IR O DE T PR E B A e —I
SRS IR R

Fom = o
woo o =

BEEFIE v 7 7 (Alnus) DL DL A BDNEHEEDO—~TH 5. B 25 4LI3E, HHFLIEHIT
BWTEKBEOWELED TNDDTHDHN, ZOFHEDELILE, ZTOLRLTHERR LA RED
DR %o

BRIy 2 ¥, BCTROBRICEBELRIET, b VSNbDThrbhsbbT,
Z OFFRRILHEE OMME A S LRI LigL v The, FEEOLER, ATHERE
HBIC X 5 HRRRO LR L EA B TRERE P\, AR 72 TA AR bic L X
5 & LTz

AOFER AT 5 T dhich, BEVSIT L)% oW (R R SBHEE Lo ERm i s h
o) AR R MR ERT S -

] ®

RFRIEMOTARD A7 LTHHK B TERD BN DD, 1 LWIEERERCSWTAbh, Lig
L Wigivicliiie 5 2 % (Plate 1, A),

6 ALK ETh LD BN DA, MRV T 5 L e b 1R U DB fasis L L
b, FBHLLETIERL T, 2o dRifiassmE, FgMeEmEs 2L, L LIERHEOFEE
RS L CREISRBER TN T 5 o W RICIIFEE O FERS RO Sh . BEFEE L0
RULGIEDTROERI B LS LEINS (Plate 1, B, C, D),

FEEZ 209

AFBOFIENIAGELE Septoria g5, v 7 XF (Alnus) RBE LT 5 Septoria B, “h
FTWHKFERN B, T b 5BHEIhTWD. Ticbb, S. Alni Sacc., S. alnicola COOKE,
S. alnigena SACC., S. carisolensis KABAT et BUBAK R L8 S. alnifolia Entig et Ev. ©th 5.,
EHON N ET HASHC SREL 7o WIEE IR 1T, kD580 55 S. Alni Sacc. i2db
DE B THUTERI A X ) TSk T Al glutinosa ([CR\GIEERICLDTHD

HHEDIREEET, WY, B, R, B0 K, BE, KR, ZEOFMETHRELTR), A
HWRTHEShLHEL DD . TIT, BLOLLLAERLLTTHTEDEELLNS

AEOZEL Lt 2 ¥ v 7> (A. firma var. multinervia), + v 7 (A. firma var.

(1) &BRoHE - e () TEETHRTAES
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Sieboldiana), ~v 7 % (A. japonica) ¥ XU +¥~- v 7 ¥ (A. tinctoria var. glabra) @D D
ThbH. LrL, ThHEEELTHRENT I ¥~ h 7Ty 2 F (A. FaurieD) i21%, HRRETEK
BEAFEL TO BB WCERRI I LA e

REEOBX

TR 256~26 438 LU 26~27 4R 2 (Al isic §, ARB ORI WO I8 TR LA AR iR
HRBERDERBYTH Do

FEECHEN SN FRAOM T, S, BE0 1 ATHCAETEDLNDH, FRLBIINS:
LT3 ATACRZERE M TRY L EDDEDARTH D, 12 ALEAIAh DAL E =Y 2SR,
CHICIIBIRIL A b~ F 7T L T % o KIPHEEOMMSA TRE M FROBTELHEL, 21
A AR FIRBRBAL, L4 AR Z A ¥ CHROMTRIHIET S, £ LT, ZhLDOHTRAD
FIFIX90% Ll EDFEFHARL, T ATEERRICL ST, BRILIEIOHD & bRERIh,
Fishb, KEIREEMTRBVONFRORETHELHL, FUE ACH 0T Bl S e i F 2355 — A
BRYER I B bl Th b (Plate 2, A, B, C),

REEO=-, Z4&£BMHEHR

(1) MTOFRFCHLIFTHREOKE  AEOHTIX 8~30°C TIHKEL, 1°C X 35°C it
FEEL I\, 18~28°C BMIEDO L 5 Th 5.,

(2) WHFOFEFTBIIETAES + v BEOKE  KE/+ v BERFEORFICH F HYRERE
BITREM

(3) EAOHEBCRIETRE KE  KEOBENRL 10~30°C THEL, 20~25°C i L 3
% (Plate 3, A, B),

BRI EE BT S N 7cii T4 X OB IE U 7c SR RBS IR oW P i@l & L, BRI X
DTATHEEY T, FEOFREMEY I Ll SRBEIR v 7%, ¥~V ¥ (A. dnobetula
var. fruticosa), < v ¥, 2 ¥ ¥ ITBLIOVYIYTrD50L Lz,

