 

Qller cus aCllt a 

Q. acutissima 

Q. dentatα 

Q. myrsinaefolia 

Q. serrata 

Q. variabilis 

Ulmaceae 

Zelko出品 seγγ且t且

Moraceae 

Brollssoneti a kazi noki 

Magnoliacea巴

Liriodendron tllli pifera 

Magnolia ρraecocissima 

Platanac巴ae

Platan叫s acerifolia 

Leguminosae 

Lesριdeza bicolor v. japonica 

Robinia ρselldoacaci a 

Anacardiaceae 

RhllS vernicifllla 

Celastraceae 

Ellonymus japoni ca 

Theacea巴

Cm河ellia j，αρonica 

Cornacea巴

Aucubα jalう onica 

Oleaceae 

Fraxi l111S jaρonica 

Japanese name 

Ich� 

Monirihera・yamanarashi

Shimoni-doro 

Oni-gurumi 

Hime-gurumi 

Pekan 

Yashabushi 

Han-nold 

Mateba-shii 

Aka-gashi 

Kunugi 

Kashiwa 

Shira・kashi

Konara 

Abemaki 

Keyaki 

K�o 

Hantenboku 

Kobushi 

Momijiba‘ suzukake 

Shiro・hagi

Nise-akashia 

Urushi 

Masaki 

Tsubaki 

Aoki 

Toneriko 

Pathogenicity 

+ 
+ 
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Table 20. Results of the experiment with S. juglandis to 

S巴veral kinds of trees (Aug. 8-Sept. 4, 1953). 

Tree species 

Scientifec name 

]uglllans Si eboldiαnα 

]uglαns (“ Shinano"-walnut) 

Carya sp. 

Robinia ρseudoαcacia 

Ellonymlls jaβol1 icα 

Allcubα jalうonica

Praxinus jaρonicα 

Japanese name 

Oni-gurumi 

Shi泊na羽anoωo-g別u工r叩.umi

Pekan 

Nise-akashia 

Masaki 

Aoki 

Toneriko 

Pathogenicity 

+ 
十

Morphology and taxonomy of the fungus 

From the foregoing presenting complete agreement in physiological and parasitological 

characters of cultures isolated from conidia with those from ascospores , there can be no 

doubt as to the genetic connection beｭ

tween these two stages. The conclusion 

to be drawn is , therefore , that the S�haeｭ

rulina founcl on the overwintered leaves 

is the perfect stage of the Ce1.cos�orella 

as exists on the living leaves. 

1. COl1idial stage (Cercosporella) 

Maculae epiphyllous , browl1, circular 

or irregular, with watersoaked borders , 

il1 powdery tuft. 

Stromatic mycelia hyaline aggregated 

in th白 stomatal cavities , 55 -71μin 

diameter. Conidiophores differentiated 

from the fruiting stroma, short, erect 

or slightly curved , simple, hyaline , 32-

68x3-5μConidia， usually curved 

or flexuous , sometimes straight, ob司

clavate , hyaline , 1 -10 septate , distal 

end round , contents homogeneous with 

small globules in the larger cells , 32 -68 

x3-5μ(Text-fig. 7). 

Results of the measurement for the 

fruit bodies on several kinds of walnut 

trees are given in table 21. 

As fungi causing foliage diseases of 

]uglans many species belonging to Fungi 

Imperfecti have b巴en known as follows: 

Phyllosticta juglandina SACC., P. jug-

A 

Text-fig. 7 Conidiophores ancl coniclia of 
S�haerulina juglandis sp. nov. (~=10μ) . 
A, stroma and conidiophor・es; B, conidia. 
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Table 21. Dimension of S. juglandis in the Cercos�orella stage. 

Conidiophore Conidium 

Host , stroma , 

l lhmM  L叫 |width Length , Width' of 
(μ) (μ) (μ) (μ) 'septum 

]. Sieboldiana |山[日~7l| 一 |2~32 一 |2545|
(in nature) Average '62  25 2.5 41 3.5 I 3:--10 

Ditto. lw! 日~7llll~1612M …|25~3| (b1y I1 artlficial Average' 57 14 2.7 
3~8 

oculation) 53 2.7 

]. Sieb川 V IRange l5Mill~16125~3 
cordffofmfs A 3  

(Diii;:).~ 1 Average 1 56 13 2.7 
Ml2M|  
53 2.6 

3~9 

hinano … Range| 一|↓1~l7l2M
(Ditto.) I Averagel 61 14 2.6 一 [2M133 3.1 

2~6 

landis (DC) SACC., Ascochyta juglandis BOLTSH., Marssonia (Marssonina) juglandis (LIB.) 

