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Notes on Some Leaf-Spot Diseases of Broadleaved Trees-VI
Large leaf-spot of birches

By

Kazuo Itow and Tsugio Sudye

Swmmary: Since about 1966, a distinct large leat-epot has been frequently ohserved on
several kinds of birches in foreste in the Tohoku District, the northeastern part of Japan.
For g long time, no causal organism has heen fommd on diseased leaves in the summer and
the aptumn.,  However, 2 great number of apothecia of a discomycete were produced op
overwintered diseased leav

s in April to July of the following vear. Morphologic characters
of the fungus were shuilar io those of Helolium lowc

o Barst, From the cesulis
of inoculation experiments, the fungus was adjudged as the cavsal srganism of the disease.

3 (K arar

In susceptibility fo the discase, thers bave been remarkable differences among many native
and exotic speciss of the genus Befule

Introduction

It has been well known that the follage disease caused by Sepioria chinensis Mrra is widely

cli

well as in forests {Owe 196139,

ributed in almoest all parts of Japan, and af weverely various birches in nurseries as

since about 1960, another large-spot disease affecting some species of Betwle, such as B,
mandshurice var. japonice, B. maximowicziana, and B. schwmidiy, has called the suthors’ atiention
ta the forests in Yamagata and Iwaie Prefectures of the Tohoku District in the northeastern
part of Japan’s main island

No causal organism had ever been observed on the lesions of diseased leaves for a long

time. Rece

nily, 2 discomycete belonging to the genus Helodium or Pezizelle has been found on

the overwintered diseased leaves of birches, By artificial inoculations, the fungus was experi-

mental

v verified as the causal agent of the disease.

The fungus iz, probably, identical with Helottwm levcellim (Karsry Karse., (syn, Pesizelle
leacella (Barsr) Sace) veported from Hurope. 8o far as the authors are aware, this paper is
the first in the lterature of Helothwm to report of it having been found to be the cause of leaf-
gpot of hivches.

The authors wish to express thelr appreciation to Dr. K. Saro, of Tohaku Branch, the Govern-

ment Foresi Experiment Station, and Dr., T. Koesvasuy, of the Government Forest Experiment

Station, for thelr helpful advice during the course of the study. They are alse grateful 1o Dr.
5. Murar, of Tohoku Branch of the Station, for supplying and identifying many species of Beluly

used in the work.

Recelved June 6, 1872
{1} Director, Division of Forest Protection Research, Government Forest Bxperiment Station, Meguro, Toekyo.
(#}  Foresi Pathologist, Tohoku Branch of Government Forest Experiment Station, Morioka, Iwate Prefecture.



- 90 — g

BOTEE 52485

Symptoms of the disease

The first symptom of the disease generally appears during the last week in June in Morioka,
Iwate Prefecture, as minute brownish or dark brownish spots on the leaves. As the disease
progresses these spots enlarge and reach diameters ranging from 1 to 3cm.  In late August,
the circular lesions have grayish brown centers with dark brown margins. Several lesions are
frequently fused into one, and become irregularly shaped. By early autumn, seversly diseased
Ieaveé are dry, shrunken, and completely fallen (Plate 1).

Leaf symptoms usually appear only on the leaves that emerge early in the spring, and not
on those developed in late spring and summer.

Causal fungus of the disease

The causal organism is never found on diseased leaves on the branch or on those fallen in
the growing seasons. From the first week in April, however, until early July, small apothecia
of a discomycete are abundantly produced on the lesions of overwintered diseased leaves in
Morioka, Ascospores digcharge usually from the last week of April shortly after the leaves of
birches emerge.

Morphology

Apothecia scattered, superficial, light gray to light brown, hyaline when soaked up, saucer-

Fig. 1 The causal fungus of
large leaf-spot of birches.
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shaped with a small base. Disc flat, 2002000 p in diameter, 200« in height. Asci cylindric-
clavate, containing 8 spores, 85~-72 ¥ 6~8p. Ascospores irregularly biseriate, fusiform or
elliptic, non-septate, hyaline, 10~-20 X 2~4p.  Paraphyses cylindrical, obtuse, 5259 X 24a
(Plates 24, Fig. 1),

Maorphologic characters of the fungus are similar to those of Helotium lencellum (Kasst.)
Karsr. (syn. Pewmizelln leucells (Kazrst.) Sacc) described from the material on fallen leaves of
Betuls in Europe (Devws 1956, Saccarpe 188993,

Though no information has been available concerning the disease of hirches induced by
the fungus so far as the authors can ascertain, Japanes fungus is probably identical with the
European fungus.