RENTAE 5 IS L TT R TREMER RL, EORME R L Lo L, BIEE JOREEED
BRI EEEC IO TENA LD bR, Tibh, BRI v /¥, s¥= v/ FBLIVYT~<~
VIXTRI~UBTHIDOERHLT, e2v vy 7 oyBIUY oY 7ok 16~18 HE 2Rl %
PR v 7 F, S v I FBI O Y e AV I FBL T AT Y T YL Y ST
I HB i (Plate 3, C, D, E, F, G),

/N2 ) F B D Mycosphaerella

EHEOIL v FEOIER DR e S Mycosphaerella B4 B\ L1 FD -3 M. Alni (Fuck.)
Sace. ok M. Alni viridis Die Now. L RSEI N

(1) M. Alni (Fuck.) Saco. CHIFEPRTY~ v 2 FORE L TREZ LA (Plate 4,
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A; Text-fig. 5),
(2) M. Alni viridis Dis Nov.  S. Alni 280 IRty o ¥ 7 o O FBERMATKE iz 4 Ad4,
WEGCB W TROGEES e TN O BEEEEL fTol & &5, Septoria Mor&faF2M L, =
OIERIL S Alni (I THDDT, HB I S. Alni DFEEFTR LS v L TRIN,

UL, H5EEHGE X OHEERBRIC L - CTREME L bR cHER, o FEREEIN, S Alni LR
FRD I 2 Lot (Plate 4, B, C; Text-fig. 6),

Bt = R A

Plate 1.
A. Septoria Alni ZZINTcvorv¥ 7o
B. S. Alvi Zf2&hice 2 v o ¥ 7o DB
C. S. Alni W2 d¥3nifeveo v 7ol
D. S. Alni (Cfzxntoovy 72 F0EE
Plate 2.
A. =y 7 FEEHEEECERINE S Alni ox~rex=va (s) LT (p) X310
B. ¥~ v/ ¥BEFHEE ORI S. Alni DFFEE %310
C. = v /7 FBRERICER SN S, Alni DT X150
D. WS L D CGEXOREE LTI hic S. Alni OfuFH  x6
Plate 3.
A. WAKsSMAN FHER EiCkiT5 S. Alni O
B. ESWHEK RIS I S. Alni Diy&IaF
C~G. S. Alni =X 5 ATHEBERRER
Plate 4.
A. Mycosphaerclla Alni OFEEFR x680
B. M. Alni viridis OFFE X6
C. M. Alni viridis OTFEES x400
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Notes on Some Leaf-Spot Diseases of Broadleaved Trees—ITI.*
Septoria leafspot of Alnus.

Kazuo 1716 and Kob6z6 SUTRUKAWA

Introduction

Septoria leafspot is o destructive disease of various species of the genus Alxnwus and is
of widespread occurrence throughout Japan. The serious nature of loss duz to Septoria
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 become epidemic in most years
in many districts of our country. In 1952, the authors observed that a severe epidemic of
the disease occurred on Alwnus firma var. multinervia (Hime-yashabushi) and as many as
95 per cent of 68,000 seedlings were heavily affected and were in various stages of de-
generation at Kowachino, Gifu Prefecture.

Although the disease might have been noticed previously by foresters, the first authen-
tic record of this disease in Japan was in Gifu Prefecture in 1938 (NISIKADO & MIYAWAKI
1942)7. So far as the authors have been able to determine, N1sikaDo and MryAwax! (l.c.)
were the first to report the disease which had been found on A. firma var. multinervia in
Japan, and they attributed its causal agent to Septoria Alni Sacc. In 1944, OGAWAS noted
Septoria Alni zs the pathogen of a leafspot of Alnus japonia (Han-noki). The senior author
presented brief accounts of the disease in his handbooks (I16 1951%, 1952*’). More recently,
SAaTd et al. (1955)'’ have reported the result of control experiments 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, the authors have made some studies on
the disease with special emphasis on the biology aud the life cycle of the pathogen in
order to develop control measures based on knowledge of the real cause. It does not lie
within the scope of this paper to discuss in detail the pathological phases of this problem.
In the investigation here reported, emphasis has been placed on the life cycle and patho-
genicity of the causal fungus. A portion of this paper was presented at the 5th annual
meeting of the Tohoku division of the Japanese Forestry Society held at Sendai in August,
1953 (I16 & SHIBUKAWA 1954)%.