P. MAGN.= Gnomonia leρtostyla (FR.) CES. et DE NOT. , Cylindrosβorium juglardis WOLF, 

Phleos�ora cultimaclllans HEALD et WOLF, Seρtoria juglandis B. et C.=Rhabdos�ora 

ルglandis (SCHW.) SACC., and Sφtogloeum juglandis HARA, etc. 
Cercosρora ]uglandis KELL. et SAW., which was described on leaves of ]vglans nigra 

in America, is quite different from the fungus under consideration in many respects 

(SACCARDO 1892W ). Numerous CercosporelIae have been described on various woody 

plants as folIows: C: Evonymis ERIKSS. on Euonymus eurolうαe (SACCARDO 1892W ) , C. 

t�ina ELL. et Ev. on Pirus coronariae (SACCARDO 1892J.1)). C. Jう rolificans (ELL. et 

Ev.) SACC. on Sambucus glauca (SACCARDO 1895m , 190016)) , C. ulmicola v. H�NEL on 

Ulmlls (SACCARDO 190618)) , C. Aceris DEARN. et BARTH. on Acer macrolうhyllum

(DEARNESS 19171)), C. Alni DEARN. et BARTH. on Alnus rubTa (DEARNESS 19171)), C. 

Mo1"i PECK on Morus (WOLF 193621)), C. maculans (BERENG) WOLF=Mycosþhαerella Mori 

(FUCKEL) WOLF on Morus (WOLF 193621)), C. arachnoidea WOLF=Mycosρhaerella 

arachnoidea WOLF on Morus rubra (WOLF 193621>), C. rubi (WINTER) PLAKIDAS on Rubus 

(PLAKIDAS 193710)) , C. �ersica SACC. = Mycos�haerella �ersica HIGGINS et WOLF on Prunlls 

(SACCARDO 18861ニ )， TSU]I 191920), HIGGINS & WOLF 1937:')) , C. caryigena (ELL. et Ev.) 

HÖHN.=Mycosρhaerella caryigena DEM. et COLE on Carya (DEMAREE & COLE 19322)) 

and C. theae PETCH=Calonectria theae Loos on Thea sinensis(PETCH 19239>, Loos 19508)). 

None of these fungi is accordant with the authors' fungus in morphology and parasitism. 

2. Spermogonial stage 

An examination of the under surface of faIIen leaves with a hand lens revea1s 

Table 22. Dimension of spermogonium and 

spermatium of S. juglandis on the host plant (μ) . 

I Spermogonium SP巴rmatium

J H恥耐叫叩ei均叫i抱駄g由卵h批t | D凹陥蜘山i泊加加a訂四…rπr

Range I 84-10位2 165~113 12.8~3.81 0.4-0.7 

Average 89 80 I 3.3 0.6 

numerous sIightly raised black 

spots , the spermogonia. They 

measure 65~ 113μin diameter, 

and numerous spermatia, 2. 8 

~3.8xO.4~0.7μooze out. 

Attempts to induce germi 

nation of spermatia met with 

consistent failure. Results of 
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the measurement for spermogonia and spermatia are given in table 22 (Plate 4, A, B). 

3. Perithecial stage (Sphaerulina) 

The p巴rithecia are present chiefly on the under surfac巴 of overwintered fall巴n leaves. 

They are first noted among the spermogonia , and no means has been determined of 

knowing which of these are destined to become spermogonia or perithecia when they are 

young. 

Perithecia scattered or in groups , globose , membr且naceus ， papillate , 99-118x71-99μ; 

asci cylindrical clavate , rounded at the end , without paraphyses , 8・spored ， 43-56x8-9μ;

spores arranged in 2司 or 3-rows , cylindric・fusiform ， slightly curved , 3-7 septate , not 

constricted at septum , hyaline , 24-35 X 3-4μ(Plate 4 , C , D , E , F , G; Text-fig. 8). 

Results of the measurement for the fungus in the ascigerous stage are given in 

table 23_ 

Table 23. Dimension of S. juglandis in the ascigerous stage. 

Perithecium Ascus Ascospore 

Host 

噌tlmjZFILThyithlieghlT|コ::

So far as is known by the authors , there has been no account concerning the 

occurrence of any species of Sρhael'lI lina on members of the genus fuglans. Sphaerulinae 

inhabiting woody plants which have been described by earlier investigators and their 

morphological characteristics ar色 summarized in table 24. 

Among the fungi shown in table 24, S. fl'axinea SACC. et SPEG. described on wilting 

leaves of Fraxilllls or1l1lS closely resembles the fungus under consideration. However, 

Text-fig. 8 Asci and ascospores of S�haerulina juglandis sp. nov. (~= 10μ). 