Pathogenicity

(1)  Artif

In June, ascospores obtained from mature apothecia of the fungus were placed in drops of

sial inoculations with ascospores

water on the upper or under surface of 3-yvear-old birch seedling (Betula mandshurica var.
Japonica) in the gresnhouse. The seedlings were kept in moist condition by covering with
polyetylene bags for several days. On the check plants, water drops were placed instead of
the spore suspension.

After about 3 weeks, the first appearance of the symptom appeared on the leaves inocula-
ted from the under surface as minute dark brown spots, and the typical lesions developed at
the end of 6 weeks’ experiment, while the checks and leaves inoculated from the upper surface
remained entirely healthy.

Another inoculation with germinating ascospores to the upper surface of leaves of the birch
seedling was made in May., Germinating ascospores on 2 per cent dextrose-agar film were
placed on wounded or unwounded leaf-surface. In the check, the same agar film without asco-
spores was used. The inoculated and check plants were kept in moist condition by covering
with polyethylene bags for several days.

By the end of the seventh day small brown spots were vigible on the wounded leaves
inoculated, and these lesions later snlarged, whils no symptom appeared on the unwounded
leaves inoculated (Plate 5, a—~b).

(2y Artificial inoculations with myeelium

The fungus mycelium which had been derived from the monosporous isolate from the apo-
thecium and cultured on potato-dextrose agar was used as the inoculum. In June, in the green-
house, small pleces of the mycelial colony were placed on the upper leaf-suface of 3-year-old
seedlings of Buropean birch (Betula pendula var. pendule). The leaves inoculated were kept in
moist condition for some days.

The first appearance of the symptom was observed on the iunculated wounded leaves as
early as 7 days after, while no symptom appeared on the unwounded leaves inoculated as well
as the checks (Plate 5, ¢~f). All of the diseased leaves were early defoliated.

From the results of the inoculation experiments, it sesms obvious that the discomycete

inhabiting overwintered diseased leaves is the causal organism of the disease.
Germination of ascospores of the fungus

Germination in several nuirient sclutions

Fresh ascospores were collected from apothecia on the overwintered diseased leaves, and
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immediately germination tests were made by slide glass method in moist chamber. - The putri-
ent solutions used were as follows: (1) birch-leaves decoction®, (2} birch-leaves decoction + 2
per cent dextrose, (3) diluted solution of birch-leaves juice®*, (4) diluted solution of birch-leaves
julcs + 2 per cent dextrose, (8) 2 per cent dextrose solution, and (6) sterile distilled water.

Ascospores of the fungus germinated readily in all of the nutrient solutions tested. There
were no remarkable differences in germination percentage among the nutrient solutions. In
germination, the ascospores usually produced germ-tubes from each end and cccasionally from
one end (Fig. 1, d; Plate 4, d~e}.

Effect of temperatures on germinstion

Drops of the ascospore suspension were placed on the surface of 2 per cent dextrose-agar
and incubated at different temperatures.

Germination of the ascosporss occurred at the temperatures ranging from 5° to 25°C,, and
the favorable temperatures for germination were 10° to 25°C. At 0° and 30°C., germination
did not take place, at least in this experimental period.

Effect of relative humidities on germination

Drops of ascospore suspension were placed on clean slide glasses. These slides were kept
in desiccators, in which the air had been controlled to desirable constant relative humidities by
means of using several salts in over-saturated aqueous solution (Iro & Hosaxa 19529),  The
desiccators were kept at 19°~20°C. for 20 hours.

Results obtained showed that a saturated atmosphere was most favorable to germination
of the ascospores, and the ascospores germinated slightly in 98 per cent humidity, while those
kept at 94 per cent humidity and below 94 per cent showed no sign of germination.

Eiffect of H-ion concentrations on germination

A range of pH value was obtained by addition of regulated amounts of HC or NaOH solu-
tion. Germination of the ascospores was tested by a modified Van Tieghem cell method using
sterile distilled water.

Results of the experiment at the end of 22 hours at 20°C. showed that influence of H-jon
concentrations on ascospore germination was not remarkable in distilled water with exponents

ranging from 2.8 to 9.5, so far as this experiment is concerned.

Relative susceptibility in various species of the genus
Betula to the disease

In the spring of 1969, many naiive and exotic species of Beiula, 5- to 8-year-old trees, were
plapted in the Tohoku Branch nursery of the Government Forest Experiment Station, Morioka.
In the early summer of the same year, a large number of overwintered diseased leaves of
birches were placed on the soil surface under the trees as sources of the disease infection.