The authors are indebted to Mr. Rokuya Imazrkri, Chief of the Forest Protsction
Division of the Government Forest Experiment Station, for advice and encouragement
during the course of the investigation, and also to Mr. Michio NAKAGAWA for help in the

preparation of the illustrations.
Symptoms and damage

The disease affects not only nursery stocks but also adult trees in the forest. Severe
damage occurs on young seedlings and stocks, and the leafspot is particularly destructive
in the nursery plantings.

The disease first makes its appearance in June and is found at any time thereafter

* The first and second papers under this general title were published in Bull. Gov. For.
Exp. Sta., 46, 17~32, 1950, and in Ibid., 57, 163~182, 1952, respectively,
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until the leaves have been shed. After the rainy season the damage 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 brown spots present on the leaf. The shape
of the lesion is commonly circular, 1 mm in diameter, and frequently irregular. The spots
become larger and at maturity usually show light colored centers with dark brownish
borders. The spots are varyingly few in number or so numerous as to coalesce to form a
large one and completely blight the affected leaves. Pronounced defoliation and stunting
of the plants are usually accompanied with severe 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 tree species. The central portion of the spot is dotted with
scattered pycnidia of the causal fungus (Plate 1).

Tree species which have been very often affected with the leafspot are as follows*:
Alnus firma var. multinervia (Hime-yashabushi), A. firma var. Sieboldiana (Yashabushi),
A. japonica (Han-noki) and A. tinctoria var. glabra (Yama-han-noki). It is interesting to
note that A. Fauriei (Miyama-kawara-han-noki) is the only plant out of common species
belonging to the genus Alzus that has shown no natural affection with the disease under

field condition.
Morphology and geographic distribution of the fungus

Morphology The pycnidia are embedded in the tissues, with the ostioles projecting
through the leaf epidermis. In longitudinal section the pycnidial wall is evident, with the
conidia borne along the base and sides of the pycnidium. The pycnidium varies in width
from 48 to 150#, and in height from 60~180x, with an average respectively of 90 by 110x.
The pycnospores are hyaline, 2~7 septate (mostly 3~4), measuring from 18 to 54# long.

No marked variation was encountered in the width of the pycnospores, which varied from

Text-fig. 1. Pycnospores of S. Alni. ‘
A, Pycaospores from A. firma var. multinervia (Hime-yashabushi) collected at
Kamabuchi, Yamagzta Pref.
B, Pycnospores on A. tinctoria var. glabra (Yama-han-noki) collected at Koma,
Iwate Pref. (——'=20m)

*# In using the scientific and Japanese names of the plants the authors followed chiefly
Maxino and Nemoro (1931)%.
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Table 1. Diniensions of the fungus (n).
a. Pycnidium

Height Diameter
Host Locality . _ .

! Range  Average ' Range Average

~ Meguro, Tokyo

A'ﬁict?”?jfiglabnfﬁ (April 17, 1952) 60~120 90 48~90 . 71‘
A. firma var. Kushigata, Ibaragi R
Sicholdiana ~ (Junme 2, jos2) 114~180 128 90~150 107
b. Pycnospore
i o o o Numpber of
! Length Width i
Host i Locality - - _ septum

Range Averagel Range Average Range \ Mode
|

Aéz‘{ ;Z’Z.a;:r'; Meguro, Tokyo ’ 18~54

; al | .5.~3! 1.7 ! 2~5 3
gl | ey s m us~a| 20 [ a7 s
4, fieme o Kamgine, S |y | oy | o | sr |4
At Mgt Wous8l | lo~a9 | @ | 2 | 15 24 | 3

1.5 to 3¢ (Text-fig. 1).

The measurements obtained for the size of the fungus collected on several kinds of
host are presented in table 1.

Considered from the morphological characterestics, all of the fungi on various kinds of
Alnus shown in table 1 may be treated as a single species.

Taxonomy On the several European and American species of Alunus at least five
Septoriae have been described by earlier workers as follows : Septoria Alni SACC. (SACCARDO
1884)'", S. alricola COOKE (SACCARDO 1884)'", S. alnigena SAcC. (SACCARDO 1884)'™, S.