Table 24. Sphaeru日nae inhabiting woody plants described hitherto by ealier workers. 

Fungus and host Ascus. Ascospore Author Perithecium 

S.wyffaded(DcF.)GSgAZ4C5 C. aggregatis epiphyllis , subfusoides, 60 x 6μ distichis elongatis 3司septatis ， utrinque acuti- SACCARDO 
QueγE世s et innato-prominulis usculis , 30-35 x 2-3μ 

(1883) 11) 
• fallen leaf- 90-1001' in diam. 

S.SGTog7GSJPAfaC (DURR.et hypophyllis, ovatis creberrimis, pciytalitnis drich, 3-4-serialiter stipatis, fusiformi・cylindricis，
MONT) SACC. globosis, 200-220μ breviter, sti leviter flexuosis , 3-septatis vix constrictis, SACCARDO 
Quercus cocciferae latis et altis 34-36 x3μ (1883) 11) 

-dry leaf 

S.SfPrEGGx-fNGGSAcc.et 同州lis …|…… SACCRDO 
Fraxinus ornus lenticulari-globulosis, I clavulatis , 60 x 9-10μcurvulis， typice 3・septatis ， quandoque 4-6・ (1883) 11) 

-wilting leaf 1/8mm. diam. I reptatis , 28-30x4μ 

S. intermixta (B. et BR.) gregariis, leniti-cularibus oblongo・clavatis 45-55 distichis , clavato・obpyriformibus ， 16-18x6-8μ， 
SACC ambitu circularibus v. x12-14μ. rectis v , curvulis, 3-4・septatis， ad septa leni- SACCARDO 

Rubus fruticosa ovatis, 80-100μdiam. br巴vissime stipitatis ter constrictis (1883) 11) 
bark ap兤e tunlca 

S. carnelli ae PASS. sparsis v. laxe gregariis, cylindraceis, subclavatis, distichis, subfusoideis, 3・septatis， medio leniter 
SACCARDO Camelli a japoni ca globosis , tectis, atris, subssessilibus, constrictis, septo medio magnis distincto, (1891) 13) 

dry twig- ostiolo minuto vix emerso guttulatis, 17.5x5μ 

S. ρAhCeM lfogena D.SACC. inaequaliter distichis, oblongo-clavulatis, 3・
SACCARDO 

cコafmtμ、 stris 
erumpentibus,papillulatis, subsesSIllbus sir111且tis ， septatis, raro 4, ad septum medium constric- (1900) 16) 

-bark of twig globulosis, 100-200μdi;;;;::I ap!se ~<;>_tundatis ， 70-75 tis , apice rotundatis, 22-24 x 8μ lS, lUU-LUU゙' Glam.1 X 15-18μ， 

S. tilliaris FAUTR. et epidermide velatis, … 1めbu悶s 却…-30引3苅似O似x I 叩…一一mu叫叫u叫山la抗……ti出山川iぬhい…sい…一C∞con…ca 出 4“吋吋s田叫叩叫e叩削仰pμ仰…tぬa SACCARDO 
LAMB. Tilia sp. applanatis, irregul旦ribus ， 20-22μconstrictis， 18-20 X 5-7μ (1900) 16) 

-twig minutis 

s. Pnmi McALP. 
sparsis v. subcongestis, 

breve stipitatis, distichis , oblongo・ovatis， rectis , 3・septatis ad 

Am-3gddeaaid is cGmmuds 
erumpentibus, globosis, oblongis, 45-50X 10μ septa non constrictis, 15-16 x 4.5-5μ SACCARDO 

twig 
ostiolo papi11atis, 120μ (1905) 17) 
cliam. 

S. Aucubae SHIRAI et scattered, immersed, clavate, cylindrical or arrangecl in 2・rows or obliquely I-seriate, SHIRAI 
HARA globose or hemisphae- fusiform , rounded at fusiform , ellipticall or oblong, 2-3 septate, and 

AUCubajaaf Jh:附ica rical ,pap iJ1ate , 120-150 end, 40-80x 10-13μ. not constricted, 20-27 x 6-8μ HARA 
一 lea X 120-16011. (1911)19) 
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S. Rubi-加o1"iforiae HARAI scattered on both leaf 
Rubus Wriyhtii I surfaces, globose or 
~fall色n leaf- I subglobose , papillate 

fusiform or elliptical , acute in both direction, 
3-septate, often constricted at septum, 15-
18x5-6μ 

cylindrical or clavate , 
small stalked, rounded 
at end, 40-50x 15-18μ 

HARA 
(1918) .1J 

scattered or in group 
ぷ . Fuji HARA on the under surf日ce

oblong-clavate or elliptical, arranged in 2 ・rows， elliptical or fusiform , 
f{ra1fl1hi a florilJ1l11da var ofleaf, globose or sub司

rounded at end, small str旦ight or curved , 3・septate， containing oil HARA 
fy�ica globose , papillate, 50- stalked , 28-30 x 13-15μ drops, 12-15x2-3μ (1918) 1) 

fallen 1巴af
70μdiam. 