According to the results obtained by field observations made in 1969 to 1971, the relative
susceptibility in many species of birch trees to the disease was as follows:

Highly susceptible
B. mandshurica (Ree.) Nagar var. japonica (Mic.) Murar {Shirakanbal®® (Yamabe, Chichibu,

Nagano, ete.)

- % Fresh leaves of Betula mandshurica v. juponice 100 g., distilled water 1/ (pH 4.6).
#t Juice of fresh birch-leaves (pH 3.8) 10cc., distilled water 40 cc.
#& [ Tapanese name
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B. mandshurica (Res) Naxar var, spandshurice (Naxar) {Manshu-shirakanba)

B. pendule Roru. var, lapporice (Laspay Wary, (Rappurando-shivakanba) (Finland)

B, pendulo Roru. var, penduly (Rorn)y [Oshu-shivakanba) (Twate)

e

fubescens Eawn, [Urage-shivakanba] (B. Germany)

B, papyrifera Marcu, var. commutate (Ree) Fers., [Koronbia-oshirakanha)
B, maximowicziona Reeur {Udalkanba)

B, caerules-grandis Branen [Amerika-ocomishirakanbal

B, dahurica Par [Yaegawa-kanba) {(Korea)

B, turkestawica Larv, [Toruko-shivakanba)

Susceptible

B. mandshurica {Res) N

Y1) Mursr {Shirvak

B. pendule Rovu. var. lapponica (Lovoe Warr, [Rappurando-shirakanbal (Sweden)

A1 Var. japonica | anbal (Aomorl)

B penduly Rove, var, penduls (Rors) [Oshu-shirakanba) (Sweden)
B. pubescens Enru, (Urage-shirakanbal (Finland)
B, populifolia Marsa, {Amerika-shirakanbha)

B dalwrica Pay [Yaegawa-kanba) (Oblhiro, Aomaori)

B. tatewakiane Ougy et Warar, (Yachi-kanba) (Obihiro}
Resistant
B. papyrifera Marsn, var, papyriferec (Marsn.) [Amerika-oshirakanbal
B. ermanii Cunam, var, subcordatn {Rre)) Kowe. [Dakekanba)
B, fontinalis Sare. {Rokki-kurchadakanba)

Highly resistant or immune

B. ermanii Casm. var. ermanit (Crany [Brzono-dakekanbal

B, grossa Swa. et Zuce, var. wmifolic (8. et 2. Maxmo {[Yogusominebari]

B. lutea Wicux. {. {Amerika-minebari)
B, migra Lowe [Amerika-kurchadakanbal
B, apoiensis Naxar [Apoikanbal

B. lenia Lowe [Amerika-mizume]
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Plate

Plate

Plate

Plate

Plate

Explanation of the Plates

i

a. The large leaf-spot of Betule mandshurica var. japowica (Shirakanba), Morioka, Iwate.
X 1

b. Ditto, Karaabuchi, Yamagata. ¥ 1

¢. The large leaf-spot of Betula maximowicziana {Udaikanba), Moricka, Iwate. X 2/3.

d. Ditto, Kamabuchi, Yamagata. X 1

2

Apothecia of the causal fungus of the large leaf-spot of Befule produced on overwintered
diseased leaves (a~f).

a~b: X 2 c~d X 3§ e: X b fox 10

a, An immature apothecium of the causal fungus of the large leaf-spot of Befuln. X 100
b. A section of an apothecium of the causal fungus of the large leaf-spot of Befula.
w200
¢. A part of hymenium of the causal fungus of the large leaf-spot of Befuln. X 200
d. Ascl of the causal fungus of the large leaf-spot of Betula pushed out from apothecia.
X 250,

4

a~b. Asci and paraphvses of the causal fungus of the large leaf-spot of Befula. X 1,000
c. Ascospores of the causal fungus of the large leaf-spot of Befula. X 1,000

d. Germinating ascospores of the causal fungus of the large leaf-spot of Befuls. X 300
e, Ditto. X 50

5

Results of the incculation experiments with germinating ascospores of the fungus to

Betula leaves (a~b).

a. Inoculated wounded upper leaf-surface of Betula mandshurica var. japonica [Shirakan-
hal.

b. Ditto, check (uninoculated).

Results of the inoculation experiments with mycelium of the fungus to Befuls leaves

(e~1D).

c. Inoculated wounded upper leaf-surface of Befula pendula vax. penduls (Oshu-shirakan-

ba).

d. Inoculated uawounded upper leaf-surface of Betwula pendula var. pendula.

e. Ditto, check (uninoculated).

f. Incculated unwounded under leaf-surface of Betula pendula var. pendula.
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