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

Host : Locality 1 Date of collection
Suzuka, Mie Pref. ‘ Nov., 1949
Koma, Iwate Pref. | Aug., 1950, etc.
Akaho, Nagano Pref. ‘ Aug., 1950
A. firma var. multinervia Ohara, Nagno Pref. | Aug., 1950
Okuwa, Nagano Pref. Aug., 1950
Kamabuchi, Yamag:ta Pref. Oct., 1950, etc.
Ku>h1gata Ibaragi Pref. June, 1952, etc.
Kamabuchl Yamagata Pref. Oct., 1950, etc.
Tawara, Tochigi Pref. Oct., 1950

A. firma var. Sicboldiana Kushigata, Ibaragi Pref. June, 1952, etc.

' Kowachino, Gifu Pref. June, 1952
| Koma, Iwate Pref. Nov., 1952, etc.

Meguro, Tokyo } Oct., 1950, etc.
I
|

‘Tawara, Tochigi Pref. Oct., 1950
Meguro, Tokyo Oct., 1950, etc.

A. japonica .Koma, Iwate Pref. Nov., 1952, etc.

Nakahata, Fukushima Pref. ] Sept., 1954

Akaho, Nagano Pref. | Aug., 1950

- Okuwa, Nagano Pref. Aug., 1950

. . Ohara, Nagano Pref. I Aug., 1950
A. tinctoria var. glabra Ixamabuchx, Yamagata Pref. Oct., 1950, etc.
Meguro, Tokyo Oct., 1950, etc.

Koma, Iwate Pref. \ July, 1951, etc.
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carisolensis KABAT et BUBAK (SAGCARDO 1906)', and S. alnifolia ELLIS et EV. (ZBLLER
1929, Evrricit 1942"). While the diagnoses of some of these fungi are so imperfectly
described that a comparison can hardly be made satisfactorily, the present fungus has a
rather close resemblance to S. Alni.

Geographic distribution In 1938, NisikaDo and M1vyawAKT (1942)7 first found an
occurrence of S. Alni in Gifu Prefecture, the central district of Japan. Two years later,
an existence of the fungus in the Kant6é district was recorded by Ogawa (1944)¥. The
fungus has been collected by the authors in many localities as shown in table 2.

From the records of collection it seems likely that this fungus may be widely distributed

throughout Japan everywhere Alni grow.
Over-wintering of the fungus

During the last week of October, 1950 and also 1951, numeréus leaves of the following
species infected with S. Alni were gathered in Tokyo; A. firma var. multinervia, A. firma
var. Sieboldiana and A. japonica. The leaves were placed in wire baskets and left in the
open tied to the branch of a small tree. Every two weeks some leaves were brought into
the laboratory, sectioned and examined under the microscope for the presence of new and
old fruitbodies of the fungus.

Pycnospores in the pycnidia (‘‘summer pycnidia’’*') in lesions remained until the end
of January of the following year. By the middle of March, all of the old pycnidia, whose
walls are thick and dark, became entirely empty.

In early December smaller embedded fruitbodies were formed in the lesions of decaying
infected leaves. Apparently these are spermogonia, which are filled with spermatia.

Spermogonia are 39~78% in height and 30~90# in diameter, as shown in table 3. The

Text-fig. 2. Immature pycnidia of S. Alni formed in fallen leaves of A. japonica

(Han-noki).
Table 3. Dimensions of spermogonium of the fungus (#).
Height Diameter
Host : .
Range - Average Range Average

A. tinctoria var. glabra 42~78 57 30~90 54
A. japonica 40~60 57 33~60 47
A. firma var. Sieboldiana 39~66 52 39~75 61

*1 Denoté& k_>y ROARK (1921)‘;’ and I16 & HdSAKA (1952)%.
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spermatia are very small, bacilliform, hyaline, and one-celled (Plate 2, A, B; Text-fig. 3, B).
Primordial structures of pycnidia (‘‘winter pycnidia’’*!') were often observed near the
spermogonium in the fallen leaves. During the winter immature pycunidia continued to
develop and mature pycnospores were found as early as mid-February in 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.

While septata of pycnospores retained in the

“‘summer pycnidium’’ were very distinct, thoses

of pycnospores formed in the ‘‘winter pycni-

dium’’ were rather indistinct. The pycnidia

are 60~135¢ in height, 75~140x in diameter,

and contain a great number of pycnospores

very similar to those of the ‘“‘summer pycni-

dium” in shape 2znd size (Plate 2, A, C;

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

germinated well, and 90 per cent germination

or above was found (table 4). Severe infection

—_— was induced by artificial inoculation with these

spores (tuble 8).