S. E>r戸tela::eae HARA Scattered on the under l |cylindrical or clavate, arranged in 2・rows， fusiform or oblong, 3-

EIゆtella þolya明dra surface of leaf，日lobos巴 I small stalk. 40-50 x 10 septate, straight or slightly curved , usually not HARA 

fallen leaf or subglobose , someγhat I :ï'3μ' constrictdat septum, rarely 3 constricted, hya- (1918) .1) 
erumpent , 60-100μdiam. line or light yellow, 13-15 x 3-3.5μ 

S. Ma:叝loli(/e-Kob1lsii scattered or in group clavate or cylindrical, arran宮ed in 2・rows ， oblong or fusiform , round-
on the under surface 

HARA 
of leaf , globose or sub- rounded at end , small ed at both ends , 3-septate , not constricted at HARA 

M(/Ul1oli α 戸 raecocissima
日lobose ， papillate , stalk巴d ， 35-45x7-9μ septum , 24-2(?)Ox4- ちμ (1918) 日

fall巴n leaf 
50-80μdiam. 

scattered or in groups, 
九 /TM DE乱1AREE et mostly hypophyllous , fasciculate , s巴ssil巴， cylinclrical, usually curvecl , point巴d at both encls , 

DEMAREE 同IILCOX black , conical , ostiolate- clavate -cylindrical , slightly more so at apex 6-8 celled , normally 
& Rlflws sl1' i"日si papillate , 88-140x86- curvecl or straight, 49- 4, hyaline , 32-78 x 3.5-5.8μ 

明TILCOX一 fallen leaf ー
120μ 

70x 10-15μ 
(1943) 3) 

パρha~rulina of scatterecl or in clllst ers , 
th巴旦uthors globose ,papillate ,99-118 rouncl at encl , 43-56x 1 slightly curvecl , not constrictecl at septum, 3-7 

]1."glal1s Sieboldialla X71-99μ 8-9μseptate， 24-35x3-4μ 
-fallen leaf ー
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judging from the fact that the authors' fungus c1id not infect Fraxinus , this is to be 

treated as a different sp巴cies from S. Fraxinea. 

In view of the morphological fe且tures and th巴 parasitism of the fungus , th巴 authors

consider it a new species and propose the following name; 

Sphaerulina juglandis K. ITﾔ et T. KOBAYASHI , sp. no¥'. 

S戸1. Cercos�orella jllglandis K. ITδet T. KOBAYASHI , nom. nov. 

Peritheciis sparsis vel gregariis , innato-erumpentibus , glob :Jsis , m巴mbranaceis ， ostiolo 

minuto papi1lutatis , 99-118x71-99μ ， ascis cylindraceo-clavulatis , apice rotundatis , 

aparaphysatis , octosporis , 43-56x8-9μ ， sporidiis 2-3-stichis , cyJindraceo-fusoid邑is ，

leniter curvuJis , ad septa non constrictis , 3-7・8巴ptatis ， hyaJinis , 24-35 X 3-4μ. 

Hab. in overwintered fallen leaf of ]uglans SieboldianrJ MAXIM. (Oni-gurumi) (June 

15 , 1951 , Meguro, Tokyo , on th巴 mat巴rial collected at Kamabuchi , Yamagata Pref., on 

0己t. 15 , 1950, by K. ITﾔ & T. KOBAYASHI*1; June 23, 1953, Meguro , Tokyo, on the 

material collected at Kamョbuchi ， Y旦mag旦tョ Pref.， 0ロ June 23 , 1952 , by K. ITﾔ; O:t. 1. 

1950, Nakano , Yamanashi Pref., by T. KOBAY ASHI*2; Sept, 1952 , Meguro , by T. 

KOBAYASI王子2; S己pt. 21. 1953 , Miyamura, Miyagi Pref., by K. ITδ相)， and ]. Sieboldiana 

MAXIM. var. cordiformis MAKINO (Hime-gurumi) (Oct. 25, 1950, Imajuku, Saitama 

Pref. , by T. KOBAYASHI*2). 