B The authors rarely observed any perithecia

< < N 0 of Mycosphaerellze near the old Septoria lesions,

= D N Q but there was no genetic relition between these

L“ 0 %0 ascomycetes and Septoria Alni (c.f. p. 76).

o 0 Searches for the perfect stage of the fungus
Text-fig. 3. have all failed.

A, Pycnospores of S. Alni formed in Some over-wintered leaves were brought
over-wintered fallen leaf of A. japo- . . . oL 3
nica (Han-noki). R 1=20) into the laboratory early in April, and 24 hours

B, Spermatia of S. Alui formed in the after they had been placed in a moist chamber,
fallen leaf. abundant pycnospore masses were obtained

Table 4. Effects of temperature on the germination of pycunospores formed in

over-wintered diseased leaves.
Experiment—1. (Hanging drop culture).

| Temperature (°C)
1 L 10 15 18 20 ' 25 28 i 3 | 35

' Germination percentage | . 7
%) 7 0 0 0.8 3 9 17 10 7 9 0

Maximum length of o
_ germtube (1) |

- 152 30 33 15 . 15 -
Experiment—2. (On plain agar)

‘ Temperature (°C)

] B | 1 |8~1013~15 18 20 | 25 28 30 35

Germmat:(o?n” percentage 0 Lo 47 93 92 88 83 | 63 0
o ' |

 Maximum length of B D
_ germ-tube (#) ‘ 7 ‘ 30 30 ‘ 120 174{ 289) 1‘14| 71711 |

#1 Denoted by RoARK (1921)" and I16 & Hosaxa (1952)%.
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(Plate 2, D). Primary infection may be
brought about by pycnospores from newly

formed pycnidium on the fallen leaves.

Some cultural characters of the fungus

Effect of temperature on germi-
nation of pycnospores Pycnospores
formed on fallen leaves attacked by the
fungus in the previous year were used.
One germination test was made by the
hanging drop culture method in distilled
water, and in another test, the surface
of 2 per cent plain agar poured plates
was inoculated with the spore suspension.
Results of the germination at the end of
20 hours are given in table 4.

As showa in tuble 4, germination of
pycnospore took plice at the temperatures
from 8~30°C, favorably, at 18~23-C, and
was nil at 1 and 35°C, respectively. Germi-
nation was more favorable on agar medi-
um than in hanging drops (Text-fig. 4).

Effect of H-ion concentration on
germination of pycnospores Fresh
spores were collected from the gresn leaf Text-fig. 4. Germinating pycnospores of S.
attacked by the fungus. A range of pH Alni. (——=20n).
value was obtzined by additions of regulated amouats of HCI or NaOH solution. Germination
was tested by the Vaa Tieghem cell method using sterile distilled water. The result of
the experiment after 24 hours is given in table 5.

Table 5 shows that the germination is not strikingly affecied by the change of H-ion
concentration within the limits tested.

Effect of temperature on mycelial growth The relation of temperature to the

growth of mycslium was studied by the Petri dish method using WAKSMAN’S solution agar.

Table 5. Effect of H-ion conceatrations on the germinaition of pycnospores.
pH
3 4 5 6 7 8 9

Experiment—1.

Ger1nlnat1r)(r1%1;erceatf.ge 24 44 62 47 12 20 42

Maximum length of

germ-iube (1) 21 60 153 69 /5 105 72
Experiment—2.
Germlnatlo:r}) percentage 21 3l 43 54 a5 8 .
(%)
Maximum length of 24 22 €0 75 105 ) .

germ-tube (4)
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Table 6. Effect of temperatures on the mycelial growth of the fungus.

Diameter of colony (mm)

i Temperature (°C)

- - - o 10 18 20 22 25 28 30
Isolate from A. tinctoria

- ~ var. glabra ? 6 | 16 ‘718 ! 18 | 20 7 13 | +
Isolate from A. firma 0 7 ‘ 16 31 0 18 | 24 8 —

var. multinervia

As inocula, the mycelium of the isolate from A. tinctoria var. glabra and that from A.
firma var. multinervia were selected. Diameters of the mycelial colonies at each temiperature
measured and averaged after 20 days are given in table 6.

As shown in table 6, the fungus grows at temperatures ranging from 10 to 30°C, and
favorably at 20~25°C (Plate 3, A, B).

Inoculation experiment

So far as the authors know, the leafspot fungus appears never to have been proved, by
inoculation trials, to be parasitic. The authors attempted to prove its pathogenicity on
several kinds of the genus Alnus by use of suspensions of pycnospores in the greenhouse.

With spores from pure culture The fungous culture derived frcm the monosporous
isolate obtained from A. firma var. multinervia and cultured on potato sucrose agar was
used as the inoculuni. On June 5, 1951, the spore suspensions were atomized on the leaves
of potted seedlings of the Alni, and the seedlings were coverd with bell-jars and kept in a
moist condition for two days. The check plants were sprayed with sterile water instead of
the spore suspension.

On the inoculated leaves of A. japonica, A. alnobetula var. fruticosa and A. tinctoria
var. glabra, typical leafspots began to appear 7~14 days after inoculation, while on those
of A. firma var. Sieboldiana, symptoms did not appear until after 16~18 days. Inoculated
leaves of A. japonica, A. alnobetula var. fruticosa, and A. tinctoria var. glabrva were
defoliated three weeks after inoculation, while those of A. firma var. multinervia and A.
firma var. Sieboldiana were rather later.

The appearances of the inoculated plants were characteristic of the disease as observed
under natural conditions. On the lesions a number of pycnidia matured at the end of about

three weeks after inoculation. Re-isolation cultures were made from the spores of the

Table 7. Inoculation experiment with the fungus to several species of Alnus (1).
- - ' . o ' 7‘ 7 o “Mature

Incubation | Defoliation pycnidium

Tree species  Treatment Symptoms period (days after formation

(days) inoculation) | (days after

) | ‘ inoculation)
. . | Inoculated | + 7~10 21 ' 21
A. japonica | Check w _ _ - -
A. alnobetula | Inoculated ’ + 10~14 | 20 \ 20
var. fruticosa| ~ Check - — \ - | =
A. tinctoria Inoculated | + 7~10 | 20 I 20
var. glabra |  Check - — — —
A. firma var. Inoculated | + 16~18 24 21
multinervia | Check | — — ‘ — -
A. firma var. Inoculated + 16~18 i 24 21

Sieboldiana . Check — — —
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artificially inoculated plants and the original fungus was recovered. Check plants remained
healthy. Results of the experiment are summarized in table 7 (Plate 3, C, D, E, F, G).

With spores from fallen leaves Some fallen leaves which had been affected by the
disease in the previous year were brought into the laboratory in early April, 1952, and
several days after they had been placed in a moist chamber, abundant spore-horns were
qbtained. On April 10, seedlings of A. japonica and A. firma var. Sieboldiana which had
been grown in the greenhouse in pots were inoculated by atomizing with a water suspension
of the pycnospores. Following these inoculatiouns, the plants were covered with bell-jars for
two days and then removed to the greenhouse. The results of the experiment are presented
in table 8.

Table 8. Inoculation experiment with the fungus to several species of Aluus (2).
- . - ~ | Mature
Incubation Defoliation pycnidium
Tree species Treatment ' Symptoms period (days after | formation
(days) inoculation) | (days after
b ) | inoculation)
A. japonica | In%%g;zed t ‘ 7:10 ‘ E ’ E
A. firma var. Inoculated + 14~16 : 21 7\ 2t
Sieboldiana Check = =~ - = = =
Text-fig. 5. Mycosphuerella Alni (FUCK.) SAcG. (—— =10#)

A, Asci; B, ascospores.
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As shown in table 8, characteristic brown-spot lesions developed on the inoculated plants,
one or two weeks later, and numerous pycanidia were formed a further week later, while
the plants which had served as checks remained free from disease. As noted in the
previous experiment, there zre some differences in the incubation period and the beginning

of defoliation depending upon the kind of plant species.
Mycosphaerellae on Alnus

In the course of studying the Septoria leafspot the zuthors huve occisionally chserved
two ascomycetes belonging to the genus Mycosphaerella. Some descriptions of these fungi
will be briefly noted.

M ycos phaerella™ Alni (FUCK.) SAcCC.

In Septemiber, 1950, o Mycosphaerella wzs collected by the authors on the green leaf of
A. tinctoria var. glabru in Koma, Iwate Prefecture. Asci are 38~42x 10~144 ; ascospores,
14~194 X 5~3. In morphological characteristics, this fungus is closely identical with M.
Alni (Fuck.) Sacc. which was originally described on the leaf of A. glutinosa in Germany
and Italy (Saccanrpo 1832)' (Plate 4, A; Text-fig. 5).