Status conidicus: Statum conidicum Cercoゆorella juglandis sistit. MacuJis epiphyllis , 

circularibus vel angulosis , bn1J1n巴is ， distinct色 marginatis ， caespitulis, pulvereis albis; 

conidiophoris brevis , simpJicibus , hyalinis , 32-68 X 3-5μ; myc巴liis stromaticis hy呂Jinis;

conidiis curvatis vel flexuosis , raro rectis , obclavatis , hyalinis , 1-10 septatis , 32-68x3-5μ. 

Hab. in Jiving leaf of ]uglans Sieboldiana MAXM., ]. Sieboldiana MAXM. var. 

,cordiformis MAKINO and ]llglans sp. 判 (Shinano walnut). 

Summary 

The morphology, physiology, parasitology and cyc1e of c1 ev己lopment of a fungus that 

-caus己s frosty mi!dew of walnut trees have b巴巴n studied. Th巴 disease , as its name 

1ndicates, is characteriz巴d by the presence of white , powdery patches on the leaves. 

Th巴 investigations have shown that , in addition to the conidial stage, Cercosβorella ， 

the pathogen proヨuces spermogonia and perithecia on th巴 fallen decaying leaves. The 

perithecial stage matures in spring and b巴longs to th巴 genus Sρhaerulina. Genetic 

relationship between Cercosþ01・ella and Sρhaerulina has been verified by detai!ed experiｭ

ments. The artificial inoculation shows that the disease is apparently limited to species 

.and variety of th巴 genus ]llglans. 

The fungus is considered to be a new sp巴cies and it is accordingly given the name 

.sþhαerlllinα juglandis ， sp. nov. 

Laboratory of Forest Pathology, 

Government Forest Exp巴riment Station, 

Meguro, Tokyo, Japan. 

*1 The typ巴 sp巴cimen has been deposited in the Herbarium of the Government Forest 
Experiment Station , Meguro , Tokyo, Japan. 

柏 Cercosρorella stage, only. 
柑 By artificial inoculation. 
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Explanation of plates 

Plate 1 

A-B. Leaves of ]uglans Sieboldiana (Oni-gurumi) attacked by Sρhaerulina juglandis 

sp. nov. collected in Yamanashi Pref. X 1. 
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C・D. Leaves of J. Siedoliana attacked by S. juglandis sp. nov. collected in Yamagata 

Pref. x 4. 

Plate 2 

A. Colonies of S. juglandis sp. nov. on potato sucrose agar. X 1. a , old culture 

(a巴rial mycelium , present). b , young culture (aerial mycelium , absent). 

B. Colonies of S. jllglandis sp. nov. on 2 per cent glucose agar (a) , and potato 

sucrose agar (b , c). After 18 days at 20oC. X 4/5. 

C. Results of the inoculation experiment with S. jllglandis sp. nov. to J. Sieboldiana. 

D. Results of the inoculation experiment with S. jllglalldis sp. nov. to J. S ieboldiana 

var. cordiformi s (Hime-gurumi). 

Plate 3 

Results of the inoculation experiment with S. juglandis sp. nov. to walnut trees. 

A , B , J. Sieboldialla; C , J. Sieboldiana var. cordiformis; D,“Shinano" walnut. 

Pbte 4 

A. Spermogonium of S. jllglandis sp. nov. in the fallen leaf of J. Sieboldiana X 310. 

B. Ditto. X 150. 

C. Perith巴cia of S. juglandis in the fal!en leaf of J. Sieboldialla col!ected in Yamaｭ

gata Pref. X 180. 

D , E , F. Ditto. Stained with I-KI solution. x 310. 

G. Perithecia of S. jllgl(l1ldis sp. nov. in th巴 fal!en leaf of J. Sieboldiana collected 

in Yamanashi Pref. x 310. 

Plate 5 

A. Relation between the growth of S. juglandis sp. nov. and temperatures. 

C, isolate from conidium of Cercoゆorella stage; S , isolate from ascospore of 

sρhae1'ulilla stage. 

a，・1cC; b , lOC; c , 6-80C; d , 10-120C; e , 16-18GC; f , 20o C; 宮， 25 C C; h , 

28QC; i , 30cC. 

B. Effect of H-ion concentrations on the growth of S. jllg1αndis sp. nov. (3 weeks 

after incubation , at 250C). 

C, isolate from conidium of Cercoψorella stage; S , isolate from ascospore of 

sρhaerulina stage. 

a , pH 3.4; b , pH 4.2; c , pH 4.6; d , pH 5.6; e , pH 6; f , pH 6.6; g , pH 7; 

h , pH 7.4; i, pH 7.6. 
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