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

Mycosphaerella*' Alni viridis DE Not.

In the middle of April, 1952, in Tokyo, the authors observed perithecia of a M ycosphaerella
near the old Septoria lesions on over-wintered leaves of A. firma var. Sieboldiana. The
authors presumed thzt this Mycosphaerella might be the perfect stage of Septoria Alni, but
this expectation was completely denied in subsequent detailed experiments.

Morphology Perithecia gregarious, in blzck stromata*?, opening hypophyllously, by -
minutely pzapillate ostiole, globose or subglobose. Asci clavute, 48~5)% 8~13#, containing
8 spores. Ascospores, cylindric-fusoid, 2-celled, hyzline, 10~15x4~5# (Plate 4, B, C;
Text-fig. 6).

Several important characters are not sufficient to sepzrate this fungus from M ycosphacrella
Alni viridis DE Nomw. as a distinct species. M. Alni viridis was first collected on the fallen
leaf of A. viridis in Italy (SAGCARDO 1882)'.

Culture Ascospores of the Mycosphaerella in a water suspension were streaked ou the
surface of 2 per cent glucose agar in a Petri dish and incubated for ten hours. Single
germinating spores were then transplanted to culture tubes. After three weeks conidia
began to appear in these tubes. Conidia of the Mycosphaerella are very similar to those of
Septoria Alni in shape and size (Text-fig. 6, D).

The isolate from single ascospore of the Mycosphazrella and the isolate from single
pycnospore of S. Alni were cultured on the following agar media: CzZAPIK’S solution agar®?,

potato sucrose agar®!, 2 per cent glucose agar®, WAKSMAN'S solution agar®’, and Sairo’s

*#1 The generic name, Sphaerella was formerly used instead of Mycosphaerella.

*2 From this mycological characteristic there may be some doubts in the authors’ con-

sideration that the fungus was treated as a member of genus Mycosphaerella, and a fuller

account of it will be given in future papers.

Distilled water 1/, MaSO,-7H.O 0.5 ¢, K:HPO, 1g, KC1 0.5 g, NaNO; 2 g, FeSO, 0.01 g,

sucrose 30 g, agar-agar 30 g.

Distilled water 1/, potato 200 g, sucrose 20 g, agar-agar 30 g.

Distilled water 1/, glucose 20 g, agar-agar 30 g.

*3 Distilled water 1/, peptone 5g, KH,PO,; 1 g, MgSO,-7H.O 0.5 g, glucose 10g, agar-agar
30g (pH 5.6).

%3

* %
&R
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Text-fig. 6.

A, Asci; B, ascospores; C, germinating ascospores; D, conidia produced on agar medium.

Table 9.

CZAPEK’S
sal. agar

Potato
sucrose agar

2%
glucose agar

WAKSMAN &
sol. agar

SAITO’S
soy agar

M ycosphaerella Alni viridis Dr Now.

(——=201)

Moacroscopic appearaunces of the mycelial colonies of Mycosphaerella Alni
viridis and Septoria Alni on various agzr media.

M. Alni viridis

Colonies are protuberant, yellowish
green-vetiver green iu color, covered
with white aerial mycelium. Media
change the color to orange rufous.
Diameter of colonies, 19 mm.

Colonies are protuberant, accom-
panied by white zerial mycelium,
light yellowish green to tea green in
‘color. Media change to light browa.
Diameter of colonies, 33 mmn.

Colonies are very sparse and white.
Media, light yellowish orange. Dia-
meter of colonies, 20 mm.

Colonies are thick, whitish. Media,
discolored slightly. Diameter of colo-
nies, 32 mm.

Colonies are protuberant, light
yellowish green to tea green in color.
Media, discolored slightly. Diameter
of colonies, 24 mm.

S. Alni

Colonies are grayish white, covered
with sparse zerial mycelium. Conidial
masses are abuadant, pale pinkish
buff in color. Media, no change in
color. Diameter of colonies, 29 mm.

Colonies are protuberant, dark
green to leaf greea in color, covered
with aerial mycelium. Conidial
masses, abuadant. Diameter of colo-
nies, 32 mm.

Colonies are very sparse and
absinthe green in color. Media, no
change. Diameter of colonies, 37 numn.

Colonies are covered with grayish
white aerial-mycelium.  Conidial
masses, abuadant, cinnamon-buff in
color. Media, no change. Diameter
of colonies, 33 mm.

Colonies are covered with dawn
gray mycelium. Conidial masses,
abundant, warm buff in color. Media,
no change. Diameter of colonies, 338
mn,
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Table 9. (Continued).

M. Alni viridis S. Alni

Conidial production is very good
on each of media except 2% glucose
agar. Conidial masses resemble
bacterial colonies. Aerial mycelium
, is generally sparse on each media.

On each media, conidial production

Remarks is not good.

soy agar*'. Macroscopic appearances of the colonies of each fungi after 30 days’ incubation
at 25°C are summarized in table 9.

As shown in table 9, there are some remarkable differences in the characteristics of the
mycelial colonies between these two isolates.

Pathogenicity On May 31, 1952, a water suspension of conidia which had been derived
from single ascospore of the Mycosphaerella was sprayed on the potted seedlings of A. firma
var. Sieboldiana and A. japonica in the same manner as in.the previous inoculation experi-
mient.

Even one month after inoculation, typical lesions of the Sepforia leafspot were not
observed, but the leaves accompanied by faint discoloration defoliated gradually. On the
fallen leaves, pycunidia of Septoria were not formed, but spermogonia containing spermatia
were abundantly found.

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

ascigerous stage of Septoria Alwni.
Summary

The causzal fungus of the leafspot disease of Alni which is widely distributed throughout
Japan, was identified with Septoriz: Alni Siacc.

By the inoculation experiments it was proved that the fungus was pathogenic to several
kinds of Alnus as follows: A. japonica, A. alnobetula var. fruticosa, A. tinctoria var. glabra,
A. firma var. multinervia and A. firma var. Sieboldiana. In regard to the incubation
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 immature pycnidia in the tissues of dead leaves,
and pycnospores were newly formed as early as the middle of February in Tokyo. By
these pycnospores the primary infection of the disease may be brought in the spring.
Pycnospores in the old pycnidia formed in the previous year remained until the end of
January, but their role in the infection is considered to be less important.

Two ascomycetous fungi were rarely found on the leaves of Alni. The one was
Mycosphaerella Alni (FUCK.) SACG. 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 fallen
leaf of A. firma 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 Station,

Meguro, Tokyo, Japan.

*1 Distilled water 850 cc, onion decoction 100 cc, Japanese soy 50 cc, suérose 50 g, agar-agar
304.
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Explanation of plates

Plate 1.
A. Scedlings of Alwnus firma var. Sieboldiana (Yashabushi) attacked by Septoria Alni.
B. Leaf of A. firma var. multinervie (Hime-yzshzabushi) attacked by S. Alni.
C. Leaf of A. firma var. Sieboldiana (Yashzbushi) attacked by S. Alni.
D. Leaf of A. japonica (Han-noki) attacked by S. Alni.
Plate 2.
A. Spermogoenium(s) and pycnidium(p) of S. Alni formed on over-wintered fallen lexf of A.
tinctoria var. glabva (Yama-han-noki). X 310.
B. Pycnidium of S. Alxi formed on cver-wintered fallen leaf of A. tinctoria var. glabra.
x 310. '
C. Pycnospores of S. Alni formed on over-wintered fallen leaf of A. tinctoria var. glabra.
% 150.
D. Spore-horns of S. Alni produced on over-wintered fallen leaf of Alaus in moist
chamber. Xx86.
Plate 3.
A. Mycelial colonies of three isolates of S. Alni on WAKSMAN’S solution agar (zfter 20
deys, at 22 and 25°C, respectively).

a, b,....isclate from A. tinctoria var. glabra,
c, d,....isolate from A. firma vzr. multinervia,
e. f,....isolate from A. firma ver. Sieboldiana,

a, ¢, e,....at 22°C; b, d, f,....at 25°C.
B. Conidial production of S. Alxi on potato sucrose agar. X 2.5
C—G. Results of inoculation expariments with S. Alni to several kinds of Alnus.
C....A. firma var. multinervia; D....A. firma var. Sieboldiana;
E....A. japonica; F....A. alnchetula var. fruticosa (Miyama-han-noki);
G....A. tinctoria var. glabra.
Plate 4.
A. Perithecium of M ycosphaerella Alni on green leaf of A. tinctoria var. glabra. x 580.
B. Stromat2 of Mycosphaerella Alni viridis formed on over-wintered fallen leaf of A. firma
var. Sieboldiana. X6.
C. Perithecia in stroma of M. Alni viridis on over-wintered fallen leaf of A. firma var.

Sieboldiana. < 49).